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Matepuajbsl MexayHapoAHOU KOH(pEpEeHIMH MOJIOABIX YYEHBIX
no ¢pyHaaMeHTaaIbHbIM HaykaM «JlomonocoB-2006» — XUMMUSI,
T. 1. M.: 2006

C 12 nmo 15 ampenst 2006 roma B MOCKOBCKOM YHHBEPCUTETE MpOILIaA
MexnyHapoaHas KOH(GEpEHLHs MOJOABIX YYEHBIX O (yHIaMEHTAIbHBIM
Haykam «JlomoHOocoB-2006.

[enb koH(pEpeHIN — pa3BUTHE TBOPUYECKOM aKTUBHOCTH MOJIOABIX YUEHBIX,

MPUBJIICYEHNE HUX K PEHICHUIO aKTyalbHbIX 33/1ad  COBPEMEHHOM
byHIaMEHTAIbHOW HayKH, COXpaHEHHWE U pa3BUTHE E€IUHOTO HAY4YHO-
00pa3oBaTeNbHOTO  MPOCTPAHCTBA, YCTAHOBJIEHUE KOHTAKTOB  MEXKIY
OyaymumMu Kojiieramu. Pabodue sSi3pIKU: PYCCKUM U aHTIIUHCKHUH.

Undergraduate and Postgraduate Student International Conference in
Fundamental Science “Lomonosov-2006”. Moscow State University. April
12-15, 2006.

The purposes of the conference are: developing the creative activities of
undergraduate students, attracting them to solutions of the modern
fundamental science actual problems, maintenance and developing the
common space of science and education, establishing the contact between
colleagues.

Working languages are: Russian and English.

©Xumunueckuit pakynsrer MI'Y, 2006 T.

Komnerorepnas Bépctka: Penocos [.A.



®upma ChemBridge Corporation ¢ 1993 roxa
paﬁoTaeT B 00JIaCTH TOHKOI'0 OpPraHu4YeCKoro CHHTe3a
COCI{HHeHl/lﬁ JI (l)apMaKOJIOFH‘leCKHX nccneuosaﬂnﬁ

B naboparopusax ®upMmbl NMPOBOAATCS HAYYHBIE HCCIEIOBAHMSA, CBS3aHHBIE C TOHKHM OpPTraHHMYECKUM
CHHTE30M M MEIUIMHCKOM XHMHEH. AKTHBHO MPUMEHSIOTCS COBPEMEHHBIE TEXHOJIOTHH, MNapayIeIbHBIA |

KOMOMHHMPOBAHHBIM CHHTE3, KOMITBIOTEPHOE MOJEIHPOBAHNUE.

JUtst IOMCKA HOBBIX JIEKAPCTBEHHBIX COCAMHEHHI HAmIM OWOIMOTEKH XHMHYECKHX BEIIECTB HCIIOJB3YIOT
6oniee 300 koMmnanmii, BKiItoYasi Bce Benyuue Gpapmanepruueckue kopropauuu CILIA, EBporsl u SInonuw.

ChemBridge Corporation exerogHo HpOBOAWT Hay4YHbIC KOH(PEPEHIHMH M CUIO3HYMbI 10 OPraHHYECKOM
xumun. OuUpMa peanusyer NPOrpaMMy TIPAaHTOB, HAMPABIECHHYIO HA BBIBJICHHE W HOJIEPIKKY — TaJIAHTIMBBIX

MOJIOABIX YYCHBIX.

V BCEPOCCUUCKASA ONMUMMUALA MO OPFAHUYECKOW XUMUUN
13 anpens 2006 r. B MockBe

Ilpusoeoii hono cocmasnsem donee 150 000 pyoneir!

Xumudaeckuit Gaxyinprer MI'Y,
ChemBridge Corporation,
Brrcmmii xummnaecknii koutemx PAH,
pu HHPOPMALMOHHON NOJAEPKKE KypHaa « Xumus 1 kn3Hb — XXI| Bex»
npoBoasaT V BeepoccHiicKyro oJMMITHay 110 OpraHUueCcKOil XMMUH ISl CTYJJEEHTOB CTapIINX KyPCOB, aCIIUPAHTOB
W MOJIOJIBIX yueHbIX. ONUMINaa COCTOUTCS Ha XuMu4deckoM (axyibrere MI'Y, B F0)KHOI XMMHUYECKOH ayANTOPUH,

B pamKax koHpepeHun «Jlomonoco-2006».

IIpeacenarenn:

B. B. JIynun, akanemuk PAH, npodeccop, nexkan xummdeckoro ¢axkyiasrera MI'Y um.
M.B. JlomoHOCOBa,

3amecTuTe/b MpeaceaaTesIs:

A. B. AHncumMoB, ipodeccop, 1. X. H., 3aMECTHTENb JeKaHa 110 Hay9HOH paboTte
xuMmudeckoro (akymnsrera MI'Y um. M.B. JlomoHOCOBA,

OpraHu3anoOHHbIH KOMUTET:

C. E. CeménoB, Mockopckuii xumuueckuii mmei Ne 1303

C. E. Coconrok, MI'Y um. M. B. JlomoHocoBa

A. B. Kypakun, ChemBridge Corporation

IMoOenuTeJieii 03kMIAI0T MPU3BI.

niepBeIi mpu3 — 10000 pyoueit,

nBa Bropbix npuza — o 5000 pyéuieid,

cneuunanbupiid pu3 — 5000 py6.ieid yuiemy cpeau ydacTByromux B Onumiuaje moBTOPHO.

6 OIMMNUUCKUX CTUNeHAnr no 1000 py6nen B mecsu ans cryaeHtos MY, MIATXT, PXTY
n BXK PAH, nonaswux B NnepByto Aecatky nobeautenein Onumnuaasl,

a Takxe yuypexzalTcs 2 oNMMNninckme ctnengmm no 1000 py6nen B Mecsil obnaaaTtensm
ny4ywmx paboT cpean y4acTHMKOB M3 permoHanbHbiX BY30B.

MOYTOBEIH aJpec: -
119048 Mocksa a/s 424 o

JUTsl BOPOCOB Mo onumnuaze: olympiada@chembridge.ru - n
11 o6mux Bopocos: info@chembridge.ru - -
Jutst pestome: vacancy@chembridge.ru >
www.ChemBridge.ru

tei: (495)775-06-54, daxkc: (495) 956-49-48

- w
¢ o

W
L2




Oprxomuter koH(pepenuuu ''Jlomonocor-2006""-XUMUSA OGaaroxaput
32 MOMOIIb B OPraHU3aIlUH ¥ MPOBeIeHUH KOH(pepeH NN :

e Poccuiickuii ®ona ®@ynaameHTaabHbIX UccienoBanumii

¢ Kommnanmuto ""ChemBridge Corporation™

e HayuHno-BHeapeHueckyw pupmy « TUMHUC»

e Komnanuio ""Axk30 HoGean"

e CryaeH4ecKyl) KOMHCCHIO TPOoProMa xumuieckoro pakyabrera MI'Y

e Mexkaynapoaublii biaarorsopurenbnbiii Hayunsiii ®@oHx

um. K. 1. 3amapaeBa

e Poccuiickoe otaesenne OoOmecrBa HNudopmanumonnnsix Jlucmiieen

(Society of Information Display - SID)



Otnenenue ""AHajuTHYeCKAs XUMUA'

Cocras Kwopu:

Hecrtepenko I1. H. BEJI. HAy4. COTp., A.X.H. - IpeAceaaTelb
HeBanoB A. B. JIOLIECHT, K.X.H. - 3aM. IIpeJceaareis
Kyobimes C. C. aCIUPAHT - CEKpEeTaph

Anos H. B. CT. Hay4. COTp., K.().-M.H.

HNBanos B. M. npodeccop, 1.X.H.

Kamenes A. U. JIOLICHT, K.X.H.

ILnernes U. B. B€Jl. HAy4. COTp., A.X.H.

PeBeabckui A. U. Hayy. COTp., K.X.H.

Tuxomuposa T. H. CT. Hay4. COTp., K.X.H.



TPUOKCHU®DJITYOPOHBbI, UMMOBUWJ/IN3UPOBAHHBIE HA TKAHSX,
B XUMMNYECKUX TECT-METOJAX AHAJIM3A
Aobpamenkosa O.H.

Braoumupckuii cocyoapcmeennwiil yHusepcumem

IToxazana BO3MOXHOCTh MCITOJIB30BaHus (heHmIhIyopoHa, o-HUTpodheHuIhIyopoHa
U canuiipayopoHa, IMMOOMIM3UPOBAHHBIX HA MaTpUIIaX W3 IIEJUTIOJIO3HBIX TKaHEH, B
KaueCTBE pPEareHTOB JJIsl TECT-ONpEACTCHUS peakux snementoB. 1upkonusi(lV),
repmanus(1V), momu6aena(V1), turana(lV), sonsdpama(VI), cypemsi(lll).

Marpunbl W3 BHCKO3BI, CHTHA, Of3M € WMMOOWJIM3HUPOBAHHBIMH Ha HHX
tpuokcudyoponamu (TO®D) s TecT-ompenesaeHns PEIKUX DIECMEHTOB MPUMCHEHBI
BriepBele. OHU SABIAIOTCS 0OJiee MPOYHBIMH, OJHOPOIHBIMH, XUMHUYECKA CTOUKHMH IIO
CpaBHEHHMIO ¢ OyMaroii u crnocoOHBI MPOYHO YAEPKUBATh TPHUOKCHU(DIYOPOHBI 3a CYET
OOJNBIIOr0 4YHCIA IEHTPOB, KOTOPHIE NPUTATUBAIOT MOJSPHBIC WM HOHHBIC TPYIIIEI
MOJIEKYJ KpacUTesl.

H3ydyeHo moBeeHHE TPHOKCHU(PIYOPOHOB U HUX KOMIUIEKCOB B TMPUCYTCTBHH
MOBEPXHOCTHO—AKTUBHOTO BEIIECTBA KATHOHHOTO THMA — XJIOPHAA METUITUPUTUHUS
(LIIT). YcranoBneno, uro B npucyrctBuu L[I1 mpoucxoaut OaTOXpOMHOE CMEINICHUE
MakcuMyMma cBetomnoryomenus (erw- u camumwiguyopona Ha 40 w5 HM
COOTBETCTBEHHO. [[ns1 o-HUTpodeHmnpIyopoHa H3MEHEHHUS CIEKTOB IOTJOMICHUS IMPHU
no6asnennn L[I1 He mnpoucxoaut. MakcumanbHblii OaroxpomHubii caBur (40 HM)
HaOJroaeTcst mpu 00pa3oBaHUK KOMIUIEKCOB TUTaHa U Bosb(dpama ¢ TOD B npucyTCTBUH
LIIT. JI;st ocTambHBIX KOMIUIEKCOB 0ATOXPOMHBIM CABUT MaKCHUMyMa CBETOTIOTJIONMIEHUS OT
10 am 1o 15 M.

Paspaboransl meronuku ompeaeicuus Ge(1V), Ti(IV), Zr(IV), Sb(lll), Mo(VI) u
W(VI) B xugkux cpemax. B omimume oT Oymarn Ha TKaHM BO3MOYKHO IPOBOJHUTH
orpeziefieHue B CHJIBHOKUCIBIX Cpefax, 4TO MPUBENO K M30HpPATEIbHOMY OIPEIEICHHIO
repmanust (3 M. HCI), monu6aena (0,5 M. HCI) u cypsmsi (1 M. HCI).

JluanasoH onpesenseMbIX COAEPKaHUi MONUOaeHa, IUPKOHUS, THTAHA, BOJIb(ppama
u cypsmbl coctasun 0,01 — 1 mr/i1, repmanus — 0,05 — 1 mr/vo.

Pabora BbInoNHEHA TipH oaepskke rpanta PODU (mpoekt 05-03-32024).



UCCJEJOBAHUE COPBIIMOHHBIX CBOWCTB
AKTUBUPOBAHHOI'O YIJVIEPOJHOI'O BOJIOKHA
Anexceesa H.B., Bannunyposa 3.P., Kansiposa A.JI.

Bawxupckuti cocyoapcmeennsiii ynueepcumem

Ilenpto maHHOW pabOTHI  SIBUJIOCH HWCCIACAOBAaHHE CTPYKTYphl M CBOWCTB
AKTUBUPOBAHHOTO BOJIOKHA, ITOJyUYEHHOTO Ha OCHOBE THIpaTa Ie/UTFOJIO3BI.

HccnenoBanue COpOIMOHHBIX CBOWCTB TPOBOJMIN METOJIOM OOpAIIeHHON ra30BOM
Xxpomarorpaguu ¢ HUCIOJIB30BAHUEM TECT-COPOATOB, MOJCIUPYIONIUX Pa3IUnIHbIC
MEKMOJICKYJIIPHBIC ~ B3aUMOJICHCTBUS  COpOCHT-copOaT. VYIenbHbIC —yICpKHBAaeMbIe
00BemMbl copbaToB 0wl onpenernensl npu 240, 260, 280, 300°C.

VY aep)kuBaHUE BEIIECCTB BO3PACTACT B PSIY allETOHUTPUII, alleTOH, CITUPTHI, CIIOKHBIC
3hUpkI, apOMATUYCCKHE U TIPEACIbHBIC YIICBOAOPOIbl. Tak, YICIbHBIA YyICPKHUBACMBIH
o6beM urst aneronnTpriaa npu 280°C pasen 34 cM’/r, a it GeHsona U H-rekcana -485 u
945 cm¥r. C pOCTOM TeMIlepaTypsl YACpKUBAHHE COPOATOB IMOHWKACTCS, HTO
CBHUJIETEIILCTBYET O (PU3NUECKOM XapakTepe aacopOumu. M30TepMbl copOIMU H30THYTHI K
OCHM  aJICcopOlMH, YTO XapaKTepHO JUIsi MHKPOIOPHUCTBIX ancopOeHToB. Pacuer
U30TEPMHUYCCKUX TEIUIOT COPOIMM IMOKa3aj, YTO AaleTOHUTPHUI M aleTOH BCTYMAaloT B
JIUITOJIb-AUIIOJIbHBIC B3aMMOJICHCTBHSI C TIOBEPXHOCTHIO COpPOCHTA, a s CHHPTOB H
CJIOKHBIX 3(HUPOB XapaKTEPHO 0Opa3oOBaHHWE BOIOPOMHBIX CBS3CH C KapOOHUIBHBIMH M
KapOOKCHJIbHBIMU TPYIIIAMH YTJIEPOJHOTO BOJOKHA. 3HAYCHHUS W30CTEPHUYCCKUX TEIUIOT
copbumu paBubl. s aretoHa 20x][x/mMosb, OyraHona-2 — 53 kJx/mMomb, sTHIaNeTaTa —
45  xJDx/monb. TlpousBomHbie ©OeH307a BCTYNMAlOT B 7-T  B3aUMOJCHCTBHE ¢
KapOOIMKITMIECKIM CKEJICTOM YTJIEPOJHOTO BOJIOKHA W MMEIOT TEIUIOTYy copOrmmn3d2-34
kJ[k/MONb, TEKCAH M TeNTaH, MMEIOIIME COM3MEepHMbIe auaMmeTpbl Mosekyn (4,9A) c
nuaMeTpoM MuKporop copGenta (3,9-4,9A) copbupyrorcs co 3HAUMTENBHON TEILIOTOI
cop6ruu, mocturaromiei 55 kJ[x/momb [1].

Takum o0Opa3oM, JTaHHOE AaKTUBHPOBAHHOE YTJIEPOJHOE BOJIOKHO MOXET OBITh
PEKOMEHJIOBAHO ISl OYMCTKUA BOJHBIX M Ta30-BO3AYIIHBIX CPEI OT apOMATUYCCKHX H
npeCIbHBIX YIIIEBOAOPOIOB, & TAKXKE /I CEJCKTHBHOTO YAAJICHUS M3 BOIHO-CITUPTOBBIX

cMecell CUBYIIIHBIX Macell U CI0XHbBIX 3¢upos[2].

1. ®wmunmos O.A., Tuxomumposa T.M., msun I.H., 3omoroB H.A./l K.
Amnanut.xumuu. 2003. T.58. Ne5.C.454-479.

2. Bamunayposa 3.P., Kageipoa A.Jl., Kynamesa @.X.// VI3B. By30B. XuMHS U XHM.
texnonorusi. 2004. T.47. Nel. C.102-104.



Ob DKCTPAKIIMU IIUHKA U KOBAJIBTA PACIIJIABOM CMECH
JIMAHTUIIMPUJIMETAHA Y BEH30MHOM KHCJIOTHI
Anuxkuna E.H., Jlerres M.U.

T'OY BIIO «llepmckuii 20cy0apcmeenHbvlll YHUBEePCUMem»

OnauM u3 Hambosnee A((PEKTUBHBIX METOIOB pa3leicHUS U KOHIEHTPUPOBAHMS
pa3IMYHBIX BEIIECTB SBJSETCS HSKCTpakius. UToObl n30ekaTh OCHOBHOTO HEJIOCTATKa
KUJKOCTHOM OSKCTPAaKIUM — TMPUMEHEHHUS B3PBIBOOMACHBIX, TOPIOYMX, TOKCHYHBIX U
HENPUATHO TMAXHYIIUX OpPTraHWYECKHX pPACTBOPUTENCH, Ui aHATUTHYECKUX Ienei
NPUMEHSIOT PAaCCIaMBAIONINECS CUCTEMBI C CIUHCTBEHHBIM JKHIKAM KOMITIOHEHTOM —
Bojol. Kpome TOro, M3BECTHO, YTO HMOHBI METAJUIOB JIETKO OJKCTPAarupyloTCs MpHU
MOBBILICHHON TeMIeparype u3 BOJIHBIX pacTBOpOB pacriaBIeHHBIMU
OpPTaHHYECKUMHU COCTUHEHUSMHU.

J5ist BBISICHEHHST BO3MOYKHOCTEH HMCIIOJIB30BAHUS 3TOTO BUIA SKCTPAKIIMU TPOBEICHO
UCCIIEIOBAaHUE  W3BJIICUEHUS HMOHOB KoOambTa M LMHKA paciulaBaMu  cMecei
nuanTunupriMerana (JIAM) 1 ero aJKiIbHBIX TOMOJIOTOB U Oen3oiiHoi kuciotsl (BK). B
aTOM citydae JIJAM u ero ankwibHbIE TOMOJIOTH BBIIOJHSIOT posib peareHTa, a bK — pons
JIETKOTJIABKOTO PACTBOPHUTENS MpPH AKCTpakuuu. Hamu mcciaenoBaHoO HW3BJICYCHHE MOHOB
Ko0anpTa ¥ IMHKA U3 THOIMAHATHBIX PACTOPOB.

Vcranosineno, 4ro npu HarpeBanuu g0 80-90°C B yKa3aHHBIX CHCTEMax IpH
kucnorHoctu cpeabl 0,01 — 3,0 mons/n HCI mpoucxoauT paccinanBanue BOIHOW (ha3bl.
Hwxusist mukpodasa (pacmiaB), KoTopasl SBISCTCS OSKCTPareHTOM, o0OecreYrBacT
KOJIMYECTBEHHOE M3BJIeYeHnEe HOHOB Kobanbra mpu 0,25 — 3,0 mons/n HCI, a usBncuenue
HOHOB IIMHKa ocyiecTBisiercss 6osee, yeM ua 90% mnpu 0,01 — 0,75 moms/n HCI. B
npucytctBun H,SO4 u3BiIeueHne kobanbTa He U3MEHSETCS, a IIUHK HAYMHACT U3BJICKATHCS
kosnmuectBeHHo npu 0,25 — 1,0 momne/n H,SO,4. KOHIIGHTpAT ¢ KOOAThTOM HMEET SIPKO-
CHUHIOIO OKpacKy, KOHLIEHTpaT C IMHKOM — OCCIBETHBIN, TMpH OXJaKICHUU
OHH KPUCTAIITU3YIOTCSI.

MeTonaMu HACBIIIEHUST U aHAU3a SKCTPAKTOB HAa BCE KOMIIOHEHTHI OMPEICIICHBI
MosbHble oTHomIeHHss R:Me u Me:SCN’ (rme R — pearentr, Me — noHbl kK0oOaybTa WK
[IMHKA), KOTOPhIC OKa3aauch paBHBIMH 2:1 u 1.4 COOTBETCTBEHHO, T.€. B MHKpodasy
usBiekaroTcs komruiekcebl coctaBa (RH)2[Me(SCN)4]. B nanbheiiniemM ObUTH pacCUUTaHBI

NpUOIMKEHHBIE 3HAYEHUS! KOHCTAHT SKCTPAKLUHU U PACIIPEICIICHUS] KOMIUIEKCA.



CO3JIAHUE TBEPJIOI'O YIOJIBHO-IIACTOBOI'O
3JIEKTPOJIA JJISI HHBEPCUOHHOM BOJBTAMIIEPOMETPUU
I'eBoprsin A.M., ApteikoB A.T., Haraes P.P.

Hayuonanvnouii ynusepcumem Yzoexucmana um. Mupszo Ynyebeka,
Xumuueckuil paxynomem, Tawxenm

B Hacrosiiiee Bpems onpeneneHue TsHKEIBIX TOKCUYHBIX METAJUIOB B MPUPOIHBIX U
HPOMBIIIJICHHBIX 00BEKTaX SABJISAETCSA OJHUM M3 BaXKHEHIINX HAIIPABICHUH aHAIUTHYECKOM
xumuM. s 3TUX nened  IMMPOKO HCIOJIB3YIOTCS Pa3IUYHbIE 3JIEKTPOAHATUTHUYECKUE
METOJIbl aHAJIN3a, B YACTHOCTH MHBEPCUOHHAs BosbTamrepomerpus (MB). lanubiit MmeTon
o0nagaeT TakKMMH NPEUMYIIECTBAMH, KaK BBICOKAas MH(MOPMATUBHOCTh, HU3KUH Mpenen
o0OHapy’KeHHsl, TOUHOCTb, IPOCTOTA U JOCTYIHOCTb alnapaTypHOro ohopMiIeHus.

[Ipu >7EKTPOXUMHUYECKOM HCCIECIOBAHUM BAXKHYIO POJIb TaKXKe HIPaeT BbIOOp
WHJUKATOPHOrO 37eKkTpona. B VB mmpoko Hcnonbs3yercs TBEPABIM YIrOJbHO-IIACTOBBIN
anektpon (TYIID), obmamaromiuii psiioM MPEUMYIIECTB IEPE] PTYTHBIM 3JICKTPOIOM
(HETOKCUYHOCTB, MPOCTOTA M3TOTOBJICHHS M IKCIUTyaTalliH, BO3MOXXHOCTb OMpEICIICHHUS
METaJIJIOB, HE 00pa3yIoIInX aMajbram).

B cBs13u ¢ 3TUM, 11€71b10 JAHHOTO UCCIIEI0BAaHUS SBISIETCS pa3paboTKa ONTUMAaIbHBIX
ycnoBuit m3rotoBieHus TYIID u pexxumMoB ero padboThI.

JlaHHBINM 3MEKTPOJ] M3TOTABIUBAICA CIEAYIOLUIMM 00pa3oM: CHEKTPalbHO YUCTHIN
rpadur mapku B-3 m3menbyanu qo 160 mem (ontumanbHas CTENEHb AUCIEPCHOCTH, T.K.
OT 3TOTr0 3aBHUCHT BEJIMYMHA 3JCKTPOIPOBOIHOCTH 3JCKTpoza). 3ateM, B (haphopoBoM
TUTJIE TOYHYIO HABECKY IPEIBAPUTEIIBHO OYMILEHHOIO BOCKA HArpeBalyd Ha IE€CYaHOU
6ane no temnepatypsl 90 °C 1 BBOOWIM B He€ paBHYIO HaBECKY I'paMTOBOrO MOPOLIKA.
[TonmyueHHy10 cMeCh IPU MOCTOSHHOM TepeMernBanuu Harpesaiu 10 120 °C u meanenHo
oxmaxnamun 1o 110 °C. Ilpm nanHO#M TemmepaType yTOJNbHYIO MAacTy HaOupaiu B
Iy CTOTEJNbIE NOIUITUIICHOBBIE TPYOOUKH C OMOIIBIO MMpUIA. TOKOCBEMHUKOM CITy>KHJIa
MenHas npoBojoka. Ilepen skcmmyaTanueit 37meKkTpoa HeoOXoauMo ObuIo BbAEpkaTh 10-
12 nHe#t no MOMHOTO 3aTBEpIEBaHUs YrolbHOW macTel. [lnomanp paboueil MOBEpXHOCTH
TaKoro sekTpoaa cocrasiser 0,03 cm?.

IIlepeMEHHO-TOKOBBIE BOJIBTAMIIEPOTPAMMBI  PETHCTPUPOBAIIM HAa YHHUBEPCAIBHOM
nojsiporpadpe IIY-1, B TpEXIIEKTPOTHOM peXHUME, IJle HHAMKATOPHBIM 3JIEKTPOJIOM
CIIy>KWJI M3TOTOBJICHHBIH HAMH 3JIEKTPO/JI, SJEKTPOIOM CpPaBHEHHUS — XJIOPUI-CEPEOPSIHBIH
anektpon OBJI-1M, BcriomoraTenbHbIM — CHEKTPAJIbHO-YUCTBIA I'paUTOBBIM CTEpKEHBb
6e3 m3omsauuu. [locie Kakaod cepuu OMBITOB MOBEPXHOCTh 3JIEKTPOJAa MEXAHWYECKH
OOHOBJISUIM U 3JIEKTPOXUMHUYECKU OUMIIAIH.

Pe3ynbpTaThl MCHBITAHUN CO3JAaHHOIO 3JIEKTPOJA IOKA3ajad, YTO METPOJIOTHYECKHE
napaMeTpbl CWJIBHO 3aBUCAT OT BEJIUYMHBI €ro OMMYECKOTO COIPOTUBIICHHUS,
TEMIIEpaTypHOro pexuma Habopa YrojipbHOW MAacTbl M COOTHOLIEHHS KOMIIOHEHTOB
JJEKTPOJHOTO KOMIayH/a.

OKCIepUMEHTBHl  MOKa3aliMd, uTo co3faHHbli HamMu TVYIID 1o cBoum
METPOJIOTMUECKUM XapaKTEPUCTHUKAM U AKCIUTyaTallMOHHBIM IapaMeTpaM HHUCKOJIbKO HE
yCTymnaeT LIMPOKO MCHOJIb3yEMbIM PTYTHBIM M TpaduTOBBIM 3eKTpogaM. Kpome Ttoro,
JlaHHasE METOJMKa IO3BOJSIET pPa3paboTaTh CENEKTUBHBIE CEHCOpPBHl Ha ONpeAeTICHHBIN
METaJul MyTeM J100aBJICHHUS B YTOJIBHYIO IMACTY PA3IUYHBIX MOAH(PUKATOPOB.



MHOI'OMEPHBII AHAJIN3 CIEKTPAJIBHBIX JAHHBIX
HHO®PAKPACHOM CIEKTPOCKOIIMHM B BJWXHEW OBJIACTHU PSAJIA
YIJVIEBOAOPOJAHBIX CUCTEM U EI'O NPAKTHUYECKOE NNPUMEHEHHUE
banabun P.M.

Poccuitickuii 2ocyoapcmeennsiii ynugepcumem nepmu u 2aza um. U.M. I'yoxuna

3a HECKOJIbKO TIOCHEIHUX JECATHIETHH pOJb XUMHKa-aHAIUTUKA KOPEHHBIM
oOpazoM u3MeHWJach. HacTymieHwe Hdpbl  «IyMaromux» mnpubopoB  (cuctem
UCKYCCTBEHHOTO MHTEJICKTa) U Ja0OpAaTOPHON aBTOMATH3AllMM  KaTaJH3HpPOBAJIO
NpeBpalieHie aHATUTHYECKOW XUMHH B HayKy o0 wuHpopmamuu. J[ias TOro dToOsI
ycHemHo paldoTarh, AaHATUTHK CETOJHS JIOJDKEH MOMHMO 3HAHHUS KIACCHYECKON
AQHAIUTUYECKOW XWMHUU HMETh HABBIKM B OO0JIACTH MaTEeMaTHUYECKOHW CTaTHUCTUKH U
KOMIIBIOTEPHON TEXHUKH. B TOT ke meproJ| pa3BUBaIach HaykKa XeMOMETPHKA KaK 00J1acTh
3HaHMS, B KOTOPOH MaTeMaTHYEeCKHME€ M CTAaTUCTUYECKHE TPUEMbl M  TOIXOIbI
UCIOJIB3YIOTCSL JUIsl M3BJIEUEHUSI LIEHHOW, HO TOPOW CKPBITOM MH(GOpMalWU U3 JTaHHBIX,
MOJTyYaeMBbIX TIPU MPSIMBIX H3MEPECHUSX.

OCHOBHOW 3amadell JAHHOTO HCCIEAOBaHUS (COCTOSIEr0O W3  HECKOJBKHX
MIOJIIPOEKTOB, CBSI3aHHBIX C PA3TUYHBIMU POJYKTaMH HeTernepepadoTKH 1 HeYTEXUMHH:
HEe(TSIHBIMU U Ta30KOHJIEHCATHHIMU OEH3MHAMH Ppa3IMYHBIX IPOILECCOB, 0a30BBIMU
MacjaaMH, JIMHEWHBIMH alKWIOCH30JICYIb(DOKUCIOTAMH H 1p.) SIBIAETCA CO3JaHHE H
BHEJPEHUE Ha IPOM3BOJACTBE METOJOB 3KCIpEcc-aHalu3a IOKa3aTeled KauyecTBa
BBIIIICHA3BAHHBIX OOBEKTOB, OCHOBAHHBIX HAa COBMECTHOM MPHUMEHEHHH HH(pPAKpPaCHOU
CIIEKTPOCKONIMM B OMKHEW WH(]pakpacHOW 00JacTH W MHOTOMEPHOTO aHan3a
(Multivariate Data Analysis).

B pe3ynbrare npoBEeNEHHBIX B TEUYECHHE psifa JET HUCCIEIOBAHUM TMOKa3aHa
BO3MOYKHOCTh HCTIOJB30BAHUS CIEKTPOCKONUU B OJIDKHEH WHQpPaKpacHOU obiacTd Juist
CO3aHMS JKCIpPECC-METOJOB aHalIM3a IOKaszaTelel cocTaBa M KayecTBa LEJIOro psAna
MPEUMYIIECTBEHHO YTIIEBOIOPOAHBIX CHUCTEM, SIBJISTFOIIIUXCS MPOYKTaMH
HedTenepepaboTku U HePrexumuu. Ha ocHOBE MOMyUYeHHBIX MPU 00pabOTKE HECKOIBKUX
COTeH o0O0pa3loB KaJIMOPOBOYHBIX MOJENEH CO3MaHbl METOAMKHA OBICTPOTO U
Majo3atpaTHoro (He TpeOYIOIIero CIHEeIHUANIbHBIX pPEAKTHBOB WM JOPOTOCTOSIIUX
npruOOPOB) aHAIN3a KauecTBa IIEJI0T0 Psijia BhIIICHA3BAHHBIX 00HEKTOB.

Yactb pe3yslbTaTOB  HUCHONB3YETCS JUIsl  KOHTPOJS  KauecTBa  MPOAYKIUHU

Ha IIpOU3BOJCTBC.
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BJIMAHUE OPI'AHM30BAHHBIX CPEJ HA ®JIYOPUMETPUYECKOE
ONNPEJAEJIEHUE TUCTAMHMHA

benornazosa H.B., Jlapuonosa /I.A., Koposesa E.H.

Capamosckuii cocyoapcmeennwiii ynugepcumem um. H.I'.Yepnviuesckozco

['uctamun — GU3HOTOTUYECKH AaKTUBHBIA aMHH, IIUPOKO PACTIPOCTPAHCHHBIA B
OpraHM3Me 4YelOBeKa M JKUBOTHBIX. Peakiinu, BbI3bIBa€MbIE 3TUM aMHUHOM, HEPEIKO
BBIXOJST 3a Mpeebl TOMEOCTa3a U COMPOBOXKIAIOTCA MATOJOTMUYECKUMU HAPYIICHUSMH,
KaKk B OTIEJIBbHBIX OpraHax, TaKk M B LEJIOM OpraHu3Mme. BO3MOXHBIM HCTOYHUKOM
MOCTYIUIEHUSI BBICOKMX KOHLIEHTPALUA TUCTAMMHA SIBJISIOTCS MHILEBbIE MPOAYKTHI, B
KOTOPBIX HAKOIUIEHHE aMHMHA MPOMCXOJUT MPHU HECOONIOIEHUN CaHUTAapHBIX HOPM WIH B
nporecce xpaHeHus. KonudecTBeHHOe ompeeleHWe THCTaMUHAa B PbIOE, MSCE, ChIpe
UCIIOJIB3YIOT AJIs OLIEHKH MX KayecTBa.

Hawubonee uyBcTBUTEIBHOE Onpenencuue rucramuna (I"A) ocHOBaHO Ha peakIiu ¢
o-¢ranesbiM anmpaerugom (ODPA) B npucyTCTBUH HYKICODUIBHBIX areHTOB. Lleas paboTsr
COCTOSUIa B W3YYCHHHM BJIHUSHHUS OpPraHU30BaHHBIX Cpel Ha (IyopUMETPUUYECKOE
OTIpeieIeHNe TUCTAMUHA B IPUCYTCTBUU PA3IMUHBIX HYKICO(PHIBHBIX areHTOB.

B kadecTBe HyKJICOQMIBHBIX areHToB ucnojb3oBanuch N-anerwnmctens (NAC), 3-
mepkanrTonponuonoBass kucinora (3-MIIK), 2-mepkanrostanon (2-MD). Biusaue
OPraHM30BaHHBIX CpeJl paccMarpuBanoch Ha mpumepe aHuOoHHBIX (JJJIC), KaTHOHHBIX
(UTAB) u newonnwix (TputoH-X100, Opmmx 35, mpokcanon 091, mpoxcanon I1JI-3,
npokcanoi 305) MOBEpXHOCTHO-aKTUBHBIX BEIIECTB, a Takke f-umkinoaekctpuna (B-LIJ1) u
2-ruipokcuponui-PB-ukinonexcrpuna (2-I'T--111).

[TokazaHo, 4TO BIUSHUE OPraHU30BaHHBIX Cpel Ha (QIyopUMETPUUYECKOE
onpenenenue ructamuHa ¢ O®A omnpenensercs TakuMU (hakTopamu, Kak HOpUpoAa H
KOHIICHTpAIUsl MOBEPXHOCTHO-aKTUBHBIX BemectB u  I[JI, mopsgok  ciuBaHHsS
KOMIIOHEHTOB, a TaKXe NPUPOAOH HYKIeOoDUIBHOTO areHTa. MakcuManbHbI 3]QexT
YBEJIMUEHUS! AHAIUTUYECKOTO CHTHajla M CHIDKEHHUS IIpenena oOHapyXeHHs MHpu
onpenenennu ructamuna moiaydeH ¢ ODPA/3-MIIK npu Beaenuu B pactsop 2-I'TI-B-11/1.
Beenenue munenn [TAB u LI/l Takke yBenuuuBaeT BpeMs ycTolunBocTy (hayopodopa, a B
ciyuae 2-I'TI-B-1/] — pacmmpsier onTuManbHbIi AUANa30H KACIOTHOCTH CPEIbL.

Ha ocHOBaHMH  BBISBIEHHBIX  3aKOHOMEPHOCTEM  pa3paboTaHa  MeTOJMKa
orpeziesieHusl THCTaMUHa B phIOe.

Pa6ora BeimonHena npu noanuep:xxkke PODU, npoekt Ne 04-03-32946
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BOJIbTAMIIEPOMETPUYECKHA CEHCOP C ®TAJIOIIMAHUHOM Co
JJIsA ONIPEAEJIEHUS BUTAMHUHA B6 B BAJl
boes A.C
Tomckuul noaumexHuyecKuli yHugepcumem

OtcyTcTBHE OCIIEBBIX, MPOCTBIX, XOPOIIO BOCIPOM3BOAMMBIX METOIOB aHAJIA3a
BUTAMHUHOB B CMECSX, YCJIOXKHSAET NpOLENypY CepTU(UKAMM M KOHTPOJII KayecTBa
HEKOTOPBIX MPOIYKTOB IIUTAHU.

Pa3zpaboTaHo HECKOJIIBKO METO/J0B OTACIHHOIO OINpenesieHus BuTamuHa B6, Takue
Kak (I0OMETpHs, CIEKTpoGoTOMEpHs, XpoMaTorpadust U dJEKTPOXUMHIESCKUE METOIHI.

DONbIIMHCTBO M3 3ITHUX METONOB HE JOCTAaTOYHO CEJICKTUBHBIC, CJIOXKHBIE B
UCIIOJTHEHUH, @ TaK € IOApPa3yMEBAIOT MCIOJIb30BAaHUE JOPOTOCTOSALIEN U CIIOKHOM
M3MEPUTENIBHOM anmnaparypsl, 1 OIaCHbIX PEaKTUBOB.

OcHOBHOM  TIpOOJIEeMOM  oOmpeAeNieHWs  JAaHHBIX ~ BHTAaMHHOB  METOJOM
BOJIbTAMIIEPOMETPUM B NPOAYKTaX MUTAaHUSA  SABIAETCA TO, UTO IOTEHLUAJIbI
BOCCTAHOBJIEHMSI MX Ha AJIEKTpojAe OJM3KM IO YWCIOBBIM 3HaueHusM. [loatomy He
NpPEICTaBISETCS BO3MOXKHBIM pa3feinTh U WACHTU(QHUIMPOBATh KaXIbld BUTAaMUH B
OTJIEIbHOCTH.

CeneKTUBHOCTD, BBICOKAs YYBCTBUTEIBHOCTh u BOCIIPOU3BOJUMOCTD
BOJIbTAMIIEPOMETPUUECKUX M3MEPEHUH BO MHOTOM 3aBUCUT OT CBOMCTB HMHIMKAaTOPHOTO
anektpoza. [TosTroMy marepuaty 351eKTpoay, ciocobaM ero pereHepamuu, ornpeaesonM
00JacTh MOTEHIMAJIOB MOJISIPU3ALMH, BEIUYMHE aHAIMTUYECKOTO OTKIMKA U BOZMOKHOCTH
JOCTIDKEHUSI  3a/laHHBIX ~ METPOJIOTHYECKUX  XapaKTepUCTHK, ynensercs OoJblioe
BHUMaHHe. B Hacrosimiee Bpems CTal0 OYEBHAHO, YTO TOJIYYHTh IIOJOOHEIC
XapaKTEPUCTUKH MOXKHO ITyTEM XUMHUYECKOW MOJIU(PUKAIIMH HIEKTPOIHON MOBEPXHOCTH.

[enbto Hamiel paboOThl OBLIIO pacIIMPEHUE BOJIbTAMIIEPOMETPUUECKOTO ONPEIEICHHUS
BUTAMMHOB TIpynnbl B ucnons3ys moaucunupoBanHblii ¢ranonuannHoM Co paboumii
anekTpoa. B maHHON  paboTe MBI WCHOJB30BANM JBAa CIIOCO0A  HAHECCHHS
MOJIU(PHUIMPYIOLIETO BEUIECTBA HA AJIEKTPOSI.

1. ¢ momo1IBIO YIIIEpOJHON MACThI KOTOPask COAEPKUT HECKOIBKO AJIEKTPOAKTUBHBIX
cioeB Moaupukatopa (pramonnanuna Co(ll))

2. C TIOMOINBIO CHJI aJCcOpOLMU W3 CEPHOKHCIOrO0 HACBHIIICHHOTO pacTBOpa
(dramormanuna Co(ll)) Ha MIATHHOBYIO MOTOXKKY .

OnTumanbHbIl pe3ynbTaT ObUI MOJIy4EH C MCMOJIb30BAaHUEM BTOPOIrO CHocoda
MoguduKauu. MeToauKa SKCIEpUMEHTa 3aKiioyalach B ChEMKE LHKIMYECKUX
BOJIbTAMIIEpOrpaM BUTaMuHa B6, ncnonb3ys BoibramrnepoMeTpudeckuid ananmmzatop TA-2
C NOJAKJIIOUYECHHOM K HEMY JJIEKTPOXUMHUYECKOMU SIYEMKOW, COCTOSIIEN U3 MUHIAMKATOPHOIO
XUMHYECKH MOAU(PUIMPOBAHHOIO 3JEKTPOAA, XJIOPUI — CEpPeOpPSHBIX DIIEKTPOJIOB
CpaBHEHHsI M BcromoratenbHoro anektpoga. W=50 mV/s. OnrtumanbubiM GoHOM IS
omnpenenenus BuTamMmuHa B6 sBisercs dpocdatusrii 6ydep 0,025 M pH=6.86.

[Tonyyen aHanuTHYeCKU cUrHANI BUTaMMHA B6 mpu aHomHOM pa3BepTke MOTEHIMAT
okucnenus ButamuHa paBeH 0,85B. He Momm@uimpoBaHHBIA TUIATHHOBBIA DJIEKTPOX HE
JlaeT OTKJIMKOB B JIaHHOW 0OJIacTH MpH TakoH ke paboyeil KOHIEHTpauuu. M3mepeHus
IPOU3BOJWINCH B IPUCYTCTBUM JPYIMX BUTAMHUHOB Ipynibl B B TeX ke KOHLEHTpaLUsX,
3TO 0OCTOSITENBCTBO CYILIECTBEHHO HE HM3MEHMJIO (GopMbl curHana BuramMuHa B6. Ha
OCHOBAaHMM OTOrO pa3paboTaH BOJBTAMICPOMETPUYECKHA CEHCOp M METOJIWKa
onpenenenus: ButamuHa B6 B BAJl. Pa3paGotanbl criocoObl pereHepanuu MoBEpXHOCTH
XUMHYECKH MOIU(PHUIMPOBAHHOTO 3JEKTpoJa. PaccunTaHbl OCHOBHBIE METPOJIOTHYECKUE
XapaKTEPUCTUKU METOIMKHU.

Pabora nonnepxana rpantom MunuctepcTBa 00pa3oBanus U Hayku PO.
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HNPUMEHEHUE METOJOB B2KX U MAJI/IU MACC-CHEKTPOMETPUHA
IJISI AHAJIM3A TPUOTOPMETUWIITIPOU3BOJHBIX [70]®YJIJIEPEHA
Bacumox H.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Cpean MHOrouncneHHsix pabor mo xumuu ¢ymiepeHoB Cgg u Cy Ooibiuoe
BHUMAHHE Y/IENSACTCS IPOU3BOHBIM (ysuiepeHoB ¢ npucoeaunennbiMu CFq-rpynmamu. K
HaCcTOAIICMY BPEMCHH BCC MPCAJIOKCHHBIC MCTOAbI CHHTC3a CF3-HpOI/I3BO)IHBIX IIPpUBOJIAT

K 00pa30BaHUIO CIOXKHBIX cMecell mpoaykToB [1, 2], B CBSI3u ¢ 4eM BCTaeT BOMPOC 00
UACHTU(UKAIIIY U aHATH3E TIOJTy9aeMbIX TPHPTOPMETUIDYIICPEHOB.

B Hacrosme# pabore s pemieHuss 3TOM  mpoOiieMbl ObUla HCIONB30BaHA
COBOKYIHOCTb JIByX METOJOB — BBICOKO3()()EKTUBHON KUAKOCTHOH XpomaTorpadpuu
(BOXKX) u wmacc-cnekrpomerpun MAJIJIW (MaTpHUYHO-aKTUBUPOBAHHOW JIa3epHOM
necopoumu/uonnzanu). L{enpo paboThI SBISIIOCH BBIACICHHE H3 CIIOKHOW CMECH COCTaBa

C7O(CF3)2n (2n=2, 4, 6, 8 u 10) uHAMBUAYATBHBIX TPHU(PTOPMETHUILHBIX IPOU3BOIHBIX.

Xpomatorpadpuueckoe pasaesieHue o0pasiia, MmoJyudeHHOTo TBepaoda3Hoil peakuuei
dymnepena ¢ CF;COOAQ c mocnenyromield nepecyOaumanueid, IpoBOAUIOCE METOIOM
BDXX na xomomke Cosmosil Buckyprep (10 mm x 25 cm, Nacalai Tescu Co) c
NPUMEHEHHEM TOJyoJla B KadecTBe AMoeHTa. /s mokas3areinbcTBa YMCTOTHI COOpaHHBIX
¢dpakuuii ObLIM TPOBEICHBI JTOTIOJIHUTEIBHBIC AHAIM3BI C HCIOJb30BAHUEM B KadyeCTBE
ITIOEHTA CMECE TOJTyOJIa C TEKCAaHOM B PAa3JIMYHBIX COOTHOLICHUSX.

OmnpenenieHre MOJICKYJISIPHOTO COCTaBa MPOAYKTOB PEAaKIUU U BBIICICHHBIX
xpoMarorpadudeckux (Qpakiuidi TpPoBOAMIOCH ¢ ucnosnb3oBanueM MAJIJIA  wmacc-
cnekrpomerpun (Bruker Autoflex). B kauectBe matpuiipl Mcmoab3oBanack marpuna JI/Th
(2-[(2 E)-3-(4-mpem-6yTridenu)-2-Me TUIIPOT-2-CHUIHICH | MAJIOHOHUTPHII).

B xone paGotel OblT BBIIENEH PSiA TPUPTOPMETHIBHBIX IMPOU3BOIHBIX (ysuiepeHa
Cro0: C70(CF3)10, C70(CF3)s (mBa m3omepa), C7o(CF3)s (tpu m3omepa), Cro(CF3)s (Tpm

usomepa) u C79(CF3), (1Ba uzomepa).

1. A.A. Goryunkov, I.V. Kuvychko, I.N. loffe. J. Fluorine Chem., (2003), v.124,
p.61

2. A.D. Darwish, A.G. Avent, R.Taylor, A.K.Abdul-Sada. Chem. Commun. (2003),
p.1374
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BUOCEHCOP HA OCHOBE UMMOBHWJIN30BAHHOM T'HIPOTEHA3BI
JJs1 AETEKOIMA BOAOPOJA
Boponun O.T'.
MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Bonopox B Hamm aHM paccMaTpuBaeTcs Kak aJbTepPHATHBA MCKONAEMOMY TOILIHBY.
OnuuM 13 HanboJee MePCIeKTUBHBIX METOJIOB €r0 MOJTYYEeHUs] CUUTACTCS MCIIOJIb30BaHHE
BOJIOPO/I TIPOJYLHUPYIOUIMX MUKpoopranu3moB. [1o npumepusim onerkam k 2010 rogy mo
30% Bcero Bomopoaa OyIeT MMETh OMOJIOTMYECKOE MPOUCXOXACHHE. B CBsI3M C 3THUM
BCTAIOT MPOOJIEMbl MOHUTOPHUHTA €T0 COAEP’KaHMsI B MUKPOOHBIX KYJIbTypaX, MOCKOJBKY
BOJIOPOA B BBICOKMX KOHIIGHTPAIMAX IIOJABISET AKTUBHOCTH MPOAYIEHTOB. OjmHaKo
UCTIONB3YIOUIHECS] B TPOMBIIIICHHOCTH CEHCOPHI HE TOAXOAT Ui JaHHBIX YCIOBHI,
HIOCKOJIbKY YYBCTBHUTEIBHBI KO MHOTMM HpuMecsM (yriaeBogopoJbl) JHOO OTPaBISIOTCS
uMH (COCTMHEHHS CePBI).

B paborte Ob1 pa3zpaboran OWOceHCOp Ha OCHOBEe (epMeHTa THUIAPOreHa3bl W3
Thiocapsa roseopersicina, IMMOOHIH30BaHHOW Ha rpadUTOBYIO TKaHb. [ MaporeHaza —
(depMeHT, KaTaaM3UPYIOIMH pEeaKIMU OKUCICHUS U BBIACICHHA BOJAOpOJa. 3a CYET
BBICOKOW CIEIU(UIHOCTH W AKTUBHOCTH OHA MOXET OOECIEeYHTh CEIeKTHBHOCTH H
qyBCTBHUTEILHOCTH CEHCOPA.

B pabore mpoBeseHa ONTUMHM3AIMS METONOB MMMOOWIM3AIMKA (EepMEHTa st
JOCTIDKEHUST BBICOKOA(D(PEKTUBHOTO TMpsIMOro OmoanekTpokaranusa. llokasano, dro
ONTUMAJILHBIM IIPOMOTOPOM OPHEHTAIMH SBJISIETCS MOJTUITHPPOII-BUOJIOTeH. MccinemoBaHbl
XapaKTEepUCTHKH OnoceHcopa. OCyIIECTBIEH aHANINU3 3aBHCUMOCTH 3JIEKTPOXUMHUYECKUX
XapaKTEPUCTHK 3JIEKTPOIOB OT KOHIIEHTPAIMU BOJOPOJAA M OT COJACPIKAaHHS Pa3IMIHBIX
npumeceii. [IpoBesieHHOE CpaBHEHHE C IMJIATUHOBBIM JJIEKTPOKATATIM3aTOPOM B TAKHX XKe
YCIOBHAX TI0Ka3ajo, YTO (EPMEHTHBIH DJIEKTPOX HE YCTymaeT eMy II0 CBOHM
XapakteprucTukaM. [lokazaHa BO3MOKHOCTH HCIIOIB30BAHUS OMOCEHCOPA ISl OIPEICICHHS
BOJIOPO/Ia B CPEJIe BOIOPO/ MPOLYIUPYIOIIUX MHKPOOPTaHH3MOB.

bnaronapHoctu: pabora BbIONHEHa NpH (GUHAHCOBOM mozanepkke IIporpammbr
[Mpesumuyma PAH Ne26 «Bomoponnas snepretmka», rpanta INTAS Ne03-56-102,
dbeneparbHON 1IEIEBOM HAYYHO-TEXHUYECKOUW mporpammbl “HccrmenoBanus U pa3pabOTKu
M0 TPUOPUTETHBIM HAmpaBlIeHUSM pa3BuTusi Hayku U TexHuku Ha 2002-2006 rombr

Poccuiickoro ®enepanbHOro areHTCTBa MO0 HAayKe M HMHHOBAIMsIM (TOCYIapCTBEHHBIH

koHTpakT oT Ne 02.434.11.5003 ot 1 urons 2005r.).
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TECT-OIIPEJAEJEHUE IMAB C UCHHOJb30BAHUEM HUHIAUKATOPHBIX
MATPUI] U3 UCKYCCTBEHHbBIX U HATYPAJIBHBIX BOJOKOH
I'anbkoBa O.b.

Braoumupckuii cocyoapcmeennwiil yHusepcumem

[TpucyrcTBue moBepxHOCTHO-aKTHBHBIX BemiecTB (ITAB) B BogHO# cpene siBiseTcst
MPUYUHON HApYIICHUS MHOTHUX €CTECTBEHHBIX MPOIECCOB, MPOTEKAIOIINX B OKPY KaIOIIEH
cpene. B nHacrosmee Bpemsi oOmactu mpumeneHuss [IAB odeHp MHOrooOpasHbl, 4TO
yKa3bplBaeT Ha HEOOXOAMMOCTh CO3JaHHMS Bce Ooyiee yHHBEPCATbHBIX METOAUK
onpenenenus [IAB B BogHBIX cpenax.

B nanHoit paboTe TmOKa3aHa BO3MOXKHOCTH TECT-ONpPENEICHUS KaTHOHHBIX
noBepxHOCTHO-akTUBHBIX ~ BemecTB (KITAB) B BOmHBIX pacTBOpax Ha OCHOBE
WH/IMKATOPHBIX MATPHIl U3 MCKYCCTBCHHBIX W HATypaJbHBIX BOJIOKOH (0s3b, BUCKO3a W
BHCKO3a C XJIONKOM), HMIIPETHUPOBAHHBIX Xe€jJaTaMd METAJIOB C OPraHMYCCKUMH
peareHTaMu TpU(EHUIMETAaHOBOrO psiaa. bouin BbIOpaHbl Hanboyiee YyBCTBHUTEIbHBIC
peareHTsl — xpoMazypoi S (XA3) u spuoxpomuuanus R (DXI).

NuaukaTopHBbIE MATPHIIBI TTOTyYaad IMyTEM MOCIEA0BaTEIHLHOTO 3aMaYlBaHUs TKAHH
B pacTBOpE peareHTa W pacTBope meTtayia. OOpa3yroniuecs KOMIUIEKChl YCTOMYMBBI U HE
BBIMBIBAIOTCS C HOCUTEJS.

YcranoBneHo, 4To 3()(eKT AelcTBUS LEIUTI0N03bl aHanoruyeH aevicteuto [1AB, HO
Tonbko st XA3. DTO 0OBSACHSETCS BBICOKOW CyOCTpaTHOM crenupuIHoCThi0o XA3
comoOumu3upoBatbcst B Muneuiax Henonorennsix (HITAB) m KIIAB. B kauectBe
MaTpULIbl B 3TOM CIydya€ MOTYT OBbITh HCIOJb30BaHbl TOJBKO TKAaHU M3 AaleTaTHOTO
BosiokHa. [Toaromy DXII MoxkeT ObITh IpUMeHeH ToNbKo i onpenenenus KIIAB, a XA3
ucnoiap30BaH A onpeaeneHus kak KITAB Tak u HITAB.

OmnpeneneHue MTPOBOMMWIA C TIOMOIIBIO TecT-ooc pasmepomM 4 x 80 wmm,
3aKJIEEHHBIX B MOJUMEPHYIO IJICHKY. [Ipy mpoxoXk1eHuu aHaIu3upyeMoro pacTBopa uepes
TeCT-ToJIocy oOpa3yeTcs oOkpaiieHHas 30Ha. [IpomopruoHanpHasi 3aBUCUMOCTbH JITTMHBI
OKpaIIeHHOW 30HBI TecT-1osIockl OT coaepkanust KIIAB naGmonaercs B auanaszone 10 —
2000 wmr/n. Ompenenenne KITAB Takke BO3MOXXHO TPU MPOIYCKAHUU aHATU3UPYEMOTO
pacTBOopa dYepe3 HHAMKATOPHYIO TKaHb C TOMOUIbIO TeCT-yCcTpoicTBa. BusyanabHO
Ha0JII01aTh OKPACKy PEaKIMOHHOM 30HBI MOKHO B auamazone 0,1 — 1,0 mr/m.

[Tpoananu3upoBaHa N30MPATEITHHOCTh TAHHBIX TECT-CUCTEM.

Pabora BbInonHeHa nipu noaaepskke rpanta PODOU (npoekt 05-03-32024).
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9KCTPAKIUSI AMI/IHOCOE)Z[I/IHEHI/Iﬁ 13 NpOb BOAbBI BOOJOEMOB
BOJITOI'PAJICKOI'O PET'HOHA
XpamoB B.A., I'mz3arosa [".JI.

BO]IZOZpCl@CKCl}l 2ocydapcm66HHaﬂ CeNbCKOXO3AUCMBEHHAL AKAOEeMUS

OpHUM M3 BaXKHBIX IOKa3aTelel OMOJIOrMYecKoro, B TOM YHCJE aHTPOIIOTE€HHOTO,
3arpsA3HEHUs TPUPOAHBIX BOJ SBJSIETCS YPOBEHb B HUX a30THCTBIX COSMHEHHH, TAKUX KaK
aMMHaK, MOYEBHHA, CyMMa aMHHOKHCIIOT (amuHOa30T). OIHAKO HH3Kas KOHICHTPALUs
HOCJIEIHEr0 B 00pa3lax BOJbI CO3JAET psAl METOAMYECKHX MpOoOJIeM, KOTOPHIE MOKHO
PEIUTh KOHIEHTPHUPOBAHUEM 00Pa3IIOB.

Konuentpupys o0pasibl Boas! mpocThiM ynapusanuem, B 100-200 pa3 mbl 1oOHIUCEH
TOTO, 4YTO YPOBEHb aMHHOA30Ta CTaJl JOCTYNHBIM H3MEPEHHIO C IOMOIIbIO
HUHTUIPUHOBON peakunu. OJHAKO IBETHOH NMPOMYKT «HUHTHIPHH-aMHHOA30T» (IypIIyp
Pysmana) mpu 3TOM WMeEJ HEXapaKTEpHBIH KOPHUYHEBBIH IIBET, MMO-BUANMOMY, H3-3a
BIIMSHHUS CONMYTCTBYIOIIUX TpuMecel (MuHepanbHbIX coiieif). C 1enplo yCTpaHeHHs
HOCJIETHUX MPOBE/IEeHAa 3KCTPAKIMs yHapeHHbIX 00pa3loB BOJbI 3THJIOBBIM CIHMPTOM, UTO
NPUBOAMIO K OcaxJeHuto coijeil. HamocamodHas »KUAKOCTH NIpU 3TOM JaBana Oosee
YEeTKYI0 HHHTHIPHHOBYIO DPEaKIHI0. YPOBEHb aMHHA30Ta B HCCIEAOBAHHBIX HaMH
obpasuax Boxel cocraBui ot 0,88 mxm/n mo 1,32 mkm/n. DTH pe3ynbTaThl XOpPOILIO
COIVIaCYIOTCSl C JIMTEPaTypPHbIMHM JAaHHBIMHU, MOJYYEHHBIMU Il IPOO MOPCKOH BOABI Y

6eperoB Upmanaun.
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CEHCOPHBIE CBOMCTBA
9TUHONOP®UPUHOB INEPEXOJAHBIX METAJIJIOB
lNonpamrpax M.A.
Mockosckas eocyoapcmeeHHAsi akademusi MOHKOU XUMUYECKOU MEeXHON02UU
um. M.B. Jlomonocosa

[lpuMeHeHHe TOHKHMX IUIEHOK OPTraHWYEeCKHX IOJYNPOBOJHUKOB (B YaCTHOCTH,
nophUpHHOB U (TATOIMAHUHOB - AHAJIOTOB TAKMX OMOJIOTUYECKH aKTUBHBIX BEIIECTB, KaK
TeMOTJIOONH M XJIOPOPHIUT) B KaYECTBE MATEPUATIOB XMUMHUYECKUX CCHCOPOB OTKPBIBACT
OoNbpIIME BO3MOXKHOCTH IS CO3JAHHMS HOBOTO IIOKOJICHUS Ta30BBIX JAaTYHKOB
aZIcopOIMOHHO-pe3ucTUBHOrO THNa. (CBOWMCTBA TaKWX COCAMHEHHH, B TOM YHCIE H
CEHCOpHBIE, MOTYT OBITh JIETKO ONTHMH3UPOBAaHbBI BEIOOPOM IIEHTPAIHLHOTO aTOMa MeTaia
U iepru(epUitHBIX 3aMECTUTENICH TOHOPHOTO WIIH aKIIETITOPHOTO THIIA.

B pabGore ObU10 M3ydeHO oOpaTumoe BiusHUE psiga razoB u mapos: Oz, N,O, NO,
NHs, H,O, C,HsOH na cencopHblii OTKIMK (JIEKTPUUYECKYIO MPOBOJMMOCTH) TOHKHX
IUICHOK OSTHOMOP(QHUPUHOB C paA3TUYHBIMU TEPEXOJHBIMA MeETalllaMd B KayecTBe
[EHTPAIbHBIX aTOMOB (Zn2+, Cu®, Ni¥, Co?*, Pt*, VOZ+). ["a30uyBCTBUTETHHBIC
AJIEMEHTHI CeHcopa (OPMHUPOBATIM TEPMHUUYECKON CyOmuManuend MeTasionopupuHOB B
BBICOKOM BaKyyMe€ Ha CHUTaUIOBBIE TOJJIOKKH CO BCTPEYHO-IITHIPHEBOHW  CHCTEMOM
3JIEKTPOJIOB C BO3MOXKHOCTBIO KOHTPOJIS iN SitU MPOBOIMMOCTH HAIBLISIEMBIX CIIOEB.

MeTronoM aTOMHO-CUJIOBOW M CKaHUPYIOLLEH AIEKTPOHHONM MMKPOCKOIIMM H3Y4YEHBI
MOpP(}OIOTHYECKAE  XapPaKTCPUCTUKMA  HAMBUICHHBIX IUICHOK. YCTAHOBJCHA  CBS3b
AJEKTPOPU3MUECKIUX CBOMCTB Ta30UyBCTBHUTEIBHBIX CIIOEB C HX MOP(OIOTHUESCKUMHU
XapaKTePUCTHUKAMU U MIPUPOAON IIEHTPATHHOTO aTOMa MeTaia 3TUONOphUpPHHA.

Pa3paboranbl ra30BbIE CTEHIBI, MO3BOJIAIOIIME HW3Yy4YaTh CEHCOPHBIM OTKIUK B
YCIIOBUSAX TPEIBAPUTEIILHOTO BAaKyyMHUPOBAHHUS CHUCTEMBI M aTMOC(EpHOro BO3Iyxa C
OJITHOBPEMEHHBIM CUUTHIBAHHEM CHUTHAJIa C HECKOJIBKUX 00pa3ioB. lccnenoBano BiausHuE
TEMIEPATypbl Ta304yBCTBUTEIBHOTO CJIOS W MapamMeTpoB  (HOTOBO3AEHCTBUS  Ha
YyBCTBUTEIFHOCT M  BPEMEHAa OTKIWKa-pelakcallid CUTHalla JaT4YUKOB  TIpHU
JETeKTUPOBAaHUU ra3oB. Ha ocHOBE MPOBEACHHBIX U3MEPEHUM ONMTUMU3UPOBAHBI yCIOBHS
oTpeNieJICHUs aMMHaKa B aTMOC(HEPHOM BO3/yXe.

Pabora BeimonHeHa npu noaaepkke rpanta POOU 04-03-33099.
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HUHBEPCUOHHOE BOJBTAMINEPOMETPUYECKOE OIIPEAEJEHUE
PEHUS B CEPEBPSHHBIX PYJAX
T'onei JI.T'., Kommakosa H.A.
Tomckuti nonumexHuyeckuti yHugepcumem

OCHOBHBIMM ~HMCTOYHHKAMH TIONYYCHHUS PEHUS SIBISIIOTCS  MOJMOJCHUTOBBIE,
cepeOpsiHbIC ¥ MEIHBIC KOHIICHTPATBI, MPOAYKTHl UX MEPEpPaOOTKU, a TAKKE OTXOIbI OT
nepepadOTKA MEIUCTBIX CIIAHICB W Jp. B 3aBUCUMOCTH OT COJICp)KAaHUS PEHHS B
AQHAJIM3MPYEMbBIX OOBEKTaX JJIsI €ro ONpPEACTICHUS WCIONb3YIOTCS MHOTUE METOJIBI.
HenmocratkamMu  OONBIIMHCTBA METOAOB SIBJISIFOTCS  HEIOCTATOYHO HU3KUU mpeien
OoOHapy>KeHUsI, HEBBICOKAsI YyBCTBUTEIBHOCTh, HEOOXOJAUMOCTh YCTPAHEHUS MEIIAIOIINX
OTIPEICIICHUIO 3JIEMCHTOB.

B nocnennee BpeMs Bce Ooiblliee pacpoCTpaHEHHE MOTYYHI METO]] HHBEPCUOHHOM
BOJIbTaMIIEpOMETpHU. MeTo/ XapakTepu3yercsi 0ojee HU3KUM IPEIesioM OOHApY)KEHHS,
BBICOKOW UYBCTBUTEIIFHOCTHIO, TPAaBWIBHOCTBIO ¥ BOCIHPOU3BOJMMOCTBIO, a TaKXKe
MIO3BOJISIET YCTPAHUTH MEIIAOIIEE BIUSHUE HEKOTOPBIX COMYTCTBYOIIUX AJIEMEHTOB.

Llenpto nmaHHOM palOTHI  SBIAETCS MOAOOP ONTHUMAJIBHBIX  YCIOBUH  JJs
BOJIbTAMIICPOMETPHYCCKOTO OMPEICIICHUST PEHHs B MOJIHMOJICHOBBIX, CEPEOPSHBIX W
MEJIHBIX PyJIaX U PyJHBIX KOHIIEHTpATAaX.

Onpenenenuto  perus  metogom  MB B pymax — MemaroT — MHOTHE
AIIEKTPONOJIOKHUTEIbHBIC KOMIOHEHTHI TpoOsl (Mo, W, Cu, Ag, Au).

B mporecce mpoOOMOAroTOBKM HEKOTOPhIE MEIIAIOIIUE KOMIIOHEHTBI OTHCISFOTCS
(W, Au u Cu), nekoropsle He MemialoT onpezaencauio peaust (Mo). IIpoBeaentbie HaMu
UCCIICIOBAHMS TTOKA3aJIH, YTO JICKTPOOKUCIICHUE PEHHsI M3 OWHAPHOTO CIUIaBa ¢ cepedpoM
HPOUCXOUT MPH MOTEHIIMANIAX IEKTPOOKUCIIeHHs: Broporo Metaiuia (Ag). B atom ciyuae
KOJIMYECTBEHHOE OTpEIeNICHHE PEHHSI HEBO3MOXKHO.

Jlns otnencuus penus (+7) oT HOHOB cepedpa OBLIO MPEII0KEHO BOCCTaHABINBATH
cepeopo (+1) mo meramwra mytem oOmydeHus pactBopa yibTpaduonerom (YD).
YcraHoBieHo, uTo npu oOnydeHnn Y® pacTBopoB, coxepxammx peHuid (+7) u cepedpo
(+1), B Teuenue 10-15 muH. Bo3moxkHO oTaencHue 100 KpaTHBIX HU30BITKOB cepedpa Imo
CPaBHEHUIO C PCHUEM.

[TpoBeneHHBIE WCCIEAOBAHMS TO3BOJIMJIM pa3paboTaTh METOAUKY OIPEIEICHUs
peHUST B MOJMOICHOBBIX, CEpPEOPSHBIX M MEIHBIX pylaX H PYyIHBIX KOHIICHTpaTax

metonoM MB.
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COPBIIUOHHOE KOHIEHTPUPOBAHUE MAJIJIAJUSI(IT)
N3 HUTPATHBIX U ABOTHOKUCJIBIX PACTBOPOB
Heruko O.B., [TaBnosa O.M., I'opsiea H.T'., Kononona O.H.
Kpacnospckuii cocyoapcmeennwiii yHusepcumem

B Hacrosimiee Bpemsi TpeOyeTcst pa3pelieHue 3a7add, CBSI3aHHON C pa3pabOTKON U
YCOBEPUICHCTBOBAHMEM  HOBBIX  CEJICKTHBHBIX  THIAPOMETAJUTYPTHUECKUX  METOJIOB
U3BJICUCHHSI cepedpa W3 BTOPUYHOTO ChIphsi. OOHMM U3 Haubojee MEPCHEKTUBHBIX
CHocOoOOB BBIACTCHUS W KOHIIGHTPUPOBAHUS OJaropogHBIX METAIJIOB CUYHTACTCS
COpPOLIMOHHBIN C HCIIOTF30BAaHUEM COPOSHTOB TOTO MJIM HHOTO THUTIA.

Jnst  copOIMOHHOTO W3BJICUCHHsI TaIaaus OBUTM HCIOJIB30BaHBI  CIICIYIOIINE
nonuntel: AH-251, AH-25, AB-17-8 (npousBoautenb-pupma «Tokem», Poccusi), AHK®D-5
(Yepxkaccol, Ykpauna), A-500, A-530, A-300, S-985, S-108 (Purolite, BenmukoOpuranusi)-
B UCXO/HBIX XJIOPHIHOU U CyJib(aTHOM Popmax.

HccnenoBanre COpOIMOHHOTO HM3BJICUCHHS TMAJUIAAUS TMPOBOIWIN B CTATUYECKHUX
YCIIOBUSX, TPH COOTHOIICHUAX TBEpAOM u xuakon (a3 1:100. Mcxonnas KoHIEHTpaus
KOHTAKTHPYIOIMX pAcTBOPOB mammamusi Obima 510" moms/m, €to coorBercTByer
IPOU3BOJICTBEHHBIM ycoBUsIM. PaBHOBecHY10 KoHueHTpanuto nawtaaus (11) onpenensin
CHEKTPO(POTOMETPUIECKUM METOAOM C HUTP030- R-conbro (A=490uMm, I=1cm) [1].

[Mpu w3yuennn KouueHtpupoBanus Pd (II) Ha HOHWUTAX B PasTUYHBIX HCXOIHBIX
dopmax u3 HutTpatHhIX (PH=7) pacTBOpoB M a30THOKHCIBIX cpen (PH=2) myumie Bcero
3apeKOMEHI0BAIN ceOsi MOHUTHI B XJI0pHIHOU opme. [TomydeHbl COOTBETCTBYIOLIHE PSIIBI
COpOMpPYEMOCTH, M3 KOTOPBIX CJIEQYET, YTO HAUOOJBIIYIO CEJICKTHBHOCTh MPOSBIISIOT
oreuectBeHHbic HouThl AH-251, AH-25 (pH=7), AB-17-8, AH-25 (pH=2) u 3apy0OexHbie
S-985, S-108 (pH=7), S-985, A-500 (pH=2).

Crenenp m3BnedeHus: namiaaus npu PH=7 mocturaer 99,15% na monute S-985,
97,8% - AH-251, 97,6% - AH-25 u nipu pH=2 — 98,85% na nonute A-500, 98,8% - AB-
17-8, 98,6% - S985 B xmopuanbix (opmax. I[Tosromy mist kourentpuposanus Pd (I1)
MOTYT OBITh MPEIUIOKEHBI ciienyromue cuctembl: AH-251, AH-25, S-985, S-108 - Pd (I1) -
KNO;3 -H,0 u AB-17-8, AH-25, S985, A-500 - Pd (Il) - HNO3 -H0.

1. T'un30ypr C.U. Ananutndeckas xumusi miaTuHOBBIX Mertayuios/ C.M.I'un30ypr,

N.B.IIpoko¢resa, H.A.E3epckas.- M.: Hayka, 1972.
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YCJIOBUA NOHHOI'O OBMEHA HHUOBHUSA HA HEOJIUTAX

1 2
Topsan A.C., “Kondenepatos B.A.
1 . . y
bnazosewenckuii 2cocyoapcmeennulii nedazocuyeckuti ynugepcumem, brnazosewenck
2
Hnucmumym eeonocuu u npupooononvizosanus JJBO PAH, Bracosewenck

HuoOuii mpWHAUICOKAT K YUCITYy pPEIKuX deMeHToB. OH TpHUMEHseTCs IS
NPOU3BOJCTBA  KAPOMPOYHBIX  (KOHCTPYKI[MOHHBIX),  KOPPO3HOHHO-CTOMKHX  H
MPENU3UOHHBIX CIUIABOB. B mocieanee BpeMs I BBIICICHUS U Pa3IelieHUs HEKOTOPBIX
pPEIKMX W PaTUOAKTHBHBIX 3JEMEHTOB U3 PACTBOPOB JJEKTPOIUTOB HUCHOIB3YIOT
OPUPOJIHBIE W CHHTETUYECKHE aTIOMOCHIMKATH, B TOM UYHCJIE I[IEOJNUTHI, TaK Kak
OCTaJIbHBIC METOJbl BBIACICHUS OTHUX O3JEMEHTOB (THUAPOIMTHYECKOE OCaXKICHUE,
IKCTPaKIUsi, XpoMaTtorpadusi) TpyJA0eMKUE, MaJOPEHTA0CIbHbIC, TOPOTHE W 3arps3HSIOT
oKpyXxatortyto cpeny. Llenapto paboThl SIBUIOCH HCCIIEOBaHHE MOHOOOMEHHBIX CBOMCTB
[IEOTUTOB BaHTMHCKOTO MECTOPOXKACHUS AMYpCKOW o007acTd B 3aBHCHUMOCTH OT
KOHIICHTPAIlUd MOHOB HHOOMS U HAXOXJICHUE ONTHUMAJIbHBIX YCIOBUN AJIS UX BbIACTICHUS
U3 PAaCTBOPOB AJICKTPOUTOB.

B pabore wucnonb3oBasyd MpeNBAPUTENILHO OYHINEHHBIE LIEOJUTHI  (PpaKiuu
+0,16 - 0,25Mm nepesenennble B akTuBHylo Na'- ¢opmy. Jlng wusydenus wux
MOHOOOMEHHBIX CBOMCTB Opaiu HaBeckd Mo 1 rpaMMy, KOTOpbIe IOMENIAIN B XUMUYECKUE
cTakaH4uKu o0bemMoM 50 mit, mpunuBanu mo 10 Mt conu HHOOUS 3aJaHHON KOHIICHTPAITUN
Ha Owmmuctwuisate npu pasznudHoMm PH um temmeparype 20°C. KonmeHTpanuio HOHOB
HUOOUS nociie KOHTaKTa pacTtBopa c [[EOTUTOM OTIpeIeIISITN
(OTORIEKTPOKOIOPUMETPUYECKUM ~ METOJOM. MeTosy OocHOBaH Ha  OOpa3oBaHHUU
OKpAIIIEHHOTO B KEINITHIA IIBET POAAHUIHOTO KOMIUIEKCA MOHA HUOOUS M SKCTPAKIIUU €TO B
KHCIION cpeie AUATUIOBBIM d¢upoM. Kakaplii aHamu3 BBIMOJTHSIM B TPEXKPATHOU
MOBTOPHOCTU. Pe3ynbTaThl 00pabOTaHbl C MOMOINBIO METO/Ja HAUMEHBIIUX KBaJIpaTOB.

E
Honoodmennyro emkocth (E) 1eomutoB paccumthiBain 1o Qopmyne: E =C—"”100%,
0

rae E — cpennsas ynenbHas MOHOOOMEHHas eMKOCTb, Co — HaydaibHass KOHLEHTPALHs
HMOHOB HUOOWUSI.

HNonnuwiii oOMen katuoHoB HuoOus Ha 1eonure BKI-23 mpu pH= -0,606 c
YBEIIMYCHUEM KOHIIeHTpaluu pactBopa ysenuuuBaetcs ¢ 0,903 mo 6,766 wmkr/r, Ha
neosmte BK-42 ¢ 0,885 no 7,443 mxr/r u ¢ 0,901 no 8,835 mkr/r Ha BK-50. YcraHoBieHo,
YTO 3HaUeHue PH CHIIbHO BIIMsET HAa BeTUUMHY HOHHOTO oOMmeHa. [Tpu pH= 1,018 nonnsIii
obomen usmensiercs ot 0,396 o 7,023 mkr/t, mpu pH=-0,606 on uamensiercss ot 0,901 mo
8,835 mkr/r. Ha noHHBII OOMEH Takke BIMSET BPeMs KOHTAKTa IEOJIMTa C PAaCTBOPOM
conu HUOOUs. Tak, MOHHBIM OOMEH MpU KOHTAKTe B TeueHHe 1 yaca MUHUMAIIbHBIN, MPU
KOHTaKTE B TEYCHHE 6-7 YacoB — MaKcHManbHBIA. Takum o00pazoMm, B pe3ylbTaTe
MPOBEJCHHBIX AKCIEPUMEHTANbHBIX pabOT OBLIO YCTAaHOBJEHO, YTO BBbIAEICHHE HOHOB
HUOOMS M3 PacTBOPOB AJIEKTPOIMTOB MPU MOMOIIM IIEOJIMTOB HEOOXOIUMO MPOBOAUTH B
CHWJIBHO KHCIIOM cpelle MNpu JOCTaTOYHOM BpEMEHM KOHTakTa oOpaslia IeoiuTa C
pactBopoMm. Haubonee »¢dexkTHBHBIM HOHOOOMEHHUKOM sBhsieTcs 1eonmut BK-50
(nonooOMeHHast ~ emMKOocTh  cocraBiasier  71,9%). IIpoBemeHHbIE  HCCIIEIOBAaHUS
CBUJICTEJICTBYIOT, 4TO BaHrMHCKOE MECTOpPOXKACHUE IIEOJIUTOB MOXKET 3((eKTuBHO
UCIIOJIb30BATHCS ISl U3BJICUCHHS] MOHOB PEIKUX AJIIEMEHTOB, B TOM YHCJIE U HUOOUS, U3
PacTBOPOB IEKTPOJIUTOB.

Hacrosmas ctaThsi MOATOTOBJIEHA MO Pe3yJibTaTaM HCCIIEIO0BaHUM, MPOBEAEHHBIX B
pamkax rpanra /IBO PAH.

ABTOpBI BBIpKAIOT MPHU3HATEIHLHOCTH Npodeccopy, k.0.H. Komecnukopoit JI.I'., a
Takke K.X.H. Manosunikomy HO.H. u x.r-m.H. Pumkesuuy B.C.
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ONPEJEJJEHUE ACKOPBHMHOBOWM KHCJIOTHI B
PAJUOPAPMIIPEITAPATAX METOJ0OM
MNOTEHUHUOMETPUYECKOI'O TUTPOBAHUSA
Ullununa A.C., I 'ycenkoB C.B., 2Onmreiin H.b. *Xomymiky .M., 1Knoba A.A.

L06nunckuil 20cyoapcmeentblil meXHU4eCKUll YHUsepCcumem amomHoU SHepeemuKu,
2Meouyunckuii paouonoeudeckuil Hayuusii yenmp PAMH, Obnunck

[lenp: pa3paboTka mMPOCTOH, OBICTPOM © HANEKHOW METOIUKH ONPEICICHUS
ackopouHoBO# KucnoThl (AK), Bxomseit B coctas psga POII, ¢ ucnons3oBanuemM MeToa
noreHuomerpuueckoro tutposanus (ITTT).

Pesynbratel: pazpaborana meroauka [ITT nmns ompenenenus AK B pearente s
npurotoBineaus P®Il ¢ momompio 2,6 — npuxnopdpeHonuugopenona. B kauectse
WH/INKaTOPHOTO DJIEKTPO/Aa MCIOIH30BATH IUIATHHOBBIN DJIEKTPOJI, B Ka4E€CTBE DIICKTPO/a
CpaBHEHUs — XJiopuzcepeOpsaHbiii. KoHeuHble TOUKM TUTPOBAHMS HAXOIWIA C MOMOIIbIO
muddepeHIMaTbHBIX KPUBBIX: MEPBOM U BTOPOUM MPOU3BOIHBIX MOTEHIMANA IO 00BEMY.
Onpenenenne mnpopomwiu npu pH 2,8, koTropoe nmocturanu myTeM AO0OaBICHUS K
TUTPYEMOU aIMKBOTE pearcHra pactBopa 2M yKCYCHOW KHCIOTHL. MeToauKa MO3BOJISET
KomuecTBeHHO onpenenatb AK B pactBopax ¢ konmentpamuedr go 0,05 mrmn B
npucytctBur 20 Mr okcudTHIUACHIUPOchoHOBOI KuciioTel (OD1D) u 5 mr ososa (Il).

[IpaBuibHOCTH pa3paboraHHOM MeToauku onpenenenus AK moxareepxkaanu
metogom BOXKX. Ucnons3oBanu cucremy Shimadzu, SCL-10A ¢ Y®-xaerektopom, A=265
HM, Xxpomarorpaduueckyro komonky Supelcosil LC-18, 5mkm, 4,6*250 mm, 25°C.
Pa3nenenne mpoBOAWIIM B M30KPATHUYECKOM PEXHUME IMPH CKOPOCTH MOTOKA IMOABMIKHOM
da3sl 1 muvmuH. [ToaBmxHyO a3y TOTOBUIIM Ha OCHOBE alleTaTra HATPHs C JT00aBICHUEM
JIeIilaMiHa B KauecTBE  HMOH-TIAPHOTO  areHTa.  XpomaTorpauueckue  MUKU
uACHTU(UIIUPOBAIM O BPEMEHH YJIEpPKUBAaHUA B CpaBHeHHH co cTaHfapramu AK u
neruapoackopOorHoBoii  kucnotel. KonmuuectBeHHoe ompenenenne AK mpoBomumu 1o
KamuOpOBOYHOM mpsMoil B auamazone konneHtpanuii ot 0,005 go 0,5 mrmi. [TomydeHst
conoctaBuMbIe pe3yabTaThl onpeaenenus AK merogamu BOXX u IT1TT.

BriBoa: pa3zpaboraHa mpaBuibHAs U BOCIIPOM3BOAMMAs MeToAuKa onpenenenns AK
metonom IITT, koTopas TMO3BONSET MPOBOAUTH HANEKHBIH KOHTPOIb KayecTBa

panuodapmnpenapaToB Ha ocHoBe OD/[D.
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SJEKTPOOKHUCJIIEHME I'JIIOKO3bl HA DJIEKTPOJAX C IJIEHKOU
I'EKCAIIUAHODPEPPATA HUKEJISA NN HUKEJA-ITAJJIAAUA
Hasnermuna JI.H., aigaposa JI.I'., Bynnukos I'.K.

Kaszanckuii ecocyoapcmeennulil ynusepcumem

besycnoBHO BakHOH siBisieTcs MpoOsiemMa OBICTPOro OIMpeAeNieHHsl caxapa B KPOBH
yenoBeka. Kpome TOro, HeoOXOIUMO KOHTPOJIMPOBATh COJEpPKAHUE YTIJIEBOAOB B
OPOAYKTaX MHUTAHUA. DJEKTPOXUMHUYECKHE METOJbl ONpPENEICHUs TJIIOKO3bl, TJIABHBIM
oOpa3oMm, JenaTcs Ha  aMIOEPOMETPUYECKHE H  BOJBTAMIIEPOMETPUUYECKHE  C
WHJAUKATOPHBIMU D3JIEKTPOJAMH Ha OCHOBE METAUIOB WM Tpa(UTOBBIX MAaTEpPHAIIOB.
BonbrammepoMeTpusi ¢ XUMHUYECKH MOIUGUIIMPOBAaHHBIMU 3iekTpodamMu (XM3I) umeer
psaa  mpeumyiecTB. JIaHHBIH METON OTIMYAETCS BBICOKOW YYyBCTBUTEIHHOCTHIO,
BOCIPOM3BOAMMOCTBIO, TOYHOCTBIO ONPENIEICHHS U SKCIIPECCHOCThIO. B mocnennee Bpems
B KauecTBe MOJU(PHKATOPOB IIMPOKO HCIOAB3YIOT TekcaraHodepparsl  (I'L[D)
NEepeXoAHbIX MeTauioB. OHU XOPOIIO 3apeKOMEHI0BaIN ce0sl B Ka4eCTBE KaTalu3aTOPOB
MPOTEKAHUSI MHOTHUX DJIEKTPOXUMHYECKUX peakiMii, Kak B TOMOTCHHBIX, TaK H B
reTepOTreHHBIX CUCTEMAX.

B Hacrosimell paboTe H3y4eHO SJIEKTPOXMMHYECKOE IOBEICHHUE HEOPraHWYECKOH
wienkn rekcanuanogeppara (1)  wukens (1) (TP Ni) w  cMmemianHoW  IJICHKH
rekcaranodeppara (1) wukens (1) — nmammagus (11) (T Ni-Pd), ocaxmeHHbIX Ha
MIOBEPXHOCTH 3IIEKTPO/Ia u3 CTEKJIOYTJIepoIa (CY). CormocTaBiieHa
3JIEKTPOKATATUTHYECKasl aKTUBHOCTh 3TUX XMD IpH OKHCIIEHHH IIIOKO3bl. BriroueHue
JOTIOJIHUTEIBHOIO IUIATUHOBOIO METAJIa B COCTaB KPUCTAUIMUECKOW CTpYyKTyphl I'LID
IUIEHKH M1O3BOJISIET MOBBICUTH CTAOMIIBHOCTD U KaTaIUTUYECKYI0 aKTUBHOCTh XMDO.

Omnpenenensl cnocoObl moiayueHUss XMD U yCIOBHS PErHCTpallMd HauOOJBIIETO
KaTanuTHueckoro >ddexra. Jlyummii karanurnyeckuid 3¢pQexkT mpu 3MeKTPOOKUCICHUH
[IIOKO3bI moyydyeH Ha XMD Ha OCHOBE CMEIIaHHOW TUIeHKH rekcaranodeppara (11)
uukens (1) — nammagus (11). T'roko3a  OKHCIs€TCST 10 TIFOKOHOBOW — KHCIIOTBI  MPH
MOTEHIIMATaX OKHCIEHUS MOAu(pUKAaTOpa CO 3HAYUTEIBHBIM POCTOM TOKa Kak II0
OTHOIICHUIO K TOKY OKHCJIEHHS MOAU(UKATOpa, TaK U MO OTHOLIECHUIO K TOKY OKHCIICHHS
camoro opranuyeckoro coenuHenuss Ha CY. Bo Bcex ciiydasx B poiid Karajau3aTopa
BeICTynaroT yacTuisl Hukesst (111).

Pa3zpaboTan crmoco0 BOIBTaMIIEPOMETPUUECKOTO OMPEACICHHS TIIIOKO3bI Ha XMD ¢
mwienkoir ['LI® Ni-Pd. JluneliHas 3aBUCHMOCTh  QHAJIUTHYECKOIO CHTHAla  OT

. - -2
KOHIICHTPAIIUH TIFOKO3bI HAOII0JaeTCs B MHTEpBaJIe KOHIeHTparui ot 10 ® 10 102 M.
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ONPEJAEJEHHUE OJIOBA(II) B PAJIUODPAPMIIPEITIAPATAX METO/JOM
HNOTEHIHIUOMETPUYECKOI'O TUTPOBAHUA
MMumuua A.C., dassinos J.1O., 20mmreiin H.B., 3XapI/ITOHOB 10.41.

YO6nunckuli cocyoapcmeennblil meXHUYecKull YHUepcumem amoMHol SHep2emuKu
2Meouyunckuti paouonocudeckuti Hayunvii yenmp PAMH, O6nunck
*Mocrosckas meouyunckas akademusi um. MU.M. Ceuenosa

Llens: pa3paboTka mpocToi U Haje:xkHON MeTtoauku onpexaenenus Sn(ll), Bxoasmiero
B coctaB psiga POII, metonom nmoreHunomerpuueckoro tutposanus (I1TT).

Pesynbrater. paspaborana metomuka IITT mms ompenenenust Sn(ll) B pearenre B
NPUCYTCTBUH ackopOuHOBO# kucioThl (AK) ¢ momorsio 2,6 — muxinopheHonuuaodeHoa.
Onogo(ll) Bxoxut B coctaB psima POII B kayecTBe BOCCTAHOBUTENS IS PaIUOHYKIIU/A,
BBOJIMMOI'O B IIpernapaT U3Ha4albHO B BBICOKOOKHUCIIEHHOM coctossHud. IITT npoBoaunu B
ykcycHokucioun cpeae (pH = 2,8), 4To mo3BosisieT 3TUM K€ METOJOM CHayasia MPOBECTH
ompenenenne AK, a 3atem Sn(ll). DTto B0o3MOXHO Onaromapst 3HAYUTEIBHOMY CIABHTY
peaTbHOr0  OKUCIIUTENIbHO-BOCCTAHOBUTENBbHOro  moreHnmuana AK B obGuacTsb
NOJIOKHUTEIbHBIX  MMOTEHIMATIOB B JAaHHBIX  ycHoBHAX. [l  TOATBEp)KICHHA
nocienoBarenbHocTr onpexaenenuss AK u Sn(ll) npumensiim mertox mo6asok. I[ITT
INPOBOJWIN C MCIIOJB30BAaHMEM IUIATUHOBOIO AJIEKTPOAA B KadyeCTBE HMHAMKATOPHOTO
JIEKTPOJa U XJIOPUACEPEOPSHOTO — B KaUeCTBE JIEKTPoa cpaBHEeHHs. KoHEeuHyro TOUKy
TUTPOBAHUS HAXOIMJIM C MOMOIIbI0 quddepenimanbaoi kpuBoit (AEAV=f (V)).

[TpaBunabHOCTh  pa3paOOTaHHOW METOJAMKM  MOATBEPXKIAIM  BaJIMIUPOBAHHOMN
cnekrpodoTomeTpuueckoit Mmetoaukoi (CP) ompenenenus Sn(ll), kortopast ocHoBaHa Ha
U3MEPCHUH TOTJIONICHUSI KOMIUIeKca BocctanoBieHHoro Re(lV) ¢ ponanua-uonamu mpu
353 uM. CobOmonmenue 3akoHa byrepa-JlambGepra-bepa HaOmromaeTcss B HWHTEpBae
KOHIIEHTpaIuK ojioBa 2,2 - 7,4 MKr/Mj B uaMepsieMoM pactBope. IIpenen oOHapyskeHHs
onoBa(ll) cocraBusier 0,58 mkr/min. Paccunranublii K03()(OUIIMEHT MOJISIPHOTO MTOTIIOICHHUS
nist onpenenenus onosa(ll) mpu 353 um paen 15571 + 815 n/monb-cm (n = 9, P = 0,99).
OTtHocuTenbHAs OMIMOKA OTPeIeIIeHHUs cocTaBisieT + 5,2%.

Pesyneratel onpenencuus Sn(ll), momydenusie ¢ ucnonb3oBanuem I[ITT u CO
METOAMK, XOpOIIO coracyrlrcs JApyr ¢ apyrom. Takum oOpas3om, paspaboTaHa
npaBUiIbHAS U BOCIpou3BoanMasi meroauka onpenenenus Sn(l1) meromom IITT, koTopas

MIO3BOJISIET IPOBOIUTH HA/ICKHBIN KOHTPOJIb Ka4eCTBA paaropapMIpenapaTos.
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HOBASI MOJEJIb JIJII PACUETA TEMIIEPATYP ILJIABJEHUSI COJIEH,
OCHOBAHHBIX HA KATHOHAX 3AMEIIEHHOIO AMMOHUS
oxuraiino JI.LW., Eropos B.M.

MI'Y um. M.B. Jlomonocoea

Cpeau pa3HOOOpA3HBIX HOHHBIX JKHAKOCTEH (HU3KOIUTABKMX OPraHUYECKHX COJIeH),
UrparoIux Bc€ 6ojee BaKHYIO pOJib B aHATUTUYECKONW XMMHUU B KauecTBE (P (PEKTUBHBIX U
HETOKCHUYHBIX HSKCTPAareHTOB, OYEHb IEPCIEKTUBHO BBINVIAIAT T€, YTO OCHOBaHBI Ha
KaTHOHAX 3aMEIIEHHOTO aMMOHHUS, BCIEACTBUE CBOCH JOCTYMHOCTH M HU3KOH CTOMMOCTH
([1], [2]). dnsa momcka HOBBIX MOHHBIX JKHUJIKOCTEH 3TOrO THIA HEOOXOAMMa aJieKBaTHAs
TEOpeTHYEeCKass MOJIENb, MPEACKA3bIBAIONIAs UX TEMIICPATyphl IUIABICHHUS. DMIHUPHUUECKH
ObUTO yCTaHOBIICHO [2], 4TO MO Mepe y/UIMHEHHUs anudaTHYeCKUX Lerned B KaTHOHAX
YEeTBEPTUYHOIO aMMOHHS TEMIIEpaTypa IUIABJICHHUS STHX COJICH BHaJale MMaaaeT, HO 3aTeM,
1oCJIe MPOXOXKIEHUsT MUHUMYMa, CHOBa BospacrtaeT. [lomoOHoe moBeneHne OOBSCHUMO,
€CITM MIPHUHATh BO BHUMAHHUE, YTO SHEPTHs PEHIETKH COJICH ¢ OPraHMYeCKUMH KaTHOHAMHU

BKJIFOYACT HOHHYIO M MOJICKYJISIPHYO0 KOMITOHEHTHI [3]. B aTOM cityuae:

T, K = AmHYAnS® = Usatiice/ AmS° = (U%ion + UWinon)/ AmS® )
U%n = 1201,645xEmxz;xz,% (1/(Rs + R))x(1 - 0,345/(R+ + R.)) (Kamycruuckuit) (2)
Wt = WOy + U% g + Uodisp (sueprus Bau nep Baannca) 3)
U%: = 2/3%(U*/R%ntermol)/(RXT) = Constyxp* (sneprust Kesoma) (4)
W = 2><0L><p2/ RS termol = ConstZXaxuz (oHeprus [lcbast) (5)
Uodisp = 3/4xhxvpx02/R%ntermol — 3Xh%vg ~ Constzxa? (eHeprus JlonmoHa) (6)

C ymmuHeHnweMm panukanoB 3((eKTHBHBIA paanyc KaTHOHA, Ri, Bo3pacraer, H
WOHHAs COCTaBJISIONIasl SHEPruu yMeHblnaercs. OOHAKO yBelIMYeHUE OOKOBBIX Iemeit
O3HAYAECT  YBEJIWYEHHWE  MOJICKYJISIPHOM  COCTAaBIIOLIECH  DHEPrUH. [TombiTKa
HEMOCPEICTBEHHO HCIONIb30BaTh ypaBHeHus (1-6) He yaamach W3-3a HEOJHO3HAYHOCTH
MHOTHX MapamMeTpoB. bBbUIO NPUHATO pEIIEHUE MCIOJIB30BATh IOJYIMIIMPUUECKYIO
MOJI€JIb, OCHOBAaHHYIO Ha MOJWIMHEHHON KOppEeNIslUMH, KOTOpas BKIIOYAET Pl
napameTpoB u3 ypaBHeHwuit (1-6), a Takke mapamMeTphl, yUUTHIBAIOIIME BIUSHUE SHTPOIHH
IUIABJICHUST M KECTKOCTH/MATKOCTh AHWOHA B COOTBETCTBUHM C Teopueil Ilupcona.

IMpenckaszarenpHas cuiia MOJENU OKa3anach ynosierBopurenbHoi (N=71, R=66,26%).

1. Weyershausen B., Lehmann K.//Green Chemistry. 2005. V. 7. P. 15-109.

2. Eike D.M., Brennecke J.F., Maginn E.J.//Green Chemistry. 2003. V. 5. P. 323-328.

3. C. Austen Angell, Wu Xu, Masahiro Yoshizava and Jean-Philippe Belieres.//MOLTEN
SALTS. Ne 79. P. 1-12.
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WCCJEJOBAHUE TETEPOIIOJIMCOEJIMHEHUM COCTABA XZ30s'",
I'’1IE X - Ge, Cr, Ga, Z - Mo,W METOAOM BOJIbAMIIEPOMETPUUN
Hopoxkuna A.W., Buccep E.E., Uepnos E.b.

Tomckuti nonumexHuyeckuti yHugepcumem

I'ereponionucoenunenus (['TIC) oTHOCATCS K OOIMIMPHOMY KIIAcCy COEIUHECHHH,
Ha3bIBAEMBIX METAJUI-KUCIOPOJAHBIMU KJIacTepaMH. MI3BECTHO HECKOJIBKO THIIOB CTPYKTYP.
I'TIC, B kotopeix rerepoatoMm (k.4. 8) okpyxkeH 8 aromamu Kuciopoaa (KBaaparHas
AQHTUIIPU3MA), OMKCAHBI M M3YYEHBI TOJIBKO JUTS JAHTAHOMIOB U aKTMHOUAOB. B mocnenHee
BpEMsi TIOJTy4CHBI ¥ OMUCAHBI aHAJIOTHYHbBIC COCTMHEHHS repMaHusi, Xpoma u rayums [1,2].
OTU COeNMHEHUs MPUMEHSIOTCS B TaKMX OONACTSX, KaK KaTalu3, aHaJUTHYECKas XUMUs,
MEIWIMHA, OJEKTPOHWKA, TIPOW3BOJICTBO 3alIUTHBIX MOKPHITUH, JAKOB H  JIp.
Uccnenoanue ['TIC mpoBoAWIM METOAOM MOCTOSITHHOTOKOBOW BOJIBTAMIIEPOMETPUU Ha
PTYTHO-TUIEHOYHOM 3JIeKTpoae B (ocdarnom Oydeprom pactBope (pH = 6,86). B
KayecTBE DOJEKTPOJa CpPAaBHEHHUS HCIHOJB30BAIM XJOPHUI CEpeOpSHBIN  DIEKTPOI.
BonbramneporpamMmer Toka snekrpoBocctanoBieHust [ TIC cHuManu B KaTOJHON 00JIacTH
or 0B mo -1,2 B. Iloka3aHo, 4TO BHEIIHWW KAaTHOH TMOYTH HE BIUSET HA BEIUYUHY
norenruana nuka, Tak s (NHg)2[H7CrWipOs6] on pasen -1.0 B, a mis anamorudHoi
conu Hatpusi — -1.05 B. Baustomum ¢axtopom Ha moreHuuan BoccraHoBieHus I'TIC
SIBIISICTCS 3apsil LICHTPATBHOTO HOHA, Hampumep, st Ga> moteniman nuka pasen -1.0 B, a
s woHa ¢ ugentnmuneiM  crpoenmeM (d'°) Ge** om yBemmumBaercs mo -0.9 B.
CymecrBoBanue 4f moaypoBHs y nona Bojbdpama (V1) 3HAYMTENEHO U3MEHSIET BEIMYUHY
MOTEHIMAIa TIHKa 10 CpaBHEHUIO ¢ MonOaeHoM (oTcyTcTBHe 4f moaypoBHS) I OAHOTO
¥ TOTO K€ IEHTPAIBHOTO reTepoaTomMa (IIpH NPAKTHYECKH PaBHBIX HOHHBIX pammycax W
1 Mo®). Ilpupoma LEHTPATBHOrO HMOHA TAKKE BIMSET HA IOTCHIHMANA IIHKA, I
Nay[H7CrW19O36] ero Benmuuna pasua -1.05 B, a mist Na[H,GaWi9036] — -0.8 B. D10
CBA3aHO C DOJIGKTPOHHBIM CTPOCHHEM LIEHTPAIbHOTO HWOHA M €ro paguycoM.
HccrnenoBanHble COCIMHEHUS MOXKHO HCIIONB30BaTh ISl BOJBTAMIIEPOMETPHUIECKOTO
aHaJM3a TaKMX JJIEMEHTOB KaK MOJHOAEH W BoJb(pam (MPSMBIM METOIOM), T€pMaHUIA,

XpOM, Ta/UTHH (KOCBEHHBIM METOJIOM).

1. CunopenkoBa U. B., YepnoB E. B. // Marepuansl Mexa. KoH(]. CTyICHTOB M
acnupaHToB Mo ¢GyHIaMeHTalbHbIM HaykaMm "Jlomonocos-2005", Mocksa, 2005.
T. 2, c. 60.

2. Yepnos E.b., Uepnora E.E., [TnotaukoB B.M., Cunopenkosa W.B. // U3Bectus

Tomckoro nosmrexandeckoro yauepcurera, 2006, T. 309, Ne 1 c. 94-97.
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TBEPJJO®A3HASA SKCTPAKIUSA U3 BOAHO-MULEJJISIPHBIX PACTBOPOB
B JIOMUHECHEHTHOM METOJE OIIPEJAEJIEHUSA TIAY
Hsayk O.A.
Capamosckuii 20cy0apCcmeenHblll meXHUYeCKull YHugepcumem

OnpezencHue MOTUIMKINYECKUX apoMaTndeckux yrieBogopoaos (ITAY) ssisercs
BaXHOW 3a/adeil SKOJOTMYeCKOro MOHMTOpHMHIa, Tak kak MHorue I[IAY obGnagaror
KaHLIEPOTeHHOW M MYyTareHHOW aKTUBHOCTBIO M BXOAST B TPYMIy MPUOPUTETHBIX
3arpsi3HUTENEH okpyskaromen cpenbl. KonunuectBennoe onpenenenue [IAY npexacrasisier
co00M CIIOXKHYIO 3aj7a4y, MOCKOJBKY B MPOIECCe MOATOTOBKH MPOOBI M aHATTUTUYECKOTO
oTpezieNieHUs] MOTYT MpeTepreBaTh HEOOPAaTUMBbIE H3MEHEHU.

[IpumeneHne mnpeaBapUTEIHLHOTO KOHIICHTPUPOBAHUS TO3BOJSET 3HAYUTEIHHO
MOBBICUTh YYBCTBUTEIHHOCTh W CHU3UTh Tmpenen oOHapyxenus [IAY. CnocoObr
MOATOTOBKY MPOO K aHAIM3y W TEXHHUKA CAMOT0O SKCIEPUMEHTA JOJDKHBI MCKIIOYATh BCE
BHJIbI )KECTKOT'O BO3I€UCTBUSI. Hamu mipeyiaraeTcsi 4yBCTBUTENbHbBIN, CEJIEKTUBHBIN METOT
onpenenenust [IAY, coderatomuii peructpanuo (ochopeciueHn Tpu KOMHATHOM
TeMIepaType Ha TBepaoi marpuile (LEUT0I03¢ B BUAC (QHIBTPOBAILHOW Oymare) u
MpeBapUTEIIbHOE KOHIEHTPUPOBAHME KOMIIOHEHTa TBepAO(]a3HOM OSKCTpakiuend u3
MHUKPOT€TEPOTeHHBIX CpEJ Ha OCHOBE IOBEPXHOCTHO-aKTHBHBIX BemiectB (I[TAB).
[TokazaHo, 4TO MPUMEHEHHE BOJHO-MHIICIUISIPHBIX PACTBOPOB IMO3BOJSET OCYIIECTBUTH
KoHLeHTpupoBanue [IAY B mMukpooObeme rupodoOHON MULEIUIIPHON (a3bl, a TaKxke
comm3uth MoJekynsl [IAY ¢ karmoHamMu TSsDKENBIX METaJUIOB, COpPOMPOBAaHHBIMH B
[lItepHoBCckOM cioe Mune/ubl. B pesynbrare ¢ BhICOKOH 3(PEeKTUBHOCTHIO 0Opasyercs
KoMIuiekc: Mousiekyna [TAY - Tsokenblii aToM, B KOTOPOM 3HAYUTENHHO YBEIUYUBACTCS
KBaHTOBBIN BbIX0J (ochopecuenimu [TAY. Acconmanus HenmoJspHBIX BemiecTB ¢ [IAB
CIOCOOCTBYET WX JIy4IlIEMYy 3aKpEIUICHUIO Ha BOJIOKHAX IICJUTIONIO3bI, BEPOATHO, 32 CYET
TOTO, YTO MOJsIpHas 9acTh MoseKybl [IAB crocobna 3hpexTHBHO B3aMMOIECHCTBOBATH C
HEJUTION0301d. DTO TPUBOAUT K TMOBBIIICHHIO YKECTKOCTH CpPEIbl B MHKPOOKPY>KEHUU
mosiekyn ITAY u  mo3BojsieT  yBEJIMYUTh  MHTEHCUBHOCTh  AHAJIUTUYECKOIO
curnana gochopecieHnu.

[Ipumenenne  TPUIUIET-TPUIUIETHOTO  MEPEHOCAa  JHEPIHMH  BJIEKTPOHHOTO
boTOBO30YKACHHUS MEXAY JAOHOPAMHU DHEPTHMH — KpacuUTeNsIMH U akuentopamu — [1AY,
COpOMpPOBAaHHBIMU Ha I[EJUTIONIO3€, TO3BOJIIET W30eXaTh HETaTUBHOTO BO3ICHCTBHS

yIbTpaduoseToBoro u3nydeHust Ha [TAY 1 OBBICUTH CEIICKTUBHOCTD OIPEICIICHHMS.
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NOHOXPOMATOT'PAOUYECKOE OIIPEJAEJEHUE
JAUMETUWITUAPASUHA C JUHAMUWYECKUM KOHUHEHTPUPOBAHUEM
3arupaxa A.B.

MI'Y um. M.B. Jlomonocoea

1,1-mumermnruapasua (HIMIY) 1mupoko HCIoas3yeTcs B KadyecTBE Troprovei
COCTABJISIIOLEH TOIUIMBA B BBICOKOSHEPI€TUYHBIX JBUTATENAX, INPUMEHSIONIUXCS B
KOCMHUYECKOW TMPOMBIIUIEHHOCTH. JTO COEIWHEHHE 00JafgaeT KaHIEPOTeHHOW U
MYTareéHHOW  aKTUBHOCTBIO, @ TaKXe  CHJIbHBIM  TOKCUYHBIM  BO3JEHCTBUEM
Ha JKMBbIE OPTaHU3MBbI.

MeTton noHHoit xpomarorpaduu ¢ aMIepOMETPUIECKUM JETEKTUPOBAHUEM SIBIISIETCS
BBICOKOUYBCTBUTEIbHBIM U T03BOJIsieT onpenenath 0,01 mr/n HAMI' HemocpeacTBeHHO
IpsIMBIM BBOJIOM B Xpomartorpad 0e3 Kakux-au0o JOMOJHUTENBHBIX MaHUMYJSIUN. JTO
snayenne Hmwke 11K, ycranonennoro B Poccum s BOI XO03SHCTBEHHOTO-OBITOBOTO
snavenus. OgHako ianupyemoe cumkenue [TJIK mos HAMI mo 0,06 mkr/im npesbimiaet
BO3MOXXHOCTH COBPEMEHHBIX aHAJIUTUYECKHMX METOJOB, YTO BBI3BAJIO HEOOXOIUMOCTH
pa3paboTKK METOAMK C UCIIOJIb30BaHUEM MPEBAPUTEIHLHOTO KOHIIEHTPUPOBAHHUS.

Jns cumxenust npenena oOHapyxeHuss HJAMI' B mpupoaHbIx Bojax MpeniokeH
HOBBIM croco0 wuoHoXpomaTtorpaduueckoro omnpeneneaus HJIMI, ocHoBanHbIE Ha
MpeIBapUTENIFHOM JUHAMUYECKOM COPOIIMOHHOM KOHIIGHTPHUPOBAHHUH MPOO U BBOJE BCETO
KOHIIEHTpaTa B Xpomatorpad B On-line pexxume. Takoil BapuaHT IMO3BOJSET BBOIHUTH
npoOy  HENOCPEJACTBEHHO B  Xxpomarorpad, m30eras JOTOIHUTENBHBIX  IOTEPh
ONpEIENIEMOTr0 KOMIIOHEHTA U CYIIECTBEHHO COKpalias TpyI0€MKOCTh aHAIN3a.

B nanHoii paboTte wuccrmegoBamu BO3MOXKHOCTH KoHUeHTpupoBanus HJMI nHa
cynbokarnonooomMennnkax [umanak Cynapdpo wu  Nucleosil SA.  VYcranosnena
HEoOX0IMMOCTh TpoBenieHus KoHeHTpupoBanuss HJIMI Ha ¢one 10 MM ackopOMHOBOIA
KHUCJIOTBI, TaK KaKk OHa co3faeT HeoOxoaumbldi pH i cymiecTBoBaHMsSI KOMIIOHEHTA B
MPOTOHUPOBaHHOH dopMe U npefoTBpaiaet okucienne HJAMI .

[Mpenen oonapysxenuss HAMI™ coctaBui 0,01 mxr/i. O6bem nipoosr 100 mit. [Toaxon
IIPU COXPAaHEHUU BCEX JOCTOMHCTB HMOHHOW XpoMaTorpauu IO3BOJIIET OIpPENEIATH
HJIMI ¢ muarManbHO omnpeaensiemoii konnentparmeir 0,05 mkr/im. Meraromiee BIUsHIE

KaTHOHOB I CJIIOYHBIX MCTAJJIOB HE Ha6JHO,Z[aeTC$I BIUIOTH 1O KOHIOCHTPALIUU NOHOB 1 MM.

27



JUODOEPEHIIUAJIBHBIE KATAJIMTUYECKUE METO/bI
B AHAJIM3E CMECEN UPUIUAA(IV) U POIUA(IIN)
Kanycrtuna E.B.

Capamosckuii 20cy0apcmeenHblll yHugepcumem

[IpucyTcTBHE COETUMHEHWI IUIATUHOBBIX METAIJIOB KaK B MPHUPOJHBIX, TaK H
MPOMBIIUICHHBIX O0BEKTaX B MHUKPOKOJIMYECTBAX MPEABSBISET BBHICOKHE TpeOOBaHUS K
METOJIaM, UCIIOJIb3YEeMbIM ISl UX aHanu3a. [ pemenus 3Toi mpoOaeMbl TPUBIECKAIOTCS
caMble  Pa3NMYHBIC HMHCTPYMEHTAIBHBIE METOABI  (DIIEKTPOXUMUYECKUE, SICPHO-
(u3nyeckue, pa3InvHbIC BUBI CICKTPOMETpHHN). B ToXe BpeMs, onpeieieHHOe BHUMaHHUE
uccienoBareyeil NpuUBieKaeT KaTaJUMETpHUs, COYETAIOIIasi BHICOKYI0 UyBCTBUTEIbHOCTD,
BO3MOXXHOCTh HCIOJIb30BAaHUS IIUPOKOTO KPyra XUMHUYECKHX pPEaKIUi, SKCIPECCHOCTh C
IPOCTOTOM ammapaTypHoOro odopmieHus mnpouecca. IlpumeHeHne KataauMeTpuu B psijie
CllydaeB TIO3BOJIIET OMNpENENsATh ONHM3KHME IO COCTaBy COCOUHEHHsT 0e3 ux
MPEBAPUTENLHOTO pa3/IeleHus], 32 CYET pa3Iyurs B CKOPOCTH B3aUMOAEUCTBUSA C OJTHUM U
TEM K€ WHIUKATOPHBIM BEIIECTBOM. 3HAYHUTENbHBIC YCIEXHW, JAOCTUTHYTBHIE TpHU
UCITIOJIb30BaHUM HWHIWKATOPHBIX PEAKUUH OKHUCICHHS apOMAaTUYECKUX aMHHOB JUIS
uHauBHayaneHoro onpenencuus upuaus (1V), pomus (1) u pyrenus (V1) menaror ux
NEPCIEeKTUBHBIMU U TIpH AuddepeHnanibHOM ONpeAesieHUd IUIATUHOBBIX METAJJIOB
penKol Tpynmbl B CIOXKHBIX CMecsix 0Oe3 MpeaBapuTENbHOTO paszeneHus. B kauecTBe
MH/IMKaTOPHBIX PEAareHTOB HCIIOJIb30BaHbI CYyJb()O3aMelICHHbIE apOMAaTUYeCKUE AMUHBI
mudennnamut, N-metunaudeHnIaMus 1 TprueHIIaMIH.

W3ydyeHbl KMHETHYECKHE 3aKOHOMEPHOCTHU PpEeaKUUi KaTaJIUTHUYECKOrO OKHCICHHS
apUJIAMUHOB; OMNPEJEICHbl KOHCTAHThl CKOPOCTH M SHEPTUU AaKTHBAIMH IPOILIECCOB.
VYCTaHOBIIEHO BIIMSHHUE MPUPOJAbI MHIUKATOPHOTO BEIIECTBA HA BEIMYMHBI KOHCTAHT
CKOpOCTEM HWHIMKATOPHBIX peakuuid W ux cooTHomeHus. [IpoBeneHa oueHka
curepreruueckoro spdexra wpuaus (IV) u pomus (I11) Ha cropocTh Kaxkmo u3
WHAUKATOPHBIX peakuuil. OTMEUeHO, YTO OTKJIOHEHHE TOTJIOMICHHUS OT aJAUTUBHOCTH B
KAHETHMYECKHUX CHCTEMaX, BBI3BAHHOE CHHEPreTMYECKUMH J(PQPEeKTaMu MEeTalIoB-
KaTaJln3aTOPOB, MOXKET OBITh  KOMIIGHCHPOBAaHO  BBEIECHHUEM  MPEIBAPUTEIHLHO
pacCUMTaHHBIX CHHEPreTH4eckux Ko3(p@uureHton. [jis 0JHOBPEMEHHOTO OMpeiesieHuUs
KOHIICHTpAlluii KOMIIOHEHTOB CMECH WCIIOJIb30BaHbl METOJ OJHONH TOYKH H METOJ

IMPOMOPIHUOHAIIBHBIX ypaBHeHI/Iﬁ 1o CrCraJIbHO CO3JJaHHBIM IIPpOTpaMMaM.
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O PACIHIPEAEJEHUN UOHOB METAJIJIOB U3 ®TOPUJHO-XJIOPUIHBIX
PACTBOPOB B XJIOPO®OPM ITPOU3BO/IHBIMU IMHUPA30OJIOHA
Kucmmaa A.B., [lerres M. 1.

Tlepmckuii cocyoapcmeennulii yHuUgepcumem

Dkcrpakius U3 GTOPUAHBIX Cpel Halula MPUMEHEHHE B MPOMBIIUICHHOCTH TOJBKO
UIE HUOOWs W TaHTana. VIMEHHO BO (PTOPUAHBIX cHCTeMax oOecreunBacTcs Hauboliee
CCIIEKTUBHOE OTICJICHHEe HUOOMS M TaHTajda OT COMyTCTBYIOIIMX 3JIeMEHTOB. [lokaszaHo,
4TO CcHUCTeMbl, coaepxamue HF, Moryt ObITh NpUMEHEHBI s TOCIEIOBATEIBHOTO
BBIJICJICHUS M pa3/IeJICHUs HE TOJILKO HHOOMS U TaHTana, Ho Takke Ga, T, Fe (I11), Zr (1V),
Mo u W.

Hccnenosano pacnpenenenre HF B mpucyrctBuu auantunupuamerana (JJAM) u
ero ankwibHbIX romosioroB B CHCIs. Iloka3aHno, 4yTo B opraHumyeckoil ¢ase MmpoucXoauT
obpasoanue acconmaroB (R- HF--HF-HF). B mnpucyrcreun HCl »skcrpakims
(TOPOBOIOPOAHON KHCIOTHI pe3Ko ymeHbinaetrcs mansa JJAM, HO ocTaeTcss MpaKTHYECKH
NOCTOSIHHOW B ciydyae auantunupwirentana (JAT) (AT : HF=1-1,2 — 1). Ilpu stom
skctpakuusi HCl JJAM 3HauuTenbHO MOBBIMLIACTCS. JTH JaHHBIE OOYCIOBHJIH BBIOOD
pearenta st u3BneueHus Nb u Ta. dropuansie kommiekcbl cocraBa (JIATH)[MeFs]
sKcTparupytorcss u3 cmecd 2 mous/n HF u 5 moms/nm HySO4 wmam 10 momas/n HCI.
Wzsneuyenne cocrabnser 98-99,5 %. 3aTeM HMOHBI METAIIOB Pa3EsAIOTCS PEeIKCTPAKIIUEH
0,5 M pactBopom HF. TIpu 3TOM KOMIUIEKC TaHTajga OCTAETCS B IKCTPAKTE, a KOMIUIEKC
HUOOUWSI pa3pymiaeTcss W TEepeXOoquT B BOMHYIO (asy. UumcroTa MONyYeHHBIX OKCHIIOB
nocturaer 99,5 %.

N3zyueno pasmenenne Nb um Ta u3 cmemranneix HF-HSO4 cpen ¢ momornbio
okraHona. [Ipu konuentpammsx 0,3 mons/m HF u 4 monws/n HySOs xoddduimeHTs
pacnpeneneHnst HHoOWs U TaHTajla paBHBI COOTBETCTBEHHO 1 u 252.

[Tokazano, uro Ga, Tl, Fe (Il) ve usBnekarorcs JJAM wu3 pacrsopos HF. Ho B
NPUCYTCTBUH  XJIOPOBOJOPOJHOM  KUCIOTHI JIAM  3KcTparupyer uX XJIOPUIHBIC
arumokomiuiekcebl coctaBa (JJAM:-H)[MeCls]. CoctaB KOMIUIEKCOB H3yuYeH METOJaMH
U30MOJISIPHBIX CEePHH, OMIIOTapu(MUICCKON 3aBHCUMOCTH W aHAJIM30M DKCTPAKTOB Ha BCE
KOMITOHEHTHI. DTOPOBOMOPOIHAS KHCIOTA BBICTYINIAET B KAa4eCTBE BBHICAJIHMBATEINS, IPH
9TOM KOHIICHTPAIHSI XJIOPOBOIOPOTHON KUCIIOTHI B YCIOBUSIX MAaKCUMAJIbHOTO U3BJICUCHHS

YMCHBIIACTCA 1O CPAaBHCHUIO C YUCTBIMU XJIOBOAOPOAHBIMU PAaCTBOPaAMMU.
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CUHTE3 HOBBIX BUC(A3A-18-KPAYH-6)COAEPKALIUX
BUCCTHUPUJIOBBIX KPACUTEJIEH U NX KOMILJIEKCOOBPA3OBAHHUE
C COJISIMA AMMOHMA
Konnpartiok /I.B., JIo6osa H.A., Benepuuxos A.U., I'pomos C.I1.

Lenmp gpomoxumuu PAH, e-mail: kondratuk@photonics.ru
Kongencanueit Y-TIUKOJIMHA C 4’-hopmundenunasa-18-kpayH-6-apupom
CHHTE3MPOBaH KpayHCoJepXaluil 4-cTupunnupuanH 1, KBaTepHU3aIMel KOTOpOTro
6rc(OpoMMeTHIT)OEH30JIaMH TTOJIYYCHBI HOBBIC OMCCTHPUIIOBBIE KPACUTEIN MTUPUIHHOBOTO
psana 2a,b, comepxamme nBa ¢parmeHta asa-18-kpayn-6-adupa. CrextpanbHble U
KOMIUIEKCOOOpa3yIomue CBOMCTBA 3TUX XPOMOMOHO(OPOB IO  OTHOWICHHIO K

aMMOHHIHBIM COSIMHEHUSIM OBbLTH McclieoBanbl MeTogamu Y D u SIMP ciekTpockomnuu.
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Y CTaHOBIIEHO, YTO B allETOHUTPUIIbHBIX PACTBOPAX TOMOIUTOIHbBIC PeenTophl 2a,b
obpasyror Komruiekcsl coctaBa 1:1 ¢ mono- (EtNHs") m muaMMoHHMIHBIME cONAME
NH;'RNH3® (R: (CHo)n, n = 2-10, 12; mema- WM napa-KCWanmn) B pe3ylbTaTe
00pa3oBaHus BOJOPOAHBIX cBsaseil rpymmamu NH3" ¢ ¢dparmenramu a3a-18-kpayn-6-
s¢upa. Haiineno, yto KomruiekcooOpa3oBaHHE NPUBOAUT K THIICOXPOMHOMY CABUTY
MaKCHUMyMa JJIMHHOBOJIHOBOTO TIOTJIOIICHUS W CJIa0OMOJIBHOMY CMEIIEHUIO CUTHAJIOB
npoToHoB B crnektpe [IMP. B cinydyae AMaMMOHMITHBIX COECIMHEHUW MPEaIojaracTcs
UCCIIeI0BaTh BO3MOXKHOCTh OOpa30BaHUS UMM M KpacuTeassMu 2a,b kommiaekco 1: 1,
UMEIOITNX TICEBOLUUKINYECKOE CTPOCHUE.

Pabora BeinoHeHa npu noazepkke rpantoB PODU u Poccuiickoii akaieMuun HayK.

30



O®OPMA3AHCOJAEPKAIIIUME COPBEHTHI
JJIsd U3BJIEYEHUSA U ONPEJAEJIEHUSI MOHOB Co(ll)

Kyznenosa E.I'., [TonoBuukosa E.C., 'nazynosa E.A, Mensnuk T.A., IlepBosa N.T'.

Ypanvckuti cocyoapcmeenuslii iecomexHuieckuil yHugepcumem

Jns u3BieueHuss U ONpeAeNieHUs] TSHKENbIX METaJIOB B O00BEKTaX OKpY’Karollei
Cpelbl aKTyaJbHO HCIIOJIb30BAaHHE KOMIUIEKCOOOpA3yIomUX COpOCHTOB, BBICOKAS
3QPEKTUBHOCTP W  CEJIEKTHBHOCTb  KOTOPBIX  OIpPEIENSETCS  XeNaTHPYIOIUMH
(GYHKIIMOHATBHO-aHAIUTUYECKUMHU  TPYIIaMH, 3aKpelyieHHBIMH Ha  TBepJaoda3zHOM
Hocutene. Panee [1, 2] HaMu HpeIOKEH psiil KOMILIEKCOOOPa3yIOIIMX COPOCHTOB ¢
UMMOOUITM30BaHHBIMU O€H3a30WII- U TUPUMUTUHU(POPMA3aHOBBIMU TPYTIITUPOBKAMU TS
U30MpATETbHOTO  M3BJICYCHHS W TOCJIEOYIOMETO  CHEKTPOCKOMUYECKOTO WM
pentreHoduyopectentaoro onpeneneaus uonos Cu(ll), Ni(ll), zZn(1l), Cd(ll) Pb(ll). B
JAHHOHM paboTe KOBAJEHTHBIM M HEKOBAJCHTHBIM 3aKpeIUICHHEM TeTapui(opMazaHOBBIX
TPYNIUPOBOK HAa BOJOKHHUCThIE MaTepualbl, HamojdHeHHble annoHuTamu AH-20, AH-31,
AB-17, cuHTe3MpOBaHBI COPOEHTHI, OOJIAZAIOIINE MOBBIIIEHHBIM CPOJCTBOM IO
otHorreHuto kK  wonam  Co(I). Ormeyeno, dro  COpOIMOHHAs  AKTUBHOCTH
MOJU(HUIIMPOBAHHBIX BOJIOKOH 3aBHCHT OT TIPUPOJLI TBEPIOW MATPHIIBI, CTPYKTYpPHI
dbopMazaHoBOM  (YHKIIMOHATHHO-AaHATUTUYECKOW TPYNIHUPOBKH, YCIOBUH  COpPOIHMH.
KoHTpacTHBIE 1LBETOBBIE TMEPEXOJbl OKPACKH JAUMETHIMTUPUMUANHWI(DOPMA3aHOB B
pacTBOpe OT MCXOMHOM KEITON 0 SIPKO 3eNIEHOM MPH KOMILJIEKCOOOpa30BaHUU C MOHAMU
Co(ll) (AL = 145-230 uMm) co03mal0T BO3MOXKHOCTh HCIOJB30BaHUS (HOpMa3aHOBBIX
JUTAHJOB  JJIl  BU3YAJIbHOTO  OMpeAeNieHust  aneMeHTa. [IpemiokeH  MmoAXon
NPEIBApUTENFHOTO HW3BJICUYEHUS MeTajllla Ha JUCKaX BOJIOKHUCTBIX MAaTepHAalOB,
HAIlOJIHEHHBIX KoMIuiekcooOpasyromum copoerrom I[TOJIMOPI'C-34 unum KaTHOHUTOM
KVY-2, ¢ mocnenyromeii ux obpaboTkoii pactBopom l-apumi-3-uzonponui-5-(6-metun-4-
0KC0-3,4-TUruaponupuMuInHII-2)hopMazanoB. OTMEUEHO MOBBIIIIEHHE KOHTPACTHOCTH U
N30MPaTETLHOCTH IBETHON PEaKIIMU MCCIIETYyEMBIX TUPUMHIMHII(POPMA3aHOB Ha TBEPIOH
¢aze Mo cpaBHEHUIO C PAaCTBOPOM, UTO MOXKET OBITh YCIEIIHO UCIIOIB30BAHO AJIsi CO3aHUS

3¢ PEeKTUBHBIX CPEICTB IKCIPEcCHOro TecTrupoBanus noHoB Co(ll).

1. Ieproa WU.T'"., Jlunynosa I'.H., Menbuuk T.A., u ap. // XKIIX. 2003. T. 76. Bsim.
7. C. 1088-1091.

2. JlunynoB W.H., Menpauk T.A., IlepsoBa W.I. u nap. // CopbunonHble U
xpomatorpapuueckue npoueccel. 2003. T. 3. Bein. 3. C. 292-298.

Pabota BemonHeHa npu GpuHAHCOBOI moanepxke rpanta POOU Ne05-03-32023.
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COPBIMOHHO-®OTOMETPUYECKOE ONPEJAEJEHUE AHUJIINHA U
1-HA®TUJIIAMUHA C NIPUMEHEHUEM INEHOIIOJINYPETAHOB
Ky3bpmuna E.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

AnnnvH U 1-HaQTUIAaMUH OTHOCAT K BEIIECTBAM, BBI3BIBAIOIIMM 3arps3HEHHE
OKpYyXaromie cpeapl U 00JalalonuX TOKCHUYECKUM ACMCTBHEM Ha KHBbIE OPTaHU3MBI.
HcTouyHnkaMu MX MOCTYIUICHUs B aTMOc(hepy U MPUPOIHBIC BOJBI SBIAIOTCS: HapyILICHUE
TEXHOJIOTMYECKUX MPOILIECCOB XMMHUYECKUX IMPOU3BOJACTB, CTOUYHBIC BOJBI MPEIIPUITHH,
MeTa0OoJIM3M TMECTHLUAOB, BEIOpOCH aBTOTpaHcmopra. CopepkaHue ux B atMocdepe H
pa3IMYHBIX ~ BHJAX  BOJ: MPUPOIHOM, IMUTHLEBOH, BOJIOITPOBOJAHOM, CTpOTO
pernamentupoBano. [loaToMy, ompeneneHue CJIENAOBBIX KOMUYECTB aHWiIMHA #u 1-
HapTwiamuaa Ha ypoBHe [IJIK mocTymHBIM, OKCIPECCHBIM METOJIOM  SIBISIETCS
aKTyaJIbHOM 3a/1aueid.

Haubonee nepcrneKTHUBHBIM MPECTABISAETCS COPOLIMOHHOE KOHIICHTPUPOBAHUE Ha
pa3IMuYHBIX MMOJUMEPHBIX copOeHTax. [IpenBapurensHoe nepeBeeHIe dTUX COSTMHEHUI B
a30IIPOU3BOJIHBIE CYILLIECTBEHHO MOBBILIAET 3P PEKTUBHOCTD COpOLIMOHHOTO
KOHIIEHTpUpOBaHus. B kadecTBe COpPOEHTOB Uil KOHLIEHTPUPOBAHUS a30IPOU3BOJHBIX
aHwIrHa U 1-HadTHIaMKUHA W3 paCTBOPOB MCIIOJIB30BAIKCH TIeHomomnypetanbl (ITITY).

OxkparnieHHble MPOU3BOJAHBIE aHMIWHA W l-HaTUIaMUHA TONydYadd MO PEAKIHH
A30COYETaHMsI ¢ KATHOHOM 4-HUTPO(DEHUIAMA30HUS. Y CTAHOBJICHBI ONITUMAJIHHBIC YCIIOBHS
o0pa3oBaHMsl OKpAIEHHbIX a30MpOM3BOJHBIX B 3aBUcHUMOCTH OT pH peaxnun
a30COYETaHMs, KOHILEHTpaluu pearenta u npucytcreus KITAB.

Wzyyena copbumsi anmnuHa U l-HadTunamuHa, a TakKe MX a30MPOU3BOJIHBIX Ha
[ITY. VYcraHOBIEHO BIUSHUE HA COPOIMIO MX a30IPOM3BOJHBIX BPEMEHU KOHTaKTa (a3,
KOHIICHTpAllUl KaTHOHA 4-HUTPOPEHWIIUA30HMs, KHUCIOTHOCTH pPAacTBOpa, CTPOCHUS
nosmMmepnoro  3BeHa  IIITY, mpucyrctBus B kadectBe KIIAB  Opommma
neruirpumerniammonus (LITMA).

Nzyueno Bnusiaue LITMA Ha crektpbl morjomeHus u auddys3Horo orpaxkeHus
a30IPOM3BOIHBIX aHWIMHA U 1-HadTUIaMuUHA.

[TpaBUIBEHOCTE pa3pabOTaHHBIX METOIUK OMpEJeICHUs aHWIMHA U 1-HadTuiaMuHa
MIPOBEPEHA METOJIOM «BBEJICHO-HANACHO» MPHU aHAJIN3€ MUHEPAIBbHOM, BOAOIPOBOJAHON U

pEYHOM BO/I.
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XEMUJIIOMAHECHEHIIMS B PEAKIIUM OKHCJIEHUS T'AJIJIOBOH
KHACJIOTHI B BOJHO-IIEJOYHOI CPEJE
Jle6enkosa O.C., Kanubononkas JI.B., Hlennpux A.H.

Jloneykuii HayUOHATBLHYBIU YHUBEPCUMEM

@deHOoIbHbIE COETUHEHUSI CUHTE3UPYIOTCS. B KUBOM KJIETKE M BBIMOJIHSAIOT (PYHKIIMH
MEPEHOCUYHUKOB DJIEKTPOHOB B JIBIXAaTEIBHOMW IIETH, YYacTBYIOT B mporiecce (OTOCHHTE3a,
UCTIONB3YIOTCSl B KAYECTBE KOMIIOHEHTOB CUCTEMbl aHTHOKCHIAHTHOM 3alIUTHl OpraHu3Ma.
PactutenbHble peHONBI MOTYT BBICTYNATh SK30T€HHBIMUA aHTHOKCHUIAHTAMH, B YaCTHOCTH,
0OJIBIIIOE KOJHMYECTBO TOTH(PEHOIBHBIX COCIUHEHUH OOECIeunBacT aHTUOKCHUIAAHTHOE
neiicteue yas. B mporecce B3aMMOJCHCTBUS C aKTHBHBIMH (OpMaMu KHCIOPOJa
(eHONBHBIC COCTUHCHHS MPETEPICBAIOT OKHUCIUTEIBLHBIC MPEBPAICHHS, pacIIuppOBKe
MEXaHHU3Ma KOTOPBIX MOKET MOMOYb aHAlIW3 JaHHBIX KHHETHYECKOTO HCCIIEIOBAHMUS
MOJICTTbHBIX CHCTEM.

N3yueHa KUHETHKA peakuuu okucieHus ramioBoi kuciaotel (I'K) kucmopomom
BO3Iyxa B KapOOHATHOW Oy(epHOi cucteme xeMumioMUHeceHTHBIM MeTozoM (T=303K,
pH=9.2). VcranoBneno, uro mnpu okucieHud ['K HabmomaeTcs HWHTECHCHBHAS
xemuaromuHectieHnus (XJI) ¢ AByMs MakCHMyMaMH, HaJHude KOTOPBIX MOXKET OBITh
CBSI3aHO C LIUKJIOM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C Y4acTHEeM OKHCICHHOMN
(xuHOHHO¥) M BoccTaHoBIeHHOH ((eHonapHOMN) hopm I'K. MccnenoBana 3aBUCUMOCTD |max
ot pH cpensl. YcraHoBieHO, 4TO ¢ yBenuueHueM pH cpenbl MpoMCXOIUT YMEHBIICHHE
nepBoro Mmakcumyma XJI u yBenuueHue BToporo, Ha XJI-kpuBbIX HaOII01a€TCS MOSBICHHUE
Pa3MBITOTO TPETHET0 MAaKCUMYyMa.

AHTHOKCHUTaHTHA, AHTUMYTarcHHas, aHTHKAHIICPOTCHHA,
MPOTUBOBOCTIATTUTENbHAS AKTUBHOCTh PA3IMYHBIX BHIOB YaeB CBS3BIBACTCS C HATHMYUEM B
UX cocTaBe OOJIBIIOTO0 KOJMYeCTBAa MOMU(EHONBHBIX coenuHeHui. MccnemoBaHo
OKHCJICHHE BOJHBIX SKCTPAKTOB PAa3IUYHBIX COPTOB uas (3eneHbie: "JlasypHast pocchins' -
Kwurait, "Uenton" -Kurait, yepnsie: "Axbap ronn'" -lleinon, "Conneunas nonuna" -Kuraii,
"Axman earl gray" -Kuraii, "Darjeeling” -Anrmus, xentbiii “Tymansl Xyanr Ilans” -
Kuraii, xpacubiii "®opmoza oosnonr” -TaiiBanb, TpaBsHou "Mard" -Ilaparsaii)
XEeMHUJIFOMUHECLIEHTHBIM MeTofoM. OOHapyskeHo, uTo HauOonee uHTeHCHBHas XJI B
3€NICHBIX W JKENTBHIX Yasx, a B UYEPHBIX M KPAaCHBIX WHTCHCHBHOCTh XJI-cBeueHUs
CHIDKAeTCd W  ONpeAeNseTcs COpTOM W KadecTBOM 4Yas. Takum  o0Opasowm,
XEMITFOMHHECIICHTHBIA METOJ] MOKET OBITh HCIIOJIb30BAH JJIsi OICHKM KadecTBa 4as U

OIIPCACIICHUA KOJINYCCTBA (I)GHOJ'ILHBIX COCJIMHHUECHH.
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BO3BYKJIEHUE PEHTTEHOBCKOM ®JYOPECIHEHIIMA TOPMO3HBIM
N3ITYYEHUEM: PACYET MAPAMETPOB BUPTYAJIBHOI'O NCTOYHUKA
Momnoraposa O.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Jns onucaHus BO30YXACHHUS PEHTTEHOBCKOM  (IyOpECHEHIIMH TOPMO3HBIM
U3Ty4YeHUEM TpPaJWLIUOHHO HCIOJIB3YIOT MOHOXpomaruueckoe mpubmmkenue. [Ipu
pacuere AaMIUIUTY[Abl CHEKTPAJIbHOM JIMHUM BMECTO HENPEPHIBHOTO  BOJHOBOIO
pacnpeneneHnuss MHTEHCUBHOCTH IEPBUYHOIO PEHTIEHOBCKOIO M3JIYYEHHS HCIOJIb3YIOT
JENIbTa-paclpeieiCHUe BHUPTYAJbHOTO HWCTOYHMKA. B 3TOM ciydae BHpPTyaabHBIN
WMCTOYHHMK XapaKTEpHU3yIOT TOJIBKO JIByMsl MapaMeTpaMd — JUIMHOM BOJHBI U
MHTEHCUBHOCTBIO M3NTyueHus. Takol MOAXoJ MO3BOJSET KapAWHAIbHO CHU3UTH O0BEM
HEOOXOJUMBIX BBIYMCICHUN MpU NPOBEICHUM KaK KoiuuecTBeHHoro P®A Meronom
BHEIITHETO CTaHAAapTa C y4eToM MaTpuuHbIX 3(ddekroB, Tak m Oe3dTtanoHHoro POA
METOAOM (QYHAAMEHTAIBHBIX TAPAMETPOB.

B mHacrosmieit  paboTe  paccMOTpeHbl  pa3iUyHbIe  TEOPETHYECKUE |
9KCIIEPUMEHTAIBHBIE CITOCOOBI onpeencHus «3ddexruBHoi» [1, 2], «akBuBameHTHOW» [3]
U «IKBUBAJICHTHOW aHAJIMTHUECKOW» [4] MIMHBI BOJHBI MOJMXPOMATHYECKOTO CIEKTpa
BO30YKIIEHHSI PEHTTeHOBCKOH (prmyopecriennnu. [lepedncieHHbie TOAXO0IbI COMOCTABICHBI
MEXIy CO00H 1Mo (PU3MYECKOMY CMBICIY TIOJy4aeMbIX 3HAUYE€HUH, YHHUBEPCAJIbHOCTH
anropuT™Ma (TOHKOIUICHOYHBIE W TOJICTBIE 00pa3libl), MOTPEITHOCTH PE3yJIbTATOB aHAJIH3a,
CJIOKHOCTH aJITOPUTMA M BO3MOKHOCTH MOJYYEHHSI AHAJTUTHUYECKOTO BBIPAXKEHUS AJIA
pacuera mapaMeTpoB  BHUPTYyaJIbHOTO HCTOYHUKA  BO30YXKIACHHUS  PEHTIC€HOBCKOU
bayopecueniuu. OOCyKIeHbl MPOOJIEMbl HUCIOJIb30BAaHUS  KJIACCHUYECKHX METOIHK
OIpesieNieHus] B CiIy4yae MPHUCYTCTBUS MEIIAIOUIMX 3JeMEHTOB B oOpasue. IlokazaHo, uTo
IpU COJCPKAHUU OIPENENIIEMOro 3JIeMEHTa B TOJICTOM oOpasue MeHee 1 macc. % s
pacuera MOXKHO MPUMEHATh TeOpeTHdecKoe 3HaueHue A(P(GEKTUBHON AIUHBI BOJHBI IS
TOHKOTO W3JTyuyaTelis, HEe 3aBUCAIIee OT KOHIEHTpaluu aHanuta. B paboTe mpeaioxeHbl
HOBBIE€ aHAJIUTUYECKUE BBIPAXKEHUS Uil pacyeTa 3(PPeKTUBHOM IIMHBI BOJIHBI aHAIUTA B
TOHKOIUIGHOYHOM 00pasiie W «IKBUBAJICHTHOH aHAJIMTHYECKOW» JUIMHBI  BOJHBI,

TPAJULMOHHO ONPEAETIIEMON SIMIUPUYECKHU.

1. JToceB H.®. KonuvecTBeHHBIN peHTI€HOCTIEKTPATbHBINA (PIIyOpPECIICHTHBIN aHaIu3.
M.: Hayxka, 1969. 336 c.

2. Adonun B.I1., I'yanueBa T.H. u ap. // 3aBox. na6. 1976. T. 42. Ne6. C. 670-674.

3. IMTaBnuuckuii I'.B., Kuros B.W. // 3aBox. na6. 1982. T. 48. Ne4. C. 21-25.
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MNbE3OKBAPIIEBbIA UMMYHOCEHCOP i1 OIPEJEJEHUA
XJIOPAIETAHUJINJIHBIX TEPBUIIUI0OB
Haprosa 10.B.
Jluneyxuii 2ocyoapcmeer bl MeXHU4eCKUull YHusepcumem

Jns ompeneneHus CIEAOBBIX KOHIEHTPALUN XJIOpALETAaHWIUIHBIX TepOUIINIOB
(aeroxmop u amaxsop, I1JIK B moBepxHOCTHBIX W muTheBbIX Bomax 2,0 u 0,1 Hr/mu,
COOTBETCTBEHHO) MPEJIOKEH MAaCCOYYBCTBUTEIBHBIN MbE30KBAPLEBBIA UMMYHOCEHCOD,
BKJIIOYAIOLIUI TpaHCABIOCEp U OMOPELENITOPHOE MOKPHITHE HA OCHOBE TalTeH-O0eIKOBOTO
xoubtorata (AMPA-BSA, Ala-MPA-OVA, C4-OVA). B xadectBe TpaHCIbrOCEpa
WCITOJIB30BaH MhE30KBapPIEBhIM pe3oHaTop AT-cpe3a ¢ cOOCTBEHHOM YacTOTON KOJIeOaHUA
10 MI'1; ¢ cepeOpsTHBIMU WITH 30JI0THIMH JIEKTPOIAMH.

AHAIMTHYECKUI CHTHAJl CEHCOpa TP OIpPEIeNICHUH TepONIUI0B PETUCTPUPOBAIU
OTHOCHUTEJILHO CEHCOpa CPaBHEHMsI C IMOKPBHITUEM Ha OCHOBE OelKa, YTO IO3BOJIHIIO
UCKITIOYUTD BIIMSIHUC HecTenu(pUIecKux B3aUMOJICHCTBUI u HOBBICUTH
HAJIe)KHOCThH OTIPE/ICITICHUS.

Jns ompeneneHuss repOULMIOB HAa TMOBEPXHOCTh CEHCOpPA HAHOCWIM 5 MK
MpeBapUTENHLHO MOATOTOBIEHHOW MPOoOKI, coaepxkamieit dhocdarHbiii OydhepHbIid pacTBOp
(pH=7,2), aHanmuT ¥ YCTAaHOBJICHHOE 3apaHee KOJMYECTBO AaHTHTE] K HEMy, |
BBIICP)KUBAIM B TEYCHHE (PUKCUPOBAHHOTO BPEMEHHM [0 3aBEPIICHUS PEaKIUu
00pa3oBaHUs reTEpPOreHHOTO HMMYyHOKOMILIeKca. [locie mpoMbiBanus ceHcopa OydhepHbIM
pacTBOPOM U BBICYIIMBAaHUS Ha BO3AyXEe H3MEpSIM aHAIMTUYECKUH CHUTHAN, OOpaTHO
NPONOPLUOHATBHBIN COJIEPKAHUIO ONPENEIIEMOro coequHeHus B mpobe. Ilocie kaxmoro
U3MEPEHUS pereHepUPOBAIH OMOPELENTOPHOE MMOKPHITHE, HAHOCS Ha €T0 MOBEPXHOCTH IS
pa3pyuieHus ummyHokomiuiekca 5 Mkia 0,05 M pactBopa KCNS, uro obecneunBano
NpOBEICHUE H3MEpEeHUl 0e3 CHMKEHHs YYBCTBUTEIBHOCTH ceHcopa cBbime 30 pas.
[penen obHapysxeHust repounuaos - 0,05 ur/mi.

OnTuMHU3MpOBaHa TMPOAOJDKUTENBHOCTh OTHAEIBHBIX CTaAMi aHanmuza. V3yueHsl
pa3uyHbIe COCOOBI UMMOOMIIN3ALIMU KOHBIOTATOB Ha TIOBEPXHOCTH CEHCOPa U MOKa3aHo,
YTO HanmOojiee MPOYHOE MOKPHITHE MOJYYEHO IyTeM KOBaJEHTHOH HMMMOOWIIM3AIUU C
MOMOIIIBIO TTTyTapOBOTO aNbJICTH/Ia HA CHIIAHU3UPOBAHHOMN MTOBEPXHOCTH PE30HATOPA.

Jnis cHKeHMs Tpenena OOHapy)KEHHsS aleToxXJopa W alaxjiopa IMPEeIoKEHO
MIPOBOJIUTH MIpeIBApUTENILHOE KOHIICHTPUPOBaHUE repOoMIHIOB crocobom
MHUKPOIKCTPAKIUK, Tpeesl OOHApyKeHUs TOKCHKAHTOB cHibkaercs jgo 0,006 wr/mi.

CeHcop anmpoOUpoBaH MpU aHAIH3E 00PA3IIOB MTOYBHI, MOJIOKA U SIOJIOYHOTO COKA.
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AHUOHOOBMEHHBIE CBOMICTBA OBPAIIIEHHO-®A30BbIX COPBEHTOB,
JUHAMHNYECKHN MO/JUP®UIIUPOBAHHBIX
N-AOAELNUJI-N,N- IUMETHJIAMMOHHNO AJIKAHOATAMUAX
Hecrepenko E.I1.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

B mocnennee BpeMsi IIBUTTEPHOHHAs MOHHAs XpoMaTtorpadusi NMpUBJICKaeT 0coboe
BHUMaHHUE OJyiarofapsi HEOOBIYHON  CENICKTUBHOCTH  IIBUTTEPHOHHBIX  COPOCHTOB.
OCOOEHHOCTBIO METO/a SIBJIAETCS HCIOJb30BaHHME OOpalieHHbIX (a3, TUHAMUYECKH
MOIU(DUIIMPOBAHHBIX IBUTTEPHOHHBIME [TAB, B KOTOPBIX MOJIOKHUTEIHHO U OTPUIIATEIIEHO
3apsHKCHHBIE (PYHKITMOHATIBHBIC TPYIIITBI PACIIONIOKEHBI B OJIM30CTH JPYT OT JIpyTra.

Jlns uccnenosanus Obiiv BbIOpanbl qBa ITAB kapOokcuberanroBoro tuma - (N-
nonennia-N,N-TumMeTuiIaMMOHHO ) yHIEeKaHOAT (JIMAY) u (N-momermn-N,N-
nuMeTriaaMMonuo)oytupat (JIMAB), B KOTOpBIX MOJOXHUTEIFHO W OTPUIATEIBHO
3apsOKCHHBIC TPYIITBI pa3zeiieHbl MOJUMETHICHOBOM Ienbio. J[Ba oOpaineHHO-(a30BBIX
copbenra (Gemini Cig u Chromolith RP18) 6buti tuHaMuvecku MOAUMUIIMPOBAHBI STUMU
[TAB m1st u3yueHust M CpaBHEHUS! CBOMCTB MOJIyY€HHBIX HOHOOOMEHHUKOB JTyIIIe.

B pabote ObuTH mOSTyUYeHBI 3aBUCUMOCTH yaepkuBanus annoHoB (NO3', Br', I', BrOs
, 103", SCN’, NO7") ot koHueHTpanuu U pH 3110€HTa Ha MPUTOTOBJICHHBIX JHHAMHUYCCKU
MOIU(HUIIMPOBAHHBIX copOeHTax. [lokazano, uro pH oamoeHTa OKa3bIBaeT 3aMETHOE
BIUSHHUE HAa YICP)KUBAHUE aHHMOHOB M3-3a JUCCOIUAINH MOBEPXHOCTHBIX KapOOKCHUIHHBIX
rpynn W W3MEHEHUWs 3apsia TOBEPXHOCTH. JlanpHelee W3y4YeHHE MEXaHW3Ma
yJACep)KHBaHKMSI OCHOBBIBAJIOCH Ha HCCJICIOBAHUM BIIMSHUS 3apsja KaTHOHA JJIFOCHTAa Ha
yIEp)KUBAaHKE aHUOHOB. B KayecTBe HJIFOCHTOB HCIOJB30BAIM PACTBOPHI XJIOPHIOB H
MEPXJIOPATOB HATPHSI, MarHUS U epus. Y AepKUBaHIE aHHOHOB BO3PACTAJIO MPH MEPEXoIe
or Na' « I\/Ig2+ u Ce*. [TosrydeHHBIE JAHHBIA KOPPEIHUPYIOT C MEXaHH3MOM,
npetokeHHpIM - Kyk i cynb(hoHupoBaHHBIX 1BHUTTepHOHHBIX [IAB [1], koTopas
npejroiaraeT, uTo pa3/IeJICHHE AaHUOHOB TIPOMCXOJWT 3a CYET XAOTPOIHBIX
B3aMMOJICHCTBHI C YETBEPTUYHBIM aMMOHHEM, JKPAHHPOBAHHBIM BHEIIHHUMH CIaObIMU

KapOOKCHIIbHBIMU TPYIITIAMH.

1. H.A.Cook, W.Hu, J.S.Fritz, P.R.Haddad A Mechanism of Separation in
Electrostatic lon Chromatography // Anal.Chem.v.73.p3022-3027
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INPUMEHEHUE AJIKAHOB HOPMAJIBHOI'O CTPOEHUSA OJ
XUMHUYECKOH MAPKHPOBKH ABTOMOBWJIbHBIX BEH3WHOB
Hexopomes C.B.

HUncmumym xumuu negpmu Cubupckoeo omoenenusi Poccutickou Axkademuu nayx, Tomck

B o0macti KpUMHHAIMCTHYECKOTO HCCIICIOBAHMS aBTOMOOWIBHBIX OCH3MHOB B
HACTOAIIEe BpeMs O0O3HAUYMIUCh TPH HEMaJOBa)KHBIE MPOOJIEMBI. BBISBICHHE KaHAOB
peanuzauuu GanbCUPUIUPOBAHHBIX OCH3WHOB, XHUIICHHE HE(PTENPOIYKTOB, a TAKKE UX
uaeHTUu(UKaIMs TpU paccleAoBaHUU (DAKTOB MOKOra. B COBPEMEHHBIX YCIOBHUSAX
MPOBEJCHUE JUATHOCTUYECKUX WCCIEIOBAHUNM KaK TMPaBUJIO HE BBI3BIBACT OONBIINUX
3aTpyAHEHUM, M TO3BOJISIET YCTAHABIMBATh UX THUH M MapKy. OJHAKO CpaBHUTEIBHOE
UCCIICIOBaHNE OCH3WHOB, MPOBOJUMOE C IIENbI0 OTHECEHHS OOBEKTOB K 0OIIeMy
VCTOYHHKY MPOUCXOKIACHUS B PEIKUX CIIy4asiX IPUHOCUT KATETOPUYHBIN MTOJIOKUTENbHBINA
pesynbrar. IlpuuuHONM 93TOr0 SBJISETCS TOBBINICHHAs JIETYy4ecTh OOJbIIEH dYacTh
KOMIIOHEHTOB He(TENpoJyKTOB MAaHHOIO BHJA, YTO BJE€YET 3a COOOH HEMOCTOSHCTBO
KOJIMYECTBEHHOTO XWMHUYECKOTO COCTaBa OEH3MHOB U €ro BBICOKAs 3aBUCUMOCTH OT
YCJIOBUM XpaHEHHs BEUIECTB. PelnaromyM NOpH HMCCIEIOBAaHUM XUMHUYECKOIO COCTaBa
MPOAYKTOB TOPEHUsS] Ha MOKapaX OKa3bIBACTCS TEMIIEPATYypPHBIN (aKkTop — BO3ICHCTBHE
BBICOKHX TeMIIepaTyp U3MEHSAET XUMUYECKUI COCTaB OEH3MHOB 10 HEY3HABAEMOCTH.

Jns pelieHus NaHHBIX 3ajad, MpeAsiaracTcsl UCMOJIb30BAaHUE XUMHUYECKOTO MapKepa
Ha OCHOBE HOpPMaJbHBIX alkaHOB cocTaBa Cpz-Cgzp. MapkupoBKa 0OBEKTa 3aKIIOYACTCS
MyTeM BHECEHUS B OTpPaHWYCHHBIM OOBEM BEIIECTBA CMECH aJIKAaHOB HOPMAJIBHOTO
CTPOEHHsI B KOJIMYECTBAX OT 1-10* o 1-10®° % ot macchl Mapkupyemoro o0Ownekra. B
JAHHBIX KOHUEHTPALUAX HAJIU4YME MapKepa HE OKAa3bIBAET BIMSHMS HA SKCIUTyaTallMOHHBIE
CBOIcTBa OEH3MHOB.

Jns uneHtTudUKalMd MapKUPOBAHHOTO OCH3MHA TMpeAsaraeT cxema aHalu3a,
BKJIIOYAIOIAsi KOHIICHTPUPOBAHWE HHU3KOKHUIISAIIMX KOMIIOHEHTOB U TMOCJEAyIomas HX
uAeHTU(UKAIMS METOJOM Ta30XkKHAKOCTHOM Xpomartorpaduu, IMyTeM CpaBHEHUS C
00pa3roM MPUMEHEHHOTO MapKepa MO BPEMEHAM YIEP>KMBAHUSI €ro KOMIIOHEHTOB U X
OTHOCUTEIILHOMY KOJIMYECTBEHHOMY COJIEPKAHUIO.

B pesynbrare cepum SKCIIEPUMEHTOB, YCTAHOBJICHO, YTO Ha OOHApyKCHHE MapKepa
HE OKa3bIBA€T BJIMSHUE BO3ACHCTBUE KAaK HU3KUX, TaK W MOBBILIEHHBIX TEMIEpATyp, YTO
MO3BOJIICT HICHTHU(PHUIIMPOBATH MAPKUPOBAHHBIN OOBEKT, KAK B HATUBHOM BHJIE, TaK U B
MoAUMUITMPOBAaHHOM (OCTAaTKU TMoOcie cropanus). Kpome Bcero mpodero Mapkep MOXKET
MMETh HECKOJBKO JIECATKOB BAapMAHTOB COCTAaBa, YTO IO3BOJSET HCIOJIB30BaTh MapKep
OJIHOBPEMEHHO B Pa3jMYHBIX HAIPABJICHUAX W TMOBBIIIAET TOYHOCTh UIACHTHU(PHUKAIMN U
BO3MOYKHOCTh TIOJTyYCHHSI KATETOPUYHOTO TIOJIOKUTEIIBHOTO BBIBOJIA MCCIICOBAHMUS.
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HCCJIEJJOBAHME IOJIMCJIOMHBIX COPEEHTOB JIJISI BYXKX
HA OCHOBE AHUOHHBIX MMOJUCAXAPUIOB
Hosukoga O.C.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

OnHUM U3 MEePCHEKTUBHBIX HANpPaBIECHUHN Pa3BUTHS HAHOXUMUU U HAHOTEXHOJIOTHM
SBIISIETCS TIOCIIOITHOE HaHeCEeHUE MOJUAIIEKTPOIUTOB Ha 3apsbkeHHYyIo0 Marpuily. [Iporecc
OCHOBaH Ha OJJIEKTPOCTATHMYECKOM MPUTHKEHUH DPA3HOMMEHHO 3apsDKEHHBIX MOJIEKYI,
00pa3yrommx KaxAblil Mmocienyromuii ciaoi. [Ipu moMomm 3TOro MeToJa MOKHO
JOCTATOYHO MPOCTO U 3PPEKTUBHO HAHOCHTH MOAU(DUKATOPHI (B TOM YHCIIC U XUPATbHBIC)
Ha MaTpulbl, oTBedaronue TpedoBaHusM BDOXX wu momydarb HOBBIE COpPOCHTHI.
[IpumeHeHrne TakolW METOAMKM [JIs CHHTE3a HOBBIX XHMPANbHBIX HEMOJIBMKHBIX (a3
SIBJISIETCS. MAJIOM3YYCHHBIM, HO HHTEPECHBIM MOaX0A0M. Llens manHo# paboThI - CHHTE3 U
UcclieIoBaHre COPOCHTOB HAa OCHOBE CHIIMKarelns B KauectBe MaTpuilsl 1 N-(3-cyibdo, 3-
kapOokcu)-nipormmormaxuto3ana (CKIIX) wu cymedara gexcrpana (CJI) B KkauecTBe
monupukaropos. [laHHBIE MoNMcaxapuibl BBHIOpaHBI [JIs pabOTHI, TaK KaKk paHee OHU
3apeKOMEHIOBaIl  ce0s  KaK  TEepPCINeKTUBHBIE  XUPAJNbHBIE  CEJIEKTOPHl B
KaIUIIPHOM 3JIEKTpodopese.

Hamu uccienoBano BIWSHHUE THIA CHUJIMKAreJICBOW MaTPHIIBI, CITOc00a MOCIONHOTO
HaHECeHHs] MOIU(UKATOpa M €ro KOJIMYeCTBAa HA CBOMCTBA MOJYyYEHHBIX COpOeHTOB. B
paboTe WCMOJB30BAaHBI TOJOKUTEIBHO 3apsHKEHHBIM XUTOCHIUKATellh M OTPHIIATEIHHO
3apsbKeHHBIE CYIb(o- U KapOokcucunukareau. Ha xutocunnkaresib HAHOCHICS OJIMH CITOM
CKIIX nmu CJI, a Ha cynbdho- 1 KapOOKCUCHIIMKATeNIh — JIBa CJIOS. MepBbIi — 4,6-M0HEHA,
BTOPOIl — aHMOHHOTO MOJMAIEKTpoauTa. [IOMUMO 3TOTrO MOKa3aHO, YTO OJHUM M3 BaXKHBIX
(bakTOpOB, BIUSIONINM Ha TapaMeTpbl XpoMaTorpapuueckoil KOJIOHKH, SBIISIOTCS YCIOBHS
ee 3amoyiHeHUsA. Bce COpOEHTHI OXapaKTepU30BaHBI C TIOMOIIBID KPUBBIX KHCIOTHO-
OCHOBHOTO THUTPOBaHMs M (aKTOPOB YyJIEPKUBAHUSA MOJAEIBHBIX coeluHEeHUIl. B kayecTse
MOCNEAHUX BBIOpAH psSAJ  ONTUYECKHM AaKTHBHBIX  a30TCOAEPXKAIIMX COEIUHEHUH,

OOJIBIIIMHCTBO U3 KOTOPBIX SBJIACTCA JICKAPCTBCHHBIMU IMPCIIapaTaMu.
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MOAEJUPOBAHUE T'PYIIII AHAJIUTHNYECKHUX NMUKOB C NOMOUIBIO
OEHOMEHOJIOI'NYECKHUX (I)YHKIII/Iﬁ
[ymxkapesa T.H., Kapauakos J[.M.

Tomckuti nonumexHuyeckuti yHugepcumem

Panee ObLa mpemyiokeHa eaMHAs CHCTeMa BHIOM3MeHEeHUs (Moaudukaius u
KOMOMHHpOBaHKe) 0a30BbIX (PYHKIMI MUKOB JJISI MOJyYEHHs Hanbosiee yHHUBEPCATbHBIX
(eHOMEHONIOTHYeCKUX ~ MoJeJe  aHamuTHYeCKuX  curHamoB.  OOmee  9HCIo
LIECTUMIAPAMETPUYECKUX MOJIEIIEd MOXET COCTAaBIATh OKOJIO ThICSYM. Llenbro naHHOM
paboTh!I sBiIsIeTCS pazpaboTka crocoda JUCKPUMHHALIMY MOETICH, U3 CUCTEMbI MOJICTICH, U
MOCTPOCHUE Mojelield Haubojiee MPUTOAHBIX MJIS OMHCAHMSI TPYMNbl AHATUTHYECKUX
nuKoB. Jlis penieHus 3Toi 3aaaun HeoOXoquma JeTaabHasi XapaKTepUCTHKa CBOMCTB MHKa
KaK JUIsl 1IeJie MpeiBapuTeIbHOTO UCCIEI0BaHHUS uana3oHa Bapualuu (GOpMbl TOW WIH
WHOM TpyIIIbl AHAJIUTUYECKUX IIMKOB, TAK W IpU alNpUOPHOHW OLEHKE 3HAYECHHUU
apamMeTpOB MOJEIH MPHU aMMPOKCUMALMA KOHKPETHOTO SKCIIEPUMEHTAIBHOIO CUTHAJIA.

Jns1 xapakTepUCTUKN CBOMCTB MUKA UCHOJIb3YIOT METOJ CTATUCTUYECKUX MOMEHTOB,
KOHTYPHBINH M KapKacHbI criocoOsl. [IpenBapuTeibHbIM 3TanioM paboThl CTaJI0 CpaBHEHHE
CHOCO0O0B XapaKTEPUCTUKH TPYII SKCIIEPUMEHTAILHBIX CUTHAJIOB. B manHo# paboTe ObuH
ONpeNIeNeHbl MapaMeTpbl CEPUM aHAIMTHUYECKMX CHUTHAJIOB, MOJIYYEHHBIX B Pa3JIMYHBIX
METOJIaX aHAIUTUYECKOW XUMHUU: XpoMaTorpaduu, MHBEPCHOHHOM BOJIbTaMIIEPOMETPUU U
PEHTTeHO-(IIyOPECLIEHTHOM aHalU3€ C IOMOINBI0O METOJA CTAaTHCTUYECKUX MOMEHTOB,
KOHTYPHOT'O M KapKacHOTO cIoco0o0B. /{1151 OLleHKH apaMeTpoB CUTHAJIOB HCIIOIb30BAJIOCh
nporpamma «AsSayer», KoTopas MO3BOJISICT MPOBOJUTH MEPBHYHYIO 00pabOTKYy CHUTHaIa
(crmaxxuBanue, ydyer O0a30BOM JIMHMM) M OIECHWTh IApaMETPhl CHUTHAjJA JaHHBIMH
metogaMu. Jlnms Kaxaoil cepuu CUTHAJIOB OBUIM HaWJCHBI JMANa30Hbl BapbUPOBaHUS,
CpelHee 3HA4YE€HHE IapaMeTpPOB M COOTBETCTBYIOIIME MM CTAaHJAPTHBIC OTKJIOHEHHS.
[Toka3zaHo, 4YTO  KOHTYpHBIA  cmoco0  Hambojiee  YCTOWYMB K  Bapuallud
SKCHEPUMEHTAIIbHBIX CUTHAJIOB.

Ha ocHoBanum nuama3oHa BapbUpOBaHMS MapaMETPOB KOHTYPHOTO crocoba Oblia
BbIOpaHa rpynmna (EHOMEHOJIOTHYECKHX MOJIEJICH, KOTOpBIE II03BOJISIIOT TIEPEKPHITH
JUana3oH  BapbUPOBAHMS  OJKCIEPUMEHTANBHBIX  NUKOB. Jlamee  mpoBoawiiach
anmpoKCUMalus OTIENbHBIX IHUKOB B CEpPUH, IO pe3ysibTaTaM KOTOpPOMl Jenaercs

OKOHYATEIIbHBIHN BBIBOJ O Hanboee AACKBATHBIX MOJACIIAX JJIA I[aHHOf/'I IpyHIibl TXKOB.
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PASPABOTKA NMOAXOA0OB K OJHOBPEMEHHOMY OIIPEJAEJIEHUIO
HECUMMETPUYHOI'O JUMETUJITUAPAZUHA U MPOAYKTOB EI'O
PA3JIO)KEHUSI METOAOM BIKX/MC
Pomun U.A
MI'Y um. M.B. Jlomonocoea

HecumMmeTpuuHblii  TUMETUATHAPA3UH, IIUPOKO MPUMEHAEMBIH B  KAauecTBE
BBICOKOA(()EKTUBHOTO  PAKETHOTO  TOIJIMBA,  SIBISETCA  CYNMEPIKOTOKCUKAHTOM,
00pa3yIOUIMM MIPU PA3I0KEHUH IIMPOKUNA CIIEKTP TOKCUYHBIX MPOTYKTOB.

B Hacrosiiye BpeMs BbIIEIEHO HECKOIBKO MPUOPUTETHBIX 111 KOHTPOJIS MPOTyKTOB
okucienuss HJIMI, a wuMeHHO, ruapasuH, METWITHAPA3UH, HUTPO30JIUMETUIAMUH,
TETPaMETUWITETPA3eH U AUMETHIaMUH. OJHOBPEMEHHOE 3KCIPECCHOE ONPEAEIECHUE ITUX
COCIMHEHUH, OCOOCHHO B O0OBEKTaX CO CIOXKHOW MaTpulel, C HCIOJIb30BaHUEM
TpaJMLMOHHBIX BapHaHTOB JeTeKTHpoBaHUs NpumeHsemblx B BOXKX, 3arpynneno. bonee
TOrO, NPUMEHEHHUE CTABIIETO YK€ TPAJWLHUOHHBIM I OINPEICICHUS OpPraHUYEeCKUX
3arpsi3HUTENEH okpyxaromeit cpensl Metona ['X/MC B aHHOM ciydae YCIOKHSCTCS B
CHITy HE0OX0IUMOCTH TPOBEJICHHSI PEaKIMi AePUBATU3ALINH.

Lensto manHOM pabOTHI ABJISIETCS pa3padOTKa MOIXOI0B M OIEHKa MPUMEHUMOCTH
MeTO/a BBICOKOI((HEKTHUBHOM KUIKOCTHON XpoMaTorpaduu ¢ Macc-CrieKTPOMETPUIECKUM
NETEKTUPOBAHUEM Ui JTOCTOBEPHOM UACHTU(PUKAIIMKM ¥ BBICOKOUYBCTBUTEIBHOTO
onHoBpeMeHHoro onpeneneHus HJIMI' 1 npoayKToB ero pas3ioxeHusl.

Jns penieHys MocTaBI€HHOM 3a1a4n OBLIN MOJTYYEHbI MACC-CIIEKTPhI ONPENEIEMBbIX
BEIIECTB B YCJIOBHSIX XUMUYECKOW MOHU3ALMU MPU aTMOCHEPHOM JTaBICHUH U MOHU3ALUU
B 3JIEKTPOCIIPEE C AETEKTUPOBAHHEM HMOHOB Pa3HOM MOJSPHOCTH. BbIOpaHbl ONTUMAaIbHbIE
yCIIOBUSL ~ IIPOBEJIEHUS  MAacCC-CIEKTPOMETPUYECKOTO  JETEKTUPOBAHMS B PEKUME
CKaHHUPOBAHHUS BBIJCIEHHBIX IOJOKUTEIBHBIX HOHOB C MCIOJIb30BAHUEM IOJIOKUTEIBHOMN
XUMHUYECKON MOHU3AINU MTPU aTMOC(EPHOM JIaBIICHUH.

OnTtumanbHOe Xpomarorpadudeckoe pasfelieHne aHAIM3HPYEMBIX COCTUHEHHIMA
obuto TosTydyeno Ha kosonke Nucleosil SA 100*2 mm u 50 MM aMMOHHITHO-aIIETATHOTO
oydepa conepxamiero 10% ameToHHTpHIIA B KAU4ECTBE TIOBUKHON (ha3bl.

C ncrnosb30BaHUEM MPEATIOKEHHOTO MOAX0Aa ObLTH MPOAHAIU3UPOBAHbI MOJCIbHBIE

pactBopbsl H/IMI', noaBeprasunecss MEJIECHHOMY CTaApEHHIO HAa BO3AYyXE.
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OITUMM3ALUA PA3JAEJEHUS HYKJIIEO3UJ0OB METOJOM MOKX
Cepena C.B., lllnak A.B.
MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

OCHOBHOII LIENBI0 TAaHHOH paboTHI SBISUIACH pa3pabOTKa MOIXOA0B K HAXOXKICHHIO
ONTUMAJIbHBIX YCJIOBUN pa3feleHUss U JIeTEKTUPOBAHUS HM3MEHEHHBIX M HEU3MEHEHHBIX
HYKJICO3U/IOB METOJIOM MHUIICIUISIPHOHN AIIEKTpOKUHETHYecKoN xpomatorpaduu (MOKX).
JUis moucka ONTUMAlbHBIX YCIOBUH aHalIM3a CIOXKHBIX OHOJOIMYECKHMX OOBEKTOB
UCTIONB30BaJICS psAZ 0a30BBIX PACUETHBIX M HKCHEPUMEHTANBHBIX (DU3UKO-XUMHUECKUX
nmapaMeTpoB MOJICKYJ Hykieo3unoB. Cpemu HEX: KodhduIueHTH THAPOo(GOOHOCTH,
K02 PUIMEHTHI pactpeneneHrs, 3aBUCUMOCTh IO 3apsbkeHHo Gopmbl oT pH, a Takke
COOCTBEHHass  3MeKTpodopeTHyeckass  MOJBMKHOCTb  HYKJICO3UIOB.  3HAYCHMS
k03 punmentoB ruapododHOCTH U K03HHUITMEHTOB pacripeeneHus: OblIH PACCUUTAHBI C
nomomipto mporpaMmbel ACDLab®. 3HaueHusi COOCTBEHHBIX 3IEKTPO(OPETUUCCKUX
MOJBM)KHOCTEH OBLIM HAaWIEHBI SKCIIEPUMEHTAIBHO C MCIIOJb30BAaHHEM BapHaHTa 30HHOTO
KallWISIPHOTO  3JIeKTpodope3a IpH  Ppa3IUyYHBIX 3HadeHHAX PH U HMOHHOM cuiibl
OyhepHOro IMEeKTpOIUTA.

OnTUMHU3aLUIO YCIOBUN AIIEKTPO(OPETHYECKOTO pa3/ieieHUs BBIMOIHSIN BHIOOPOM
IPUPOIBI ¥ KOHIICHTpauu OypepHOro pacTBOpa M MCEBAOCTAIMOHAPHOHN (a3bl, BEINIHHEI
PH, HOHHOI cHIIBI M cOCcTaBa MaTPHUIBI IPOOBI, BETMYMHBI MPHIOKEHHOTO HAIPSDKEHUS U
TEeMIIepaTypbl TEPMOCTATUPOBAHMs KamWuApa. DBbUT NpeanokeH aaropuTM IOHMCKa
ONTUMANIbHBIX  YCIOBMM pa3zneneHus. llodmydyeHHble SKCHEpUMEHTAJIbHBIE JaHHBIE
NOATBEPAMIN  TEOPETHYECKHE  MOAXOJAbl  IIOMCKAa  ONTUMAJBHBIX  YCIIOBHM
pa3aeneHus HyKJICO3HUIOB.

OnTuManbHble YCIOBUS pa3lelieHHss MOJCIBbHOW CMECH CTaHIapTOB HYKJICO3UIOB
Obutn mony4yensl B Bapuante MODKX B kBapueBom kamwuuipe (565 mm x 50 mkwm.),
tepmocratupoBanHoM npu 20 °C, ucnons3ys 25 MM 6opatabiit — 42.5 MM docdarusbrit
oydep (pH 6.7), comepxkammuii 200 mM JIJICH B xadecTBe mceBaocTaliioHapHOU (a3bl B
pactBOpe OydepHOoro aekTposnnTa. PazneneHue BbINONHAIN IpU HAPSDKEHUHM HA KOHIIAX
Kanmwsipa 25 kB. JlaHHbIe yCclIOBHSI TO3BOJIAIOT YCIIEUIHO BBITOJIHATH MOJHOE pa3/iesieHHe
16 HyKJI€03UI0B C MOCIEAYIOUIMM CHEKTPOPOTOMETPUIECKUM JETEKTUPOBAHHE MEHEE YeM
3a 15 munyT ¢ 3 dexruBHOCTHIO Topsiaka 170000 T1/Mm.

Pabota BemonHeHa npu puHaHCOBOI moaaepxkke rpanta PODU Ne 04-03-32866.
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ONPEAEJEHUE TETPAOKCHUJAA OCMUSA METOJAOM
BOJBTAMIIEPOMETPUUA
Ceunna A.A., Konmmakosa H.A.
Tomckuti nonumexHuyeckuti yHugepcumem

[Tporiecc  ANMEKTPOXMMHUYECKOTO  BOCCTAHOBJICHHS  TETPAOKCHIA OCMHUS  Ha
CTallMOHAPHOM IpaUTOBOM 3JIEKTPOJIC MPOTEKAET 10 CXEME:

0s0,—0s0,—0s (1)

[Ipu 5TOM Ha BOJBTAMIIEPHBIX KPHBBIX HAOIIOAAETCS JBa KATOAHBIX MHKA, OIMH IPH
norennuane 0,0 B, apyroii okomno —0,2 B.

3aMe4eHO, YTO €clM BBECTH B (DOHOBBIH DJIIEKTPOJUT IEPOKCHI BOAOPOAA, HA
BOJIbTAMIIEPOTpAaMME HAOJIOJAeTCsl TAKXKE JIBa IUKA, HO TPH STOM YBEIUYHUBACTCS
qyBCTBHUTEILHOCTD OmnpeaeieHuss ocMus. Cleayer OTMETHTh, YTO 3HAYEHHE TOKa IMHUKa
U3MCHSICTCS MPOMOPIMOHATBHO KOHIICHTPAIIMHA TETPAOKCHIA OCMHUsI B pacTBope. HukHss
TpaHUIIA OTPENENIEMbIX COACPIKaHUIN TETPAOKCHIA OCMHSI METOJIOM BOJIBTAMIIEPOMETPHH
B IIPUCYTCTBUH MEPOKCUAA BOAOPO/A, PACCUUTAHHBIN MO0 36-KpUTepuio, coctapmuseT 2,1:10°
9 Mous/n, Ge3 mepokcraa Bogopoaa - 1:10° mons/i1.

Bbuto mpearnonokeHo, 4TO MPOLECC AIEKTPOBOCCTAHOBICHHUS TETPAOKCHAA OCMUS
npoucxoaut mo EC(R)E-mexanusmy. To ecTh, TOMUMO 3JEKTPOXUMHUECKUX peakmuii (1)
B IIPUCYTCTBUH MEPOKCHUA BOJAOPO/Ia TAKXKE HAOIIOAACTCS M XUMHUECKOE B3aMMOJICHCTBHE
JMOKCHIa OCMHS U TIEPOKCHIa BOJOPOAA ¢ 00pa30BaHUEM TETPAOKCHIA OCMHS (peaKIust
(2)), xoTopblii B CBOIO oOuepelb MPUHUMACT YYacTHE B 3JICKTPOXUMHUECKOM
BOCCTAaHOBJICHHH. 3a CUYET JOIMOJHHUTEIBHOTO O0Opa30BaHUS TETPAOKCHIA OCMHUS Ha
KaTOJHOW BOJIbTAMIIEPOrpaMMe HaOIII0aeTCsl YBEIUUCHUE MMHUKA AJIEKTPOBOCCTAHOBIICHHS
TETPAOKCHIA OCMHUSI.

0s0,+H,0,=0504+H,0+0, (2)

Mertoarka TpoBepeHa Ha CTaHIAPTHBIX 00pa3lax IUIATHHOBBIX KOHIIEHTpPATOB. B
Ka4ecTBE MPOOOMOJArOTOBKA 00pa3IOB HCIIOIB30BANICS METOJ TICPEBEACHUS OCMHUS B

dopmy OSO, myTeM TUCTUILISIUN.
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KOMILJIEKCOOBPA3YIOIIIUE CBOMCTBA KAPBOKCHJIBHBIX
KATUOHOOBMEHHBIX COPBEHTOB
Cwmupnosa H.IO.
MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

KatnoHooOMeHHBIE COPOCGHTHI Ha OCHOBE KpPEMHE3€MOB W  OPraHUYECKHX
TIOJIMMEPHBIX MATPUIL C TPUBUTHIMH KApOOKCUIIBHBIMU T'PYTITIaMU BCE MUPE TPUMEHECHSIOT
JUIE KOHIICHTPHPOBAHUSI W DPa3/IeJICHUsT MOHOB MeETaLIoB. MHTepec K KapOOKCHIBHBIM
KaTHOHOOOMEHHHKAM BBI3BAH COYETAHHMEM HOHOOOMEHHBIX CBOWMCTB IO OTHOIICHUIO K
HICJIOYHBIM M IIEJIOYHO3EMEbHBIM METalIaM ¥ BO3MOKHOTO KOMIUIEKCOOOpa30BaHUS C
NEepEeXOHBIMHA MeTauilaMu. BaxkHass 0cOOEHHOCTh KapOOKCHIIBHBIX KATHOHOOOMEHHUKOB -
BbICOKasi Oy(epHass €MKOCTh, MPAKTUYECKU IOCTOSIHHAs B IIUPOKOM HHTepBane pH -
no3BoyisieT (opmupoBaTh B cioe copOeHTa IUTaBHBIE JMHEWHBIE TpagueHThl pH c
UCIIOJIb30BAaHUEM TEXHUKH XPOMAaTO(POKYCHpOBaHHS. TakuMm o00pa3oM, KapOOKCHIIEHEIC
COpOEHTBHI  TEPCIEeKTUBHBI B  KadecTBe  COpPOEHTOB  UIS  OJHOBPEMEHHOTO
KOHIICHTPUPOBAHUSI W pPAa3JeJICHUus  MEPeXOJHbIX  METAIOB B BapuaHTe
XpoMaTo(hOKyCUPOBAaHUSI — METO/Ia, OCHOBAaHHOTO Ha CIIOCOOHOCTH HOHOB METAaJJIOB
yAepKHUBAThCSl MPU Ooyiee BHICOKMX 3HAa4YeHHsIX pH 3a cdeT KOMILIEKCOOOpa3oBaHUS C
KapOOKCHIILHBIMU TPYMIIAMU W TIOCIEAYIONIEM pa3pylICHUH KOMIUIEKCOB MPU JIMHEHHOM
cHkeHnH pH B ciioe copOeHTa BHYTpH XpoMaTorpaduieckoil KOJOHKH.

N3yuyensl KkomIuiekcooOpasyromme cBoiictBa copoenTtoB CM-52 (Ha ocHoBe
neswtronossl), OnsBareab-COOH, MacroPrep 50 CM (1Ha ocHOBE MOJIMMETHIMETaKpHIIATA)
u  cBepxcmmToro  moismctupona MN ¢ mpuBHTEIMH  KapOOKCHIBHBIMH |
KapOOKCHUMETWIHHBIMU TPYNIaMHU MO OTHOUICHHIO K MOHAM Cu2+, C02+, Ni2+, Cd2+, Zn2+,
Mn*" u Pb®*. B craTHuecKoM pexuMe MPOBEACHO HCCICHOBAHHE KHHETHKH COPOLHL,
U3y4eHO BIWsHUE pH Ha CTeleHb W3BJICUCHUS W CEIICKTHBHOCTH Pa3JCJICHUS HOHOB.
HaiineHsl onTUMalbHBIC YCIIOBHSI KOJHYECTBCHHOW COPOIMM HMOHOB METAJUIOB U3
pactBopoB. OmpesiencHbl 3aKOHOMEPHOCTH — YACP)KMBAaHUS HMOHOB  METAJUIOB B
TUHAMHYECKOM pexkume. [lokazaHo, YTO TO COBOKYIMHOCTH KOMILIEKCOOOPa3yIOMINX
CBOWCTB, BBICOKOH COPOIIMOHHONW €MKOCTH M CEJICKTHBHOCTH HamOoJjiee Ieraecoo0pa3Ho
npumeHsATh copoeHThl OnbBarenb-COOH u Macro-Prep 50 CM y1st KOHIIGHTPUPOBAHUS U
npenapaTUBHOTO pa3zeiicHHss WOHOB METAJUIOB, B TOM 4YHCIE W B codyeraHuu ¢ pH-

TpaAUCHTHBIM 3JIFOUPOBAHUCM.
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OIIPEJEJIEHUE HOBOKAWUHA U AHECTE3HUHA IIPU COBMECTHOM
NPUCYTCTBUU
Cynapymikuna A.K., ITerposuu K.I'., Yepnosa P.K.

Capamosckuii eocyoapcmeennwiii yrusepcumem um. H.I'. Yepnviuescrkozo

HoBokanH u aHecTe3uH SBISAIOTCS IIUPOKO MPUMEHSEMBIMH IpernapaTaMu MECTHO-
AQHECTE3UPYIOLIETO JeKCTBUSA. J[eMCTBHE MECTHBIX aHECTETUKOB OCHOBAHO HA HAPYUIEHUHU
AIIEKTPOXUMHUYECKUX TIpoleccaX B HEPBHBIX OKOHYAHUSAX W BOJOKHAaX. MeTrombl
OTIpeIeNIeHuUs] ITUX COSTUHEHHM TOCTaTOUHO TPYIOEMKHE U MaJlOUyBCTBUTEIBLHBIC.

Hamu paccmoTpeHa BO3MOXKHOCTb NPUMEHEHHUS JJIs ONpPENENeHHs HOBOKAWHA U
AHECTEe3MHA PEaKIUi KOHACHCAIUH C /1-TUMETHIAMHUHOKOPUYHBIM ajibaeruaoM (JIMAKA)
u azocoderanus ¢ l-Hadrunamuaom (1-HA) B MHULEULSIPHBIX HAaHOPEAKTOPaX Ha OCHOBE
annoHHbIX [TAB (allAB). IToka3aHo, 4TO ONTUMAIbHBIMU YCIOBUSMU B3aUMOICHCTBHUS
HoBokanHa ¢ JIMAKA sistorcs: pH B wHTepBane 2,4-3,4; nuamazoH OIpeaeIseMbIX
cogepxkanuii  (JIOC) 0,06-5,6 wxr/miu. OnTuManbHble YCIOBHS — B3aWMOACHCTBHUS
HoBokauHa ¢ 1-HA: pH 1-2, IOC 0,1-5,0 mMxr/mi.

CrnenyeT OTMETHUTb, YTO B MULIEJUISIPHBIX cpenax aHnOHHBIX [IAB kak HOBOKauH, Tak
U aHecTe3uH B3ammopeucTByroT ¢ [IMAKA, oOpa3ys okpamenHble ocHoBaHus Iludda
(Amax = 575 HM, &€yon = 6,1-104 A Amax = 550 HM, Eyon = 5,8-104 COOTBETCTBEHHO). Peakiu
azocouetanust ¢ 1-HA g HoBokamHa M aHecTe3MHa paznuuHbl. HoBokauH oOpasyer
OKpAaIlIEHHYI0 XOpOIIO pacTBOPUMYIO aHaIUTHUYECKyl0 ¢GopMy B BOJHOW cpele,
NPUTOAHYIO s (oToMeTpudeckoro ompeaeieHust (Amax = 510 HM, &yon = 2,5-104).
MunemisipHas cpena allAB crocoO6cTByeT 6ato- u runepXpoMHbIM 3ddextam (Amax = 540
HM). AHECTe3WH, B OTJIMYHE OT HOBOKamHa, ¢ 1-HA oOpasyer ocamok. Takas cuctema He
npuroaHa s (poToMEeTpHUYecKoro ompeeneHus. HaMu ycTaHOBIEHO, UTO MUIICIUISIPHBIC
HaHopeakTopbl allAB oOka3bIBalOT KaTaJUTHYECKOE AECWCTBHE HA PEAaKLMI0O HOBOKAaWHA C
1-HA u cnocoOCTBET YBETUYEHHIO PACTBOPUMOCTH aHAIUTUYECKOW (OpPMBI B Ciydae
peakuuu aHectesuHa ¢ 1-HA. PaccMoTpeH MexaHHM3M NpOTEKaHMs yKa3aHHBIX peaklUi B
Munesipabix  cpenax allAB. W3yuyeHHble peakiuu NPUMEHEHBI ISl ONpeAeNeHUs
HOBOKaWHA B CMECH ¢ aHecTe3nHOM («MeHOBa3uH»).

OmnpeneneHue MpoBEACHO KaK MOCJIE XpoMaTorpaduueckoro pa3aeaeHusl HOBOKauHa
U aHecTe3uHa ¢ TposiBieHueM xpomarorpamm JMAKA (Tect-BapuaHt), Tak u
doromeTrpuuecku 6e3 pasnenenus ¢ 1-HA. Jlns oneHKH conep:kaHus HOBOKaWHa ObLia
pUMEHEHa KOMIIBIOTEpHAasi 00pabOTKa C MCIIOJIb30BAaHHEM CKaHEP-TEXHOJIOTHIH COBMECTHO
¢ mporpammoii PhotoShop 6.0. Tlo mBeroBeiM mapamerpam R, G, B crpommuch

TpaaAyupOBOYHBIC 3aBUCUMOCTH OT KOHICHTpAall HOBOKAaHWHA.
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YCTPAHEHUE BJIMSAHUSA Mg, Cu¥M Sc HA AHAJITUTUYECKHAIN CUTHAJI
JIMTUA B AU CHEKTPOMETPUU C JIASBEPHBIM UCIHHAPEHUEM
BEHIECTBA B IIJIAMS
CerueB J1.H., [ToioB A.M., JlabyTur T.A.

MT'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

Hcnonp30BaHue B BBICOKOYYBCTBUTEIbHOW  aTOMHO-HOHH3annoHHONH  (AW)
CIIEKTPOMETPHH JIA3EPHOT0 UCIAPEHMS TBEPIOIO BEIIECTBA B IJIaMsl IMO3BOJISIET IPOBOIUTD
YVOPOIIEHHYI0 MNPOOONOArOTOBKY, HCKIIOYUTH MPUMEHEHHE KaKUX-JTHMO0O peareéHTOB U
YMEHBIINTh BpeMsl aHanu3a. J[pyrumMu CJI0BaMH, CTAHOBUTCS BO3MOXKHBIM aHaIH3 (B TOM
YHCIIe U JIOKAJIbHBIN) TBEPBIX P00 0€3 MepeBojia X B PACTBOP U 3arps3HEHHS C BBICOKOM
MPOU3BOIUTENHLHOCThIO. OTHAKO BIUSHUE COCTaBa MPOOBI HA MPOIECCHl B3AaMMOCHCTBHS
UCHApAIONIET0 MU3JIY4YeHHS C BEUIECTBOM YBEJIMYMBACT TPeOOBaHUS K HICHTUYHOCTH
TBEPABIX 00pa3llOB CPABHEHUS aHATH3UPYEMBIM ITpoOaM. Bo MHOTHX ciTydasix TOCTHKEHUE
HEOOXOJAMMOM CTENMEeHW WACHTHYHOCTH 3aTPYJHEHO WM HEBO3MOXHO. Jlpyroi
3HAYUTEIBHON MPOOIEMON SIBJISETCSI 3aBUCUMOCTh KOJHMUYECTBA MCHAPSEMON 32 MMITYJIbC
npoObl OT MapaMmeTpoB JlazepHOro uinydeHus. OAWH U3 CHOCOOOB MPEOJOJICHUS ITHUX
NPENSTCTBUNA 3aKIIOYAETCS B MCIOJb30BAaHUU OJHOTO WJIM HECKOJbKHX OMOPHBIX
CUTHAJIOB, XapaKTEPU3YIOLIUX MPOLECCHl UCIIAPEHHUS.

B  kadecTBe  OMNOpPHBIX CUTHAJIOB  HCIMOJB30BAUCH.  OMNTO-aKYyCTHUYECKUH,
HECEJIGKTUBHBI  HOHU3ALMOHHBIHK M aTOMHO-dDMHUCCHOHHBIM  OCHOBBI  NPOOHI,
AHATUTUYCCKUM CcUTHAIIOM sBIsicsi AW curnan. OOHapyskeHa CUJIbHAs KOPPEISAIHs
MEXIY 3THUMH OIOPHBIMM CUTHAJIAMH, YTO HE MO3BOJISET HCIIOJIB30BaTh CTaHIAPTHBIN
METOJIT MHOXKECTBEHHOW perpeccuu. Bmecre ¢ TeMm, Oblla ToOKa3zaHa HEBO3MOXKHOCTH
UCIIOJIB30BAaHUSl BMECTO JIBYX KAakoro-iubo OJHOTO0 M3 PAaCCMOTPEHHBIX OMOPHBIX
curHasnioB. OTMETHM, YTO B IIMPOKOM JIMANA30HE SKCIEPUMEHTAIBHBIX YCIOBHUI TOUKH B
TPEXMEPHOM TpocTpaHcTBe curHaioB (AW — aBa OMOPHBIX) TPYNIUPYIOTCS BOJIH3H
MPSMOW JIMHUU. YTOJI HAKJIOHA 3TOM JMHUU K IJIOCKOCTH OIOPHBIX CUTHAJIOB 3aBUCHUT OT
coxepxaHusl auTus. lcnonb3oBaHuEe €ro B Ka4eCTBE HOPMHPOBAHHOI'O AHATUTUYECKOIO
CHUTHAJIa TO3BOJIWJIO CYIIECTBEHHO YMEHBIINTh BiusHue kommnoneHtoB (Mg, Cu, Sc)
OCHOBBI MPOOBI IPU ONPEJCICHUN JUTHS U TIOCTPOUTH OJUH TPaLyHUPOBOUHBIN TpaduK I
craBoB Al-Mg-Li, Al-Sc-Li, Al-Cu-Li. M3y4eHo BiusiHEE CKOPOCTH MCHApEHUs IPOOBI 1
IUIOTHOCTH MOIIHOCTY MCIAPSIONIEro U3JIyYEHUsl Ha PEe3yJbTaThl aHAIN3a, MOJIyYEHHBIE C
MOMOILbIO YKa3aHHOU MPOLIETY PhI.

Pa6ota nonnepxana PODU, rpant Ne 04-03-32559.
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AMITEPOMETPUYECKOE OIIPEJAEJIEHUE MbBIHIBAKA
B JIJEKAPCTBEHHBIX ITPEITAPATAX
TuxonoBa T.A., Typycosa E.B., lonun E.W.

Yysawickutl 20cy0apcmeeHHblil YHU8epcumem

ConepkaHue MBIIIBSIKA B JIEKAPCTBEHHBIX TpernapaTax OTPaHUYCHO HOPMaTHBAMH
Munsapasa [1]. Jlns  ompedeneHdss MbIIbIKa pPEKOMEHIOBaH MeToa [yTiaiita,
OCHOBAHHBII Ha NPOIYCKAaHUE MBIIIbIKA B BUJIE TUAPUAA Yyepe3 GUIbTPOBAIBHYIO Oymary,
obpaboranHyto pactBopamu Hutpara prytu (I1) u ogunom kanus [2]. Meroa no3Bosisiet
OTIPENIENIATh MBIIIBSIK JIHIIh KA4eCTBCHHO (IO TMOSBJIICHUIO MATHA Ha (HIBTPOBAIBHOM
Oymare MOXXHO CYAWTh O HaJM4YME MBIIIbSKA B JAHHOM IMpernapaTe) U HE MO3BOJSCT
OTPENENATh MBIIIBSIK KOJUYECTBCHHO. BIIMSHHE MENIAIONIMX DIIEMEHTOB YCTpPaHSICTCS
U3BeCTHBIMU MeTonaMu [3].AMmnepomerpuueckoe TuTpoBanue Mbimbsika (I11) ¢ nByms
NOJISIPU30BAaHHBIMHE 3JICKTPOIAMH MTO3BOJISICT MMOBBICHTH YYBCTBUTEIBLHOCTh ONPECICHHMS.

Pazpaboran Meron omnpeneneHHs MBIIIbIKa B JICKAPCTBEHHBIX Ipernaparax,
OCHOBAHHBII Ha OTTOHE apCHHA B PAacTBOp HoJa ¢ «OMAMIIEPOMETPUIECKOM» (DUKcaIuei
TOYKH SKBHBAJCHTHOCTH. METOJ MO3BOJISCT OINPEICNIATh MBIIMIBAK B KOJHMYECTBAX OT
10MKr U BBIIIIE.

Metox ObUT MCHONB30BAH TPHU ONPEICICHUU MBIIIbsIKA B aKTHBHPOBAHHOM YTIIE,
OOpHO# KHCIOTe, MarHus CyJibdar, HaTpus cyibdat, acnupuH, aHaibruH. CoxepikaHue
MBIIIbsIKa B Mpobax cooTBeTcTBeHHO paBHO: 20 Mkr (Sr=13,3%), 28 mkr (Sr=16,6%), 40
mkr (Sr=10,1%), 50 mxr (Sr=10,5%), 5 mkr (Sr=34,4%), 10 mkr (Sr=19,8%).

Merton xapakTepu3yeTcs MPOCTOTOM BBIITOJTHEHUS U XOPOIIEH CEIEKTUBHOCTHIO.

Jlureparypa:
1. MenentreBa I'.A. dapmaneBtuueckast xumusi. M.: Meaununa, 1968.
2. Cenog I1.JI. ®apmaneBtuueckas xumus. M.: Hayxka, 1978

3. Hemonpyk A.H. Ananmutudeckast XuMusi MbIbsika. M.: Xumust, 1976
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MOBBIIIEHUE HANEXHOCTHA WIEHTUO®UKAIIMUA JEKAPCTBEHHBIX
IMPEITAPATOB METOJAOM TCX IIPU ®OTOOBJYYEHUHU

ToacroBa H.A., Koxesaukos U.B.

Yysawickutl 20cy0apcmeeHHblil YHUGepCcumem

AHanu3 CIIOXKHBIX cMecell (JIeKapCTBEHHBIX MNperapaToB) — 3a/ada, HE HUMEIoIast
YHUBEPCAJILHOTO pelleHHs. bimke BceX K WACATBHOMY METONy aHali3a OTHOCHUTCS
rpynna xpomatorpaduyeckux MetogoB (BDXKX, KX, TCX wu Tt.1.), Koropas
oOecrieunBaeT Kak pa3feieHUE CIOKHOW CMECH Ha OTJENbHBIC KOMIIOHEHTHI, TaK M
UICHTU(UKAIMIO STHX KOMIOHEHTOB. [Iporecchl agcopOiuu ©u JecOpOLUU  MOXKHO
OIMCATh KaK B3aMMOJICHCTBUE YHEPTETUIECKOTO TI0JISI MOJICKYJIbI C aKTUBHBIMU IIEHTPaMHU
NOBEPXHOCTH  ajncopOeHTa. B psge ciaydaeB MOXHO — BBIACTUTH — OTHENBHBIC
(YHKIIMOHAJIBHBIE TPYIIIBI MOJIEKYJIBI, OTBEUYAIOIIME 332 TaKoe B3auMojeiicTBue. B memom
CKOpPOCTh TPOIECCOB ancopOIuu-aecopoimu (u Benuuubbl Rf) OyayT omnpenensiThes
SHEPreTUYECKUM II0JIEM OTJEIBHBIX IPpyNIl aToMOB. [Ipr Bo30yK/1eHHN MOJIEKYJT BUIUMBIM
CBETOM MPOMCXOJUT M3MCHEHUE DSHEPIeTHYECKOTO COCTOSHUS, 4YTO CKaXKETCS W Ha
BelmunHax Rs.

Beilo TpoBeAeHO HCCIEIOBaHME psAga JICKAPCTBEHHBIX IPEMapaToB TPYIIIBI
(eHOTHA3MHOB W  TIIIOKOKOPTUKOMIOB. [Ipemaparbl (eHOTHa3WHa CIIOCOOHBI K
JFOMUHECLCHIIMY, YTO TOBOPUT O TOM, HX MOJIEKYJbl CIIOCOOHBI K OOpaTUMBIM
doToxumuueckuM Tpanchopmanusam. XpoMaTtorpadupoBaHue MPOBOJMIN Ha TUIACTHHKAX
Sorbfil, moaBwkHOW (a3oit BhICTymaga CMECh STHIIAICTAT - HW3OMPOINUIOBBIA CIHPT-
ammuak (70:25:4), mmuna mpobera — 6,0 cm. IlsTHa MPOSBISIMCH B Tapax CEpHOM
KACIOTEl. B xome xpomarorpadupoBaHusl IUIaCTWHKA TOJBEprajach OOIYYCHHUIO
(HUIBTPOBaHHBIM CBETOM (MCTOYHMK M3JTydeHHUs — yammna HakanuBanus 200 Bt, kpacHbli,

KENTHIH, proneToBbId GuiabTpbl). Huke mpuBeIeHb HEKOTOPBIE PE3YIIbTATHI.

Bennunnsl Rt
IIpenapar
0e3 00TyueHHs KpaCHBIN WKENTHIN (brOoIeTOBBII
AMuHa3WH 0,86; 0,83; 0,84 0,83 (0,65); 0,82 (0,68); 0,60 (0,50);
0,80 (0,61); 0,81 (0,64); 0,58 (0,48);
0,82 (0,62) 0,86 (0,69) 0,61 (0,50)
[Mpennuzonon | 0,56; 0,57; 0,57 | 0,55; 0,55; 0,55 | 0,73;0,73; 0,70 | 0,67; 0,68; 0,64

B cnyuae amuHa3uHa npu 00JIy4YEHUU MOSIBIISETCS BTOPUYHOE (PHOJIETOBOE MATHO, a

B ClIyda€ MPECAHH30JI0HA MNPOUCXOIUT CMCHICHHUEC IIsITHA BCHICCTBA IIPHW HMCIIOJIB30BAaHUU

N3JIYUYCHUSA, YTO IMOBBIIIACT HaI[é)KHOCTI: I/II[eHTI/I(bI/IKaI_[I/II/I BCIICCTB.
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PETUCTPAIIMSI B3AMMOJIEMCTBUM JHK ITPU IMOMOIIA TPAHULIGI
PA3JIEJIA HECMEIIUBAIOIINAXCS XKHUJIKOCTEN
Tpamun C.A., Barua M.10., Kapsikun A.A.
MI'Y um M.B. Jlomonocoea

DJIEKTPOXUMHUYECKAss CHUCTEMa C TpaHULEHd pa3fena JByX HECMEIINBAIOUIIUXCS
KUJKOCTEH HAXOAUT LIMPOKOE MPUMEHEHUE B 3JEKTPOXMMHUYECKOM aHAIU3€, MOCKOJIbKY
MO3BOJISIET PETUCTPUPOBATH  3JIEKTPOAKTUBHOCTH HOHOB, pPEIOKC-HEAaKTUBHBIX B
KJIACCUYECKOU CUCTEME C TBEPABIM JIEKTPOJIOM.

Panee Mbl pa3paOoTamu HOBYIO CHUCTEMY MpPEICTABISIONIYI0O COOOM TBEpIbIi
3JIEKTPOJ,  HW30JUPOBAHHBIM  CIIOEM  PacTBOpAa  BJEKTPOAKTHUBHOIO  COEIUHEHMS
(monmudeHoTHa3WH) B HECMEIIMBAIONIUMCSA C BOJOW OpraHmvyeckoMm pactBopurtene [1].
Hanuune rpaHunel pasjena  HECMEHIMBAIOIIMXCS KUAKOCTEH JAaeT  BO3MOXHOCTh
pEerucTpupoBaTh TOK HOHOB (DOHOBOIO ANEKTPOJIUTA B OTBET HA MPUIIOKEHHBIN OTEHLIUAI.

Ha mnoBepXHOCTh OpraHM4ecKoro cjos Hamed CHUCTEeMbl Mbl HMMOOMIO30BaIH
¢parmentsl JJHK, momudunmpoBaHHble ¢ OJHOTO M3 KOHIIOB OJEHIBHBIM <«SIKOPEMY».
3arem nobasisu ¢parment JIHK, kommuiemMeHTapHbIi K MMMOOWIM30BAaHHOMY 30HIY.
[Ipu 3TOM B cmeKTpax 3JIEKTPOXUMHUYECKOTO UMIIEJaHCa HAONIONANINCh CYIIECTBEHHBIC
paznuuMs 1O  CPaBHEHUIO CO  CHEKTpaMH, T[OJXY4YEHHBIMH TpU  J00aBJICHUU
HEKOMIUIEMEHTapHOro ¢parmeHTa. OIHAKO AJIEKTPOBI CO CIOEM KHUIKOCTH OKa3bIBaJIHCh
HecTaOMIbHBIMU. JIJI1 TOBBIICHUS CTaOMJIBHOCTH M BOCIPOU3BOAMMOCTH TPAHULIBI
HECMEUIMBAIOIINXCS KUAKOCTEH OblIa MpUMEHEHA TeXHUKa renupoBanus. [ uapodoOHsbii
reap Ha ocHoBe I[IBX wmaTpumel W pacTBOpa pEIOKC-aKTHBHOTO COEIMHEHHUS B
OpraHMYECKOM PpaCTBOPUTENIE HAHOCWIM Ha MOBEPXHOCTh TBEPAOrO AJIEKTPOJA M 3aTeM
ummoOumm3oBaiin JIHK-30u41. Ha TakoM 3iekTpose B CHEKTpax AIEKTPOXUMUYECKOTO
uMIeaaHca ObUIM TMOMy4YeHbl OTKIMKM Ha KoMmiuiemeHTapHble nenu JHK, mpu stom
yAAJI0Ch YBEIUYUThH CTAOUIBHOCTH M BOCIIPOU3BOJIUMOCTD CHCTEMBI.

[lonmyueHHble pe3ysbTaThl OTKPHIBAIOT HOBBIE IMEPCIEKTHUBBI B PA3BUTUM TNPAMbBIX
anekTpoxumudeckux ceHcopoB Ha JIHK, kotopble Ha MAaHHBII MOMEHT YCTyHaroT

CEHCOPAM C ONTUYECKOHN U NbE303IEKTPUIECKON perucTpanuei.

1. A A. Karyakin et al. J. Phys. Chem. B., 2004, 108, 11591.
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TOHKOCJOWHBIE MHIAUKATOPHBIE MATPHUIIBI B XUMHUYECKHUX
TECT-METOJAX AHAJIU3A
TpertbsikoB A.B.
Braoumupckuii cocyoapcmeennwiii yHusepcumem

XUMUYeCKHe TeCT-METO/bl aHAJIN3a SBIAIOTCS HanOoJiee JOCTYIHBIMHU CPEICTBAMHU
aHanmm3a OOBEKTOB OKpyXkarmomed cpensl. lcmonb3oBaHue MNPUHLIMIOB IUIAHAPHOM
xpomarorpadguu Tpu  pa3pabOTKE TECTOB IMO3BOJSET YBEIUYUTh TOYHOCTH H
qyBCTBHUTEILHOCTH TECT-OIpEe/eNeHUs. Takue TeCThl MPECTaBISAIOT COO0N TOHKOCIONHbIE
WH/IMKATOPHBIE MATPHUIBI, 3aKJICCHHBIE B TMOJUMEPHYIO IUICHKY. AHamu3upyemas
KHUIKOCTh JABIDKETCSI B TOHKOM CIJIO€ MaTpUIBI M B pe3yibTare B3aMMOJCHCTBHS
OTIpeNIeNIIEMOr0 KOMITOHEHTA C PEareHTOM MaTpHIIBI Ha Heil BOSHUKAET OKpAlIeHHAs 30Ha.
OnHako Mainoe yAepKUBaHHUE PEearcHTOB WM MPOIYKTOB PEaKLUH HAa MaTPHUIIE IPUBOINUT K
MOTPEIIHOCTH aHAJIN3a. JTO HE BCEr/ia MO3BOJISIET MPUMEHUTh H3BECTHYIO aHATTUTHYECKYIO
peakuuio B TecT-BapuaHTe. [loka3aHo, YTO HCClIEIOBaHWE CBOWCTB TOHKOCIOWHBIX
HOCHTENeH  pa3Hoil  mpuponmsl  (CeKTpoOTOMETpUYECKHE U COPOIMOHHBIC
XapaKTepUCTHKU, CTENEHHU YJIepkuBaHus peareHta Ha wmatpune (R, %)) mnossosser
nonoOpaTh KOMOWHAIMM peareHT-MaTpulla, KOTOpble OyIyT OTJIMYaThCsl BBICOKOM
CTETICHBIO yJIeP)KUBAHHS U PEAreHTOB M MPOIYKTOB peakiuu. B kauecTBe HOBBIX MaTpHIL B
TECT-BapHaHTe OBLIM HMCIIONB30BaHbI TacTuHbl s TCX, memumono3Has OyMara U TKaHH
U3 MCKYCCTBEHHBIX M HATypaJbHBIX BOJOKOH. MHAMKAaTOpPHBIE MAaTPHIBI MOXYyYalId MyTEM
UMMOOWJIM3AIlMM  HA  HOCHUTEIM OPraHUYECKMX PEarcHToB  (TpHUAapHIMETaHOBBIX,
THA3WHOBBIX, SUPOJMHOBBIX, AKPUIUHOBBIX, a30- U JTUA30COCIUHEHUIT) HEMOCPEACTBEHHO
U3 UX BOJHBIX WM BOJHO-CITUPTOBBIX PACTBOPOB.

Ha ocHOBaHMM OSKCIIEPUMEHTANBHBIX JaHHBIX OBUIO YCTaHOBICHO, 4YTO B
OOJNIBIIMHCTBE CIIydaeB C YBEJIMUYCHHE CIBUTAa MaKCUMyMa TIOTJIONICHHS B CIIEKTpPE
pearenTa Ha Matpuiie (Ahmax = = 2 — 45 um) yBenuunBaercs R (12 - 99 %) u Bo3pacraeT
BEJIMYMHA aICOpOIMU. BBIABICHBI 3aKOHOMEPHOCTH BIUSHHS CTPOCHHUS W TIPHPOJIBI
peareHTa U HOCUTENS Ha CBOMCTBA MHANKATOPHOW MaTPHIIBL.

C ucronp30BaHUEM HOBBIX WHAMKATOPHBIX MATPUI] ObLIH pa3pabOTaHbI CIEIYIONIIE
TECT-METOJMKUA. Ha OCHOBE OyMaKHbIX MaTpuil (ompeneleHHe oOIIeil MIETOYHOCTH |
kucnorHoctu Boael, Th(1V), U(VI), Zr(1V)); cunukarenessix miactua TCX (onpeneneHue
Au(lll), Cu(l), Fe(ll), kucmor, menoyeii); HOCUTENCH U3 HATYPATbHBIX U MCKYCCTBEHHBIX
sostokon (Hg(Il), Sb(V) , Zn(Il)). IlpoaomkutensHocth ananmuza 3 — 15 mun., S, <0,3.

Pabora BbInoHEHA Tipy oaaepskke rpanta PODU (mpoext 05-03-03024).
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ONTUMMU3ALIMSA YCJIIOBUH ONPEJEJEHUSA JIUTUS B JIMTUEBBIX
®EPPUTAX METOJOM ATOMHO-MOHU3AIIMOHHOM CIIEKTPOMETPUH
C JIABEPHBIM HUCHAPEHUEM IIPOBbI B IIJIAMS
Ycosuu O.B., [Tonos A.M., Jlabytun T.A.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

B nocneanee Bpemsi akKTUBHO MIPOBOMASITCS MCCIEIOBAHMsI, HAIIPABIEHHBIE HA CUHTE3
HOBBIX JIUTUI-UOHHBIX MPOBOJHUKOB, M, B YAaCTHOCTH, (PEPPUTOB JHUTHUS C NMEPEMEHHBIM
coJlepiKaHueM JUTHSL. Cunres MTOCTIEHIX OCYIIECTBIISIOT METOJIOM
BBICOKOTEMIIEPATyPHOTO THPOJIM3a a’pO30JICH PAcTBOPOB HUTPATOB JIUTHS W JKeJe3a.
KonTponp cocrtaBa mMONy4eHHBIX MaTEpHAlOB MPEACTaBIAeT CcO0OM BakHYIO 3aqady
CHUHTE3a MaTepuaioB C HEMOCTOSHHBIM COCTaBOM OJHOTO W3 KOMIIOHEHTOB. JlazepHoe
ucnapeHre QeppuToB B IIaMs C MOCIEAYIOMUM OIMPEICICHUEM JIUTUS JIa3epPHON aTOMHO-
noHuzaimonHor (AM) cnekTpomerpuel MO3BOJIIET OCYIICCTBIISATH JIOKAIBHBIA |
MOCJIONWHBIN aHanu3 GeppuTOB 0€3 MpeBAPUTEIHHON MPOOOIIOATOTOBKH.

[Ipy WMITyIbCHOM Jla3€pPHOM HCHAPEHUH HEMETAJUTMYECKUX MAaTepHaIOB YacTo
HaOJroaeTcst B3phIBHOM BBIHOC BemiecTBa. OOpa3oBaHUE OCKOJKOB IMPOOBI pa3IMYHBIX
pa3MepoB MPU MEXaHWYECKOM pa3pylIeHHH o0pasna W (pakIMOHUPOBAHHE B Ja3EPHOM
¢dakee yYMEHBIIAIOT TOYHOCTh aHaimu3a. [lodToMy HEOOXOAMM THIATEIbHBIH BBIOOD
9KCIIEPUMEHTANBHBIX YCIOBUN HCHapeHuss (EeppuUTOB NpH OMpeiesieHuu IuTus. buiio
U3YYCHO BIMSHHE pEeXHMa TIeHEpalud HWCHApSIONIer0 W3IIyYeHHsS Ha BEJIHMYUHY
aHaymtideckoro AW curnHama nutws. J[Mama3oH SHEPTHH JIA3€PHOTO H3IIYYCHUS, TIE
UCIapeHue MpoObl MPOUCXOAUTIO 0e3 €€ MEXaHMYECKOTO pa3pylIeHHus, B pexXHUMe
MOYJISAIUA JOOPOTHOCTH (MIMTENBHOCTh uMIysibca ~10 HC) ObL1 Oosice y3KHUM, 4eM B
pexxuMe cBOOOAHOM reHepanuu (JUIUTeNbHOCTh UMITysibca ~120 Mkc). OnTUMalIbHBINA 1715
OIIPEIEIICHNUS JINTHSI AUATIa30H [UIOTHOCTH MOIIHOCTH cocTami 1-500 MBt/cm?,

bbulo M3yueHO BIMSHHME BPEMEHU 3aJCPKKU MEXKIY JIa3epHBIMU HMITYJIbCaMH,
UCHApPSAIOIIUMU TBEPAYI0 NPOoOYy M BO30OYKAAIOIIMMU aTOMBI ONPEAENSEMOr0 AJIEMEHTA.
OOHapyKeHO CYIIECTBEHHOE OTIMYME TMOBEACHUS OTOW 3aBUCHMOCTH JJISI Pa3HBIX
PEKMMOB T€HEpAlUU HCTIapsonIero Jiazepa. ONTUMAIBHBIN JTHANa30H BPEMEH 3aJepiKeK,
rae 3HaueHne AW curnanma nautus makcumanibHO, coctaBmil 300-400 Mkc mns pexuma
moynsuuu 1oopotHocTy U 200-500 MKC 1715 pexxuma cBOOOTHOM reHepaluu.

Pabora nonnepxana PODU, rpant Ne 04-03-32559.
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MOPUCTBIA AJIMA3 - IEPCIIEKTUBHASI HEIOJABUKHAS ®A3A
JJIA BIKX

®densgunna O.H.
MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

MenkoaucnepcHble HAaHOMOPHUCTBIE anaMas3bl TMPEACTaBISIOT COOON HOBBIM Kiacc
COpOCHTOB, TMEPCIEeKTHBHBIX JUig HCHonb3oBaHuss B BOXX. OrminmuutenbHbBIMU
OCOOEHHOCTSIMU ajMa3a SIBJSIETCSl BBICOKAs XUMHYECKas YCTOMUMBOCTb, MEXaHUYECKast
MPOYHOCTh, OTCYTCTBHE HaOyXaHHS B OPraHMYECKUX PACTBOPHUTENSAX, OTHOCHUTEIbHAs
WHEPTHOCTh MATPHUIBl, a TakKe BO3MOXHOCTh MOAUDUIMPOBAHHS TOBEPXHOCTH
(YHKIMOHATIBHBIME Tpynmamu. TakuMm oOpa3oM, TMOPHUCTHIA anMa3 codeTraeT B cebe
NpEeUMYIIeCTBa CHJIMKAreNss M OPTaHOMOJUMEpPHBIX copOeHToB. B Hacrosimee Bpems
MaJIOM3Y4YEHHBIMH OCTAIOTCSl aJICOPOIIMOHHBIE CBOMCTBA CHHTETHYECKHX aliMa3oB, UTO
OTpaHUYMBAET UX MPUMEHEHUE B Pa3IMYHBIX BapuaHTax BOXX.

MenkoaucnepcHble HAHOMOPUCTHIE alMa3bl MOJTYYaloT JETOHALMEH B 3aMKHYTOM
00beMe BBICOKOIIOTHBIX B3pPBIBUATHIX BEMIECTB. I3 MONydyeHHON anMa3HOW IIUXTHI
BBIJICTISIFOT HAHOAJIMA3bl U TMOCJIE OYUCTKH MX CICKAIOT MPH BBICOKUX naBieHusx (4-12
I'TTa) u temneparypax (>1000°C). [Tony4eHHbIE aIMa3HbIE CIIEKH MOTYT UCIIOJIB30BATLCS B
Ka4yecTBE HAIOJIHUTENS XpoMaTorpaduueckux KOJIOHOK. B maHHOM paboTe MCmonb30Baiu
konoHKy JumHOW 100 MM u BHYTp. nmuam. 4,6 MM, 3aroHEHHYIO MpUMEpHO 9 KapaTamu
CIICKOB HAaHOAJIMA30B € THaMeTpoM 4acTull oT 3 10 6 MKM (Dyop 12-75 HM, Sy, 153 ler). B
BapHaHTe HoOpMajbHO-(azoBoii BOXKX wu3ydeHBl 3aKOHOMEPHOCTH YACPKUBAHHS
pa3IMYHBIX 3aMELICHHBIX OCH30JI0B OT YHCJIa aTOMOB YTJIEpOJia U CTETIEHU 3aMEIIeHHOCTH
OeH301pHOr0 KoJbla. IlomydyeHHblE 3aBUCHUMOCTH CpPaBHEHBl C COOTBETCTBYIOLIUMU
W3BECTHBIMH 3aBUCHUMOCTSIMH ISl CHIIMKAreiss W OKCHAA alioMUHHS. Takke H3ydeHO
yAepKUBaHUE alKUJI3aMEUICHHBIX O€H30JI0B B 3aBHCHUMOCTH OT KOHIUEHTpaluu
M30MpoNaHoia B #H-TeKCaHe, UCIOIb3YeMOro B KauecTBe AmtoeHTe. [IpoBeeHo pa3aeneHue
TreOMETPUUECKUX M30MEPOB KCUIIONA MIPH UCIIOJIB30BAHUN B KaUECTBE MOABMKHOM (a3bl H-
rekcaHa. Pe3ysbTaThl 110 U3y4EHHUIO aJCOPOLIMOHHBIX CBOMCTB alMasa, yKa3bIBalOT Ha ToO,
YTO TIOPUCTBIN aliMa3 ABJISETCS MEPCHEKTUBHBIM XpoMaTorpaduyecKuM MaTepuanioM s

UCIIOJIb30BaHUs B HOpMalbHO-(pa3oBoM BapranTe BOXX.
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IJNEKTPOKATAIMTHUYECKOE OKHUCJIIEHUE DOTAHOJIA U DTAHAJISI HA
AJIEKTPOJIAX, MOIUP®UIINPOBAHHBIX METAJIJIAMU WA UX CIIJTABAMUA
YennokoBa U.A., 'enmuna A.B., Hlaiigaposa JI.I'., bBynuukos I'.K.

Kasanckuii 2ocyoapcmeennwiii ynusepcumem

brnaropogHbie MeTaibl SBISIFOTCS JOCTATOYHO YHUBEPCAJIBbHBIMHM KaTalW3aTOpaMH
JUTSL Pa3iIMYHBIX JJIEKTPOXUMUYECKUX peakiuil. bBuHapHbIe CIUIaBBl HEPEIKO OO0JIATaoT
MOBBIIIICHHOW aKTUBHOCTBIO 110 CPaBHGHUIO C WHAWBHIyAIbHBIMH MeETa/llaMd. B
HacToAwIeH paboTe OBUIM COMOCTABIICHBI NIEKTPOKATAIMTUIECKHE CBOMCTBA OIAaropoIHBIX
METAJUIOB M UX OMHAPHBIX CIUIABOB IPH OKUCICHUH STAaHOJIA U STaHAJIS.

Ha snektpone u3 crexioyriepoma (CY) sTaHON M 3TaHAlb HE OKHUCIAIOTCS B
paccmatpuBaemoit oosactu norernuanos (ot 0.0 B o 1.3 B). [Ipu okucienuu 3taHoa Ha
XMUMHYECKH MOAMDUIMPOBAHHBIX 3yekTpomax (XMD) karanuTuyeckas aKTHBHOCTD
MeTa/uia nposiBasiercss Tonbko Ha CY ¢ amekrpoocaxaeHHoi miatuHon (Pt-CY). Ha
BOJIbTaMIIepOrpaMMe OKHcIeHUs dTaHojda Ha Pt-CY Ha aHOIHOM BETBU PETUCTPUPYIOTCS
JIBE CTYIICHW, WMEromme (GopMy MHKa, BBICOTA KOTOPBIX 3aBUCHUT OT KOHIICHTPAIUU
cyOcTpara. BpicoTa 3TUX MUKOB 3HAYUTENHHO MPEBOCXOAUT BBICOTY BOJHBI OKHUCIICHHS
Mo uduKaTopa. MHOTOKpaTHOE YBEIHUEHHE TOKA U YMEHBIICHNE MMOTEHINAA OKUCIICHHS
9TaHOJa TMO3BOJISIET OTHECTH JJIEKTPOXMMHUYECKYIO pEaKlUHi0 K KaTAIUTUYECKOMY
nporieccy. Ha anektpomax ¢ snektpoocaxkaeHHbiME dactuiiamu Pd, Rh, Ru, Os u Au
yBEJIMUYEHUE TOKA OKHCIEHUSI MEUaTopa B MPUCYTCTBUHU CIUPTA HE HAOI0IaeTCs, TO €CTh
Ha 3TuX XMD OKHCIIeHHE cIUpTa HE TPOUCXOIUT.

Cpenu OMHApHBIX CIUIABOB HA OCHO8e ONAropoAHBIX METAJUIOB KAaTaTUTHUECKYIO
AKTUBHOCTH TPOSIBJISIFOT TOJIBKO CIUIABBI, COJIEPKANINC IUIATHHY. TaK, CHHEePreTUYCCKUI
KatanuTuueckuit 3dexT oOHapyKeH Ha IMEKTPoJaxX, MOAU(PHUIIMPOBAHHBIX CTIaBaMu AU-
Pt (Au-Pt-CV), Pt-Ru (Pt-Ru-CVY) u Pt-Os (Pt-Os-CYVY). Ilpu stom B OoJblicH CTEeHU
KaTanu3 1o Toky Habmonaercs Ha Pt-Os-CV, a kartanu3 no norennuany — Ha Pt-Ru-CV.

AHaJIOTMYHOE BOJBTAMIIEPOMETPUUECKOE TMOBeAeHHEe Ha XMD HaOmogaeTcs U npu
OKHUCJICHUU 3TaHajs. B sToM ciydae Takke KaTalUTHYECKas aKTHBHOCTh MPOSBISETCS
Tobko Ha anektpone Pt-CVY. Ilpu mepexone k OMHApHBIM CIUTaBaM 3JIEKTPOKATAIN3
MPOSIBIISIETCS TOJIBKO Ha CIUIaBax, cojaepikamux IuiatuHy. Cpean OMHapHBIX CIUIABOB
TUTATUHBI OONBIINN KaTamuTiHaeckuil 3¢ dext Habronaercst Ha XMD ¢ ocaakom Pt-Os.

Onextpon Pt-Os-CY wucnonp3oBanmu JUisi ONpENEleHHs OSTaHONAa M ATaHas.
3aBUCHMOCTh BEIMYMHBI JJICKTPOKATATUTHYECKOTO OTKIMKa XMD 0T KOHIICHTpAIUU

cyOcTpaTa NTuHEiHa B MHTEpBase: OT 1x 102 1o 1x10°® moms/i.
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COPBIIUA PEHUA HA AKTUBUPOBAHHOM YVYIJIE JISA EI'O
MNOCJIEAYIOWEIO ONPEAEJEHUA METOAOM
PEHTITEHO®JIYOPECHEHTHOI'O AHAJIM3A

1‘-Ienesy6013 M.T., 1)KHﬂKOBa h.A, 1EyP"IHOBc1<Hﬁ A.C, ’Konmaxosa H.A.

LCesepcrasn 2ocydapemeennas mexnonoeuueckas akademus,
2Tomcruti nonumexnuuecKuil YHusepcumem

C pa3BuTHEM HAyKOEMKHX OTpAacCiiei MPOMBIIIEHHOCTH BO3pAcTaeT MOTPEOHOCThH B
HOBBIX MaTepHasiax, 00JaJaoIuX psAaoM creruduieckux cBoicT. g ux co3maHus
HIMPOKO HCTIONB3YIOTCS PEIKUE METaJUIbI, CPer KOTOPBIX 0Cc000e MECTO 3aHUMAeT PEeHUH,
KOTOPbIf B MHPOBOH MpaKTHKE MOJIY4YaroT TIJaBHBIM 00pa3oM, NpU KOMIUIEKCHOM
nepepadboTke MOJIMOAEHOBBIX, METHBIX U YPAHOBBIX PY/I.

Jns onpeneneHus peHHs] TPEASaraeTcs HUCHOJIb30BaTh  MHOTO3JIE€MEHTHBIN
pentreHoduyopecienTHbIi Meton ananu3za (PPA). Tak kak peHHil 0YeHb HEPABHOMEPHO
pacrpeeneH o aHaIu3upyeMoii pode, TO 3TO JeaeT HEBO3MOXKHBIM €T0 OIpe/Ie/ICHHE B
MHUHEpaAJILHOM CBIphe 0€3 MPeIBAPUTEIHHOTO 000TACHUS U KOHIIEHTPUPOBAHHS.

CopOuoHHOE KOHIIEHTPUPOBAaHUE MPOBOAMIOCH Ha OEpe30BOM aKTHMBHPOBAHHOM
yrae mapku BAVY-A.

[Tocre 00pabOTKH AKCIIEPUMEHTATBHBIX JaHHBIX OBLJIO OMpEAeNieHOo, YTO Hambosee
MOJTHOE COPOIIMOHHOE KOHIICHTPUPOBaHUE MeppeHaT-uoHoB Ha BAY-A nmocturaercs 3a 90
MUHYT. OCTaTOUHOE COJIEP’KAaHUE PEHMSI B pACTBOPE ONPEEISIIA METOI0M NHBEPCUOHHOM
BoJIbTaMIiepoMeTpuu. J{ns  uHTeHcUUKaUKW Tpolecca COpOLMHM  MpearacTcs
MOJBEpPratb  pacTBOPbl  PEHMs,  COAepXKamme  COpOeHT,  yabTpaduoIECTOBOMY
obnyuenuto (YDO).

Vxe mocie 5 MHUHYT O0OJydeHHUs, INEpPpPEHaT-UOHbI COPOMPYIOTCS TNPAKTUYECKU
noaHocThio (95-99 %).

B pesynprare maHHONl pa®OTBHl OBUTM ONpPENENCHBl ONTHUMATIbHBIC YCIOBHS
COpOLIMOHHOTO KOHILIEHTPUPOBAHM, a TaK € MOCTPOCH TPajyHpOBOYHBIN TpaduK Ui
OTpeiesIeHus peHusl B pacTBope MeTtoioM PDA B nmuamnazone konteHtparnmii 0,5 — 90 mr/i.

B xone uccnenoBaHuil MpoBeEH aHANMU3 BIMSHHS COMYTCTBYIOIIMX METAJJIOB Ha

IMOJIHOTY COp6I_II/IOHHOFO KOHICHTPUPOBAHUA IEPPCHAT-UOHA.
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OYUCTKA BOJbl OT NOHOB KOBAJIbBTA AKTUBUPOBAHHBIM
YIVIEPOJAHBIM BOJIOKHOM

lapaduena JI., Bamunyposa 3.P., Kageiposa A.JI.
Bawxupckuii cocyoapcmeennsiii ynueepcumem

PearenTHBIE METOABI OYMCTKH CTOYHBIX BOJ, CBSI3aHHBIE C 00pa3oBaHUEM
HEpaCTBOPUMBIX CYJIb(QHUIOB M THIPOKCHAOB TSDKENBIX METAUIOB HCIOIB3YIOTCS
NPEUMYIIECTBEHHO JIJIsl OYMCTKH CHIIBHO 3arpsi3HeHHBIX BOA [1]. JIns TOHKOW OYMCTKH
BOJBI M JIOOYHCTKH TIOCJE PEAareHTHOrO OCaXJICHUS HEOOXOIUMO HCIOJIB30BaTh
COpPOILIMOHHBIN METO/I.

B nmanHoOl paboTe M3yd4anau COPOIMOHHYIO CIIOCOOHOCTH YIJIEPOJAHOTO BOJIOKHA IO
OTHOIICHHUIO €r0 K MOHAaM KOOanbTa B CTAaTHUECKUX YCIOBHSIX M3 PAacTBOPOB CyJb(dara
kobansTa (I1), comepxammx or 6 g0 60 wmr/n Co?*. Konnenrpanuioo MoOHOB KoOanbTa
ornpenensuii HOTOMETPUYECKH C HMCHOJIb30BaHHEM HUTP030-R-conm [2]. Beuta m3ydena
3aBHCUMOCTh KOX(P(HIIMECHTA M3BJICUCHHUS KOOAIbTa BOJOKHOM OT KHCJIOTHOCTH CPEbl,
TEMIIepaTypbl, KOHIICHTPALUN MEIIAOIUX HOHOB HATPHUSI.

HccnenoBanus mokazanu, uro mosbimeHue PH ot 2 go llcmocoberByeT pocty
koo Punmenta u3BnedeHuss ot 6 mo 60%, a NMOBBIIIEHHE COAEPIKAHUS MOHOB HATPHUS OT
180 mo 5520 mr/n cHmKeHHIO KO3 HIIMCHTa U3BICUCHUS] HOHOB KobOabTa oT 22 10 15%.
[Ipu noemmennn Ttemmeparypbl Ha 10-15°C BozpacraeT cTemneHb H3BJICYCHHS HOHOB
ko0anbTa BosokHOM Ha 10%. CpaBHeHue U30TepM coOpOIMH KOoOalbTa Ha aKTUBUPOBAHHOM
yIie W BOJOKHE IMOKAa3aJd MPEHMYIIECTBO IMOCIeaHero. B 3ToM ciydae copOums uaet
obictpee U 3(ddekTuBHEE, UYTO OOBACHACTCS BBICOKOH NPOHHIAEMOCTHIO U MAJIbIM
JIMAMETPOM YTITIEPOHBIX BOJIOKOH. AHAIH3 CTOYHON BOBI comepskameii o 20 mr/m Co*,
CWIbHO 3arps3HeHHOW Qenomamu (50mr/n) u  Heprenmpomyktamu (25mr/m) mocie
COpPOLIMOHHOW OYHUCTKH YTJIEPOJHBIM BOJOKHOM B ONTHMAJbHOM pEXKHME ITOKa3al
CYIIECTBEHHOE CHIDKCHHE COJICPKaHUs KOOAIbTa.

Takum 00pa3oM, aKTHBHPOBAHHOE YTJIEPOTHOE BOJIOKHO, 00agaromiee BHICOKUMHU
COpPOLIMOHHBIMU U KMHETHYECKUMH TTapaMEeTPaMU, MOXKET ObITh UCIIOJIB30BAHO JIJISI TOHKOM

OYMCTKH BOABI OT HOHOB KoOaibTa.

Jluteparypa
1. PoguonoB A.U., Knymumu B.H., Cuctep B.I'. TexHonormueckue mpoOIECCHI
sKkosiormueckoit 6esonacHoctu. Kamyra: M3a-so H.boukapesoii, 2000.800 c.

2. JIypoe 10.1O. Ananutuueckas XMMHUsl IPOMBILIUIEHHBIX CTOUHBIX BOJ. M.: Xumus.
1984. 250 c.
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Otnenenne ""'Karanus"

Cocras Kwopu:

Cmupnos A.B. CT. H. COTp., K.X.H. - IPEJICEIaTEIb
ITonomapena O.A. CT. H. COTP., K.X.H. - 3aM. [IpEeACEeAaATENs
Maxkumuna E.B. ACIIMPAHT - CEKPETAPh

I'onyouna E.B. H. COTp., K.X.H.

HNBanosa U.N. BEM. H. COTp., I1.X.H.

JlokteBa E.C. CT. H. COTP., K.X.H.

Pomanosckuii b.B. npodeccop, 1.X.H.

HInauna M.NA. CT. .H. COTp., K.X.H.

Yepuasckuii ILA. npodeccop, 1.X.H.

Yyxpai E.C. B€Jl. H. COTP., I.X.H.

B pamkax pa6orsl otaesenusi «Karaam3» NpoBOAUTCH KOHKYPC
CTYA€HYeCKHX  Hay4YHbIX Ppador Ha  COHMCKAHHE  CTHUIICHAMHU
MeXayHApOAHOI O biarorBopurejabHOro HayuHoro dDoHaa
uMm. akagemuka K.1. 3amapaesa.
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JAE3AKTUBAILIUSA KUCJIOTHBIX U Zn-COAEPKAIIINX HNEOJUTHbIX
KATAJIMBATOPOB APOMATHU3AIIUU TTPOITAHA
Acauenko E.B., Conomnos B.A.

MTY um. M.B. Jlomonocosa, Xumuueckutl paxyiomem

ApomaTu3anus Jerkux yrieBojgopoqoB Ha Ga- u Zn-MFI karanuszaropax siBisercs
OKOHOMUYECKH BXKHBIM IPOIECCOM, HAXOASIIUMCS HA CTaJWUd IMPOMBIIUICHHOTO
BHenpeHuss B Poccun. OmHOM W3 OCHOBHBIX MPOOJIEM KaTaJM3aTOPOB apoMaTH3allud
SBJISICTCSI UX OBICTpast J€3aKTUBAIUSI BCIIEICTBHE KOKCOOOpasoBaHus. llenbro Hacrosiei
paboThl cTanu pa3paboTKa METOTUKH HCCIIEIOBAHUS KOKCOOOpa30BaHMs, B YaCTHOCTH, iN
Situ METOJOB WCCICIOBaHMS, HW3yueHHE KHHETHKM KOKCOOOpa30BaHUs, MPHUPOIBI H
JIOKQJIM3allMA KOKCOBBIX OTJIOKEHUH, a TakkKe WICHTU(UKANUS aKTUBHBIX IIEHTPOB,
OTBETCTBEHHBIX 3a ITOT IMPOIIECC.

B kaudecTBe katannu3aTopoB UCTOIb30BaMH 1eonuThl Tuna MFI, mogudunupoBantbie
OKCHJIOM ITMHKA, HAHECEHHBIM METOJIOM IMPOMUTKH IO BIaroeMkocTH. HcciemnoBanue
apoMaTH3alliy TpolaHa TMPOBOJWIM B TPOTOYHOW KATATUTHYECKOH YCTaHOBKE IIPHU
550-580 °C wm MaccoBOM CKOpOCTH mojaud Ceiphd 2,2-4,4 gl Kuneruky
KOKCOOOpa30BaHMsl KCCIIEAOBAIM METOIOM TepMOrpaBUMeTpuu N Situ. OO6pasisl
KaTajau3aToOpOB JI0 U TOCJE MPOBEIACHHS PEaKIUU ObLTH OXapaKTepU30BaHBI METOJaMHU
XUMHUYECKOT0 aHayim3a, TepMmorpaBuMerpun, NK-crekrpockonuu agcopOupoBanHoro Py.
CocTaB KOKCOBBIX OTJIOXEHHH uccrnemoBaics meromoM skcrpakumu CHLCly, a Ttaxke
nyTeM aHaju3a cootHorreHuss H/C MeTooM XUMUYIECKOTO aHaIH3a.

OO0pa3oBaHre KOKCa B XOJIe PEaKIMH apOMAaTU3alNUU MPUBOIUIO K OJIOKUPOBKE Kak
KHCJIOTHBIX, TaK W IIMHKCOJEP)KAIINX AaKTUBHBIX IICHTPOB, OJHAKO O0O0BEeM TIOp
KaTaJIn3aTOPOB MEHsICS He3HauuTenbHO. Ha karammszarope Zn(2)/MFI(40) meromom TT'-
aHanu3a OBbUTO BBISBICHO HAJW4YMe ABYX THUIOB KOKCOBBIX OTJIOXKEHUH, JIETKOTO U
TSDKEJIOTO KOKCa, MPHYeM, CHadasia o0pa3yercs JISTKUN KOKC, MPUBOJISAIINI K OJIOKUPOBKE
[IUHKCOJICP)KAIUX AKTHBHBIX IICHTPOB, a 3aT€M TSDKEIJIBIN, HAXOISAIIMICSI HAa BHEIITHEH
MOBEPXHOCTH KaTajau3zaropa U OJIOKHPYIOMNNA OpPEHCTEOBCKHE KHCJIOTHBIC IIEHTPHI U
JOCTYI B TIOpPHI 1eonuTa. B ciyuae sxe katamuzaropa H-MFI(40), comepikaiiero ToabKko
KHUCJIOTHBIE LEHTPHI, 00pa3zyeTcsl MPEeUMYIIECTBEHHO BTOPOM THUI KOKCOBBIX OTJIOKEHUH,
TSDKEJTBIN KOKC.

PaGora BemmoaHena npu mnomaepkke (upmer XAJIJIOP TOIICE A/O, PO®DU,
INTAS (Ne 03-51-5286), rpanta wum. JI.Diinmepa Hemenkoi#t ciayO0bl aKaJeMHYECKUX

oOmenHoB U ponaa um. K.M.3amapaesa.
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KMHETHKA XEMWIIOMAHECHEHIINA ITPH OKUCJIEHAH
OKCHUBEH30J10B B BOJJHOU CPEJE B INTPUCYTCTBUU COJIEM MEJIM (1)

besnoc B.B., Onaprok 1./1., Kanu6onornkas JI.B., llleaapux A.H.
Loneykuil HayuoHabHLIU YHUSEPCUMEM

@deHONMpHBIE COCNMHEHMS JIaBHO M3BECTHBI KakK J(QQEKTHBHbIE HHTUOUTOPHI
OKHCIUTENBHBIX IPEBPAIICHUHN OpraHnueckux coequnenuid. C npyroit CTOpoHbI Oarogaps
BBICOKOM pPEaKIIMOHHOM CIOCOOHOCTH ()E€HOJBI B BOAHBIX U OPraHMYECKUX Cpefax caMu
MOTYT OKHUCJSATBCS C OOpa3oBaHWEM AaKTUBHBIX HWHTEPMEIUATOB, 4YTO MPUBOAUT K
CHIWKEHUI0O UX AHTUOKCHUJAHTHOM aKTUBHOCTH. HecMOTpss Ha KaxyIlylocs CXOKeCTb
MEXaHH3MOB OKHCIICHUS (DEHONBHBIX COCOUHEHHWI B BOAHOW M OpraHudeckoil ¢ase,
UMEIOTCS CYIIECTBEHHbIE OTJINYMS. Jl0 HACTOAIIEro BPEMEHU HET OJIHO3HAUHBIX JIaHHBIX,
0 KakoMy MeEXaHH3My HJAeT OKucieHue (eHonoB B Boje. PemieHue 3Toi mpoOiieMbl
BO3MOXXHO Ha OCHOBaHMM H3YyYCHHsI BIUSHUE JOOABOK COJE€H METAIJIOB MEPEeMEHHOM
BaJICHTHOCTH Ha Takue mpoueccbl. OIHAKO B JMTEpaType UMEIOTCS NPOTHBOPEUUBBIE
JaHHbIE O BIMSHUU METAJJIOB IEPEMEHHOM BaJICHTHOCTH, B YACTHOCTH MEJH, HA IPOLECCHI
OKHUCJIeHHs (EeHONbHBIX coenuHeHui. [loaTomMy mpencTaBisuio HMHTEpPEC HCCIeN0BaTh
KHHETUKY PEaKIMd OKUCICHUS HEKOTOPBIX OKCHOEH30J10B (TMAPOXMHOH, MHPOKATEXHH,
NHUPOTaJUIo, TAIIOBAs KUCIIOTA, PE3OPIHH, (IOPOTIIONMH) B NPUCYTCTBUH COJEH MeAu
(I1). Okucnenne npoBoawiIn B KapOoHaTHOM OydepHoi cucreme, pH 9.2-10.8; T=303 K.
Mertoapl  WccieAoOBaHUS  —  Ta30BO-JTIOMOMETPUYECKHM,  XEMMIJIFOMHUHECUECHTHBIN,
CHEKTPOCKOMUYECKUM.

[TokazaHo, 4TO (EeHONBI MOJBEPralOTCs MHTCHCHUBHOMY OKHCIICHHIO KHCIOPOJOM
BO3JlyXa, KOTOPOE COMPOBOKAACTCS XeMITIOMIHECIIEHTHRIM (XJI) cBeueHnEM. DMUTTEPOM
XEeMUJIIOMUHECLIEHIIUU SIBIIsIeTC oOpa3yromuiics OeH30XMHOH. BeneHne B peakiMOHHYIO
cucteMy conieii Menu (Cyabdar, XJIOpPHI, aleraT) NPUBOJWT K CHHKCHHIO HAYaIbHOU
CKOPOCTH OKHCJIEHUS, pe3KoMy MajeHuto XJI-ceeuenus /i rTuApOXUHOHA, TMPOKATEXNHA,
OeH30XMHOHA, ycwieHnto XJI-cBeueHus Uisl NUpOrayuiona U U3MEHEHUIO MHTEHCUBHOCTH
XJI nyist ranmoBoit KucaoTel. Onpeaesie bl TOPSIIKK PEaKIUK 10 CyOCTpaTy U HHTUOUTOPY .
VYcraHoBIEHO, UTO HayaidbHasi CKOPOCTh U MHTEHCUBHOCTH NafeHust XJ1 s rugpoXmuHOHA
JMHEHHO 3aBHCAT OT KOHIEHTpamuu wmeau B uHTepBaie 7-10-5-9:10-4 wmonb/m.
Hab6monaercs ysennuenue XJI-cBeueHus ¢ poctoM BenuuuHbl pH.

Honpl Meau B TaHHOM CHCTEME, BEPOSITHO, NMPOSABIISIOT IUCMYTa3HYIH) aKTUBHOCTD,
B3aUMOJICUCTBYS C OJIHUM U3 BO3MOXXHBIX MHTEPMEANATOB OKUCJIEHUS - CyNEPOKCHIAHH-

OHpPAJMKaJIOM MM 0OpBIBas IIETIM OKUCICHHS [0 PEAKIINHU C MIEPOKCUPATUKAIAMH.
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BJIUAHUE ®YJUIEPEHA Csp HA PEAKIIMOHHYIO CIIOCOBHOCTbD
AJUIMJIOBBIX COEJUHEHUI
burnoga 1O.H., FOmarynosa P.X., Monakos 1O.b.
Hnemumym opeanuuecxkou xumuu YHL] PAH

AJNIUIOBBIE  COENMHEHUS  COCTABJIAIOT  OOUIMPHBIM  KJIAacC  OTHOCHTEIBHO
JIETKOJOCTYIHBIX BEIECTB C Pa3HOOOpPa3HBIMU (PYHKIIMOHATBHBIMU TpynmnaMu. OIHAKO
OHM XapaKkTepU3YIOTCS KpaliHE HHU3KOW CIOCOOHOCTBIO K MOJMMEPHU3AlUH, YTO
00yCJIOBJICHO CaMUM CTPOCHHEM MOJIEKYJ 3THX MOHOMEpOB. /[0 HACTOSIIEro BpeMEHH
OINpe/IeNIEHHbIM pEIlIEHUEM 3a7aud ObUIO MCIOJIb30BaHHE KOMILIEKCOOOpa3oBarenel —
IOPOTOHHBIX W aNpOTOHHBIX  KHUCJIOT, KOTOpble  OOYCJIOBIMBAIOT  HM3MEHEHHUE
MOJISIPU3YIOMIETO AEUCTBUS (PYHKIIMOHAIBHON IPYNIbI B pe3ybTaTe MPOTOHUPOBAHUS WU
00pa30BaHus BOIOPOAHOM CBS3H KHCIOTHI C aJUIMIIOBOM IPYTIIOH.

AOCOIOTHO HEOXKUIAHHBIM SIBISIETCSl aKTHBHpYyomee BiusHue (ymiepena Ceo Ha
PEaKUMOHHYI0 CIOCOOHOCTh AJUTHJIOBBIX COEAMHEHUH B PEaKIMSIX COIMOJIMMEpHU3alUN C
BUHUJIOBHIMH MOHOMepamH. B mpucyTcTBuM (QysuiepeHa YBEIWYCHHE MOJIBHOW JOIU
MaJIOAKTUBHOTO XJIOPUCTOTO ajulWja B PEAKIMOHHOW CMECH NPHUBOJUT K IIOBBIIICHHIO
ckopoctu Tporiecca. B To ke Bpemss B otrcyrctBue Cgo HaOmomaercs oOpaTHas
3aBHCHMOCTH. YBEJIMYEHHE MOJIBHOW JOJM aJUTMIOBOIO MOHOMEpa B HCXOAHOM CMECH

BBI3bIBACT YMCHBIICHUC CKOPOCTHU PCAKIHHU.
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KuneTnueckre 3aBUCHMOCTH PEAKIMK COMOJIMMEpPHU3anuu xoprcroro ammmia (AX)
¢ Mmetunmerakpuinatom (MMA) npu mMonsHOM cootHomeHun 1- AX:MMA=0.3:0.7 u 2-

AX:MMA=0.5:0.5. a) 6e3 pymiepena Cgo, 6) B mpucytctBuu dyiepera Cgo.
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I'NIPOAJTKNJINPOBAHUE BEH30JIA U DTUWJIBEH30JIA HA
KATAJIM3ATOPAX Ru/Ni/Beta
boponuna 1.b.
MI'Y um. M.B. Jlomonocoea

[ToBblllIeHHE TEPMUYECKON YCTOMYMBOCTH TMOJMCTHUPOJIA MYTEM BBEACHUA B €ro
COCTaB MOJICKYJI 1- U M-(DEHHIJICTUPOJIA SBJISICTCS] BAXKHOM MPOMBIIIJICHHOM 3a1a4ei.

B Hacrosiieit pabote mpeanokeHa MPUHLIUITHAIBHO HOBAsi cXeMa MOJy4YeHHs mapa-
U MeTa- (EHUIICTUPOJIOB Yepe3 CTATUI0 THIPOANKHIUPOBAHHUA OEH30J1a STHIOCH30JI0M C
00pa3zoBaHUEM 7- U M-3THIIHMKIOreKcminoen3onos (JLI'B).

B kadecTBe karanmmzaropa I JaHHOTO Tporiecca OblT BbIOpaH neonut H-Beta c
SiO2/Al,03=75, momuduimpoBanubiii coemunenusimu Ru (0.5-1 macc.%) u Ni (0.5-2
macc.%). MHccnenoBanue (PHU3HKO-XMUMHUYECKUX CBOMCTB KaTalM3aTOPOB IMPOBOIMIH
METOJIaMU HHU3KOTEMIIepaTypHOH ajacopOuuu a3oTa, xumudeckoro aHaiusa, TIIB Hj, a
taxke UKC ancopobupoBannoro CO. Katanuruueckue cBoiicTBa 00pa3iioB UCCIIEIOBAIN B
IIPOTOYHOM pPEAKTOpE IPH 170°C, naBmenmu 10 arv 1 WHSV B unTepBaie 1 - 64 r/r*u.

Ha ocHOBaHMM KWHETHMYECKHX [aHHBIX OBLIO YCTAHOBJIICHO, 4YTO CHOBHBIM
MapIIpyTOM pPEaKIHUU SBISETCS THAPOANKHIUPOBaHHE O€H30ila H ATUIOEH305la C
obpazoBannem OIII'b. TlobGoyHbIME TIpollecCaMM SIBISIOTCS TIOJIHOE THAPUPOBAHUE C
oOpa3oBaHMEeM LHMKIOT€KCaHa U OTWIIMKIOIeKCaHa, a Takke Oornee Tiybokoe
ATKWINPOBAHKUE ¢ 00pa30BaHUEM MPOU3BOIHBIX - U TPULUKIOTEKCHIOCH30JIO0B.

W3yueHue BIMSHHS COIEpPKAHUS HAHECCHHBIX MeTayuioB B oOpasnax Ru/Ni/H-Beta
Ha aKTUBHOCTH MOKa3aj0, YTO Ha MOHOMETAJIMYECKUX PYTEHUIN- U HUKEIb- COAEpPKAIIUX
KaTtajqu3aTopax MpeodsasaeT MPoIece TUAPOATKUINPOBAaHUS OCH301a W ATUIOCH30Ia.
BBenenue BTOporo MeTtannga CIOCOOCTBYET TOBBINICHHWIO KOHBEPCHM CBHIPBS, U
YMEHBIIICHUIO JE3aKTUBALMK KaTalIM3aTopa, HO MPHUBOJUT K 0Opa3oBaHUIO OOJBIIOTO
KOJIMYECTBA LHWKIOTEKCaHa M ATHIIMKIOTEKCAaHa, BBIXOJAbI KOTOPHIX BO3PAaCTalOT C
YBEJIMYEHUEM OTHOCUTEIHHOTO CO/IEP KaHUS HUKEISl B COCTAaBE KaTajan3aTopa.

OnTumanbHBIMU KaTajau3aTopamMu TUTST CEJICKTUBHOTO MOTyYeHUs
STUILUKIIOreKcHioen3o0ma sBisitoress Ru/H-Beta ¢ SiO»/Al03=75, conepxammii 1 macc.%
Ru u Ru/Ni/H-Beta ¢ SiO,/Al,03=75, coaepxanmii 1 macc.% Ru u 0.5 macc.% Ni, Ha
koTopbiX Beixoa DII'b cocraBun 28 %.

PaGora BeimonHeHa npu (uHaHCOBO# momuepxkke ¢upmbl Xanmop Tomce A/O u

npoekta NATO NRSFP 982166.
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KHCJIOTHBIE U KATAJIMTUYECKHE CBOMCTBA Al,0;, MOJIU®UIIN-
POBAHHOI'O KATUOHAMMUM PEJAKO3EMEJIbBHBIX 23JIEMEHTOB
Byposa M.B., ®uonos A.B., Jlynun B.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Oxkcup amoMuHUs, MOIUGUIIMPOBAHHBIM KaTHOHAMH PEAKO3EMENbHBIX 3JIEMEHTOB,
MPOSIBISICT KATAJIUTHUYECKYI0 AaKTHBHOCTh B PEAKIMH JACTHUApATAIIMH H30MPOMHIOBOTO
cnupra. AKTUBHOCTH JIaHHBIX KaTaJdu3aTOpPOB MpejcTaBleHa B Tabmuie. B aToi xe
TaONuIle TpUBEJCHA KOHICHTpPAIUsl [MapaMarHUTHOTO KOMIUJIEKCA AaHTpPaXWHOHA Ha

MIOBEPXHOCTH 00Pa3IIOB.

Cucrema N*107*°, momnekyn/m Kerr, €17 (523 K)
Al,03 14,0 4,4
Y*/ Al,03 53 2,3
Gd>*/ Al 03 2,3 2,0
Ho>/ Al,O3 5,1 3,2
Pr¥*/ Al,O, 2,8 1,2

[TonyuyeHHbIE JaHHBIC TOKA3bIBAIOT HAJIMYHME SIBHOW  KOPPENSLIUU  MEXIY
KaTaJIUTHYECKON aKTUBHOCTHIO 00pa3I[OB M KOHIICHTpAIMEH MapaMarHUTHOTO KOMIDIEKCa
aHTanI/IHOHa C KOOp[[I/IHaIII/IOHHO-HeHaCI)IHICHHBIMI/I KaTuOHaAMU AJTFOMHUHUA Ha
MTOBEPXHOCTH.

Jns cucreM, MOAM(UITUPOBAHHBIX KaTHOHAMH MTTPUS U TOJBMUS, KOHIICHTPALUU
MapaMarHUTHOTO KOMILJIEKCA OJIM3KU MO 3HAYCHUIO, OJHAKO KATAIUTUYECKas aKTUBHOCTH

3+
Ha obOpasue HO™'/ Al,O3 Oosbie. DTOT pe3ynbTaT MOXKET ObITh OOBSICHEH TEM, YTO
CIICKTPBl aHTPAaXWHOHA, aJCOPOMPOBAHHOTO Ha TIOBEPXHOCTH JAHHBIX 00pa3loB, UMCIOT
pa3HbIf BUJ. B Cllydae MTTPUS TO 6-KOMIOHEHTHBIN CIIEKTp, a B ciay4ae roibmus — 11-
KOMIOHEHTHBI. (OO0pa3oBaHWe 6-KOMIOHEHTHOTO CIIEKTpa TOBOPUT O TOM, HYTO
3+
3JIEKTPOHOAKIIEITOPHBIC IIEHTPhI MoBepxHOCTH cuctembl Y~/ Al,O3 ciabee 3neKTpoHHO-
3+
aKIEnTOpHbIX IEeHTPoB cucteMbl HO™/ Al,O3, 9ro MOXKeT CIIyKUTh OOBSICHEHHEM
pa3Inyus KaTATUTUYECKON aKTUBHOCTH 00pPa3IIoB.
PaboTa BBINONHEHA NMPHU COACHCTBUU MPOTPaAMMbI MOIEPIKKH BEIyIIUX HAYYHBIX

ko1 P® (mpoext HIII Ne 1275.2003.3).
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W3YYEHUE HOBON CHUCTEMBI ®EPMEHT-PEJOKC-MEJUATOP HA
OCHOBE JIAKKA3bl U KOOPJAUHAILIMOHHBIX KOMIIJIEKCOB PYTEHUS
Bunecos A.C., Kypsees C.A., ®enoposa T.B., Crenanosa E.B., Jlannecman E.O.,
Koponesa O.B.

Hnemumym 6uoxumuu um. A.H. Baxa PAH, Mockea

HccnenoBana BO3MOYKHOCTh OKHCIICHUS! KOMIUIEKCOB PYTEHHUSI KUCIIOPOZOM BO3/yXa,
KaTaaM3upyeMoro Jjakka3od wu3 rpuba Coriolus hirsutus. [lns wuccnemnoBanust ObuTH
BBIOpaHbl KOMIUIEKCHI Tpex TumoB. (I) He coxepkamme CBS3M METaILI-yIJIEpOJ
(Ru(bpy)2.COg3), (Il) mmxnopyrenupoBanubiii komiuieke ([Ru(phpy)(phen);]PFs) u (111)
[IUKJIOPY TCHUPOBAHHBIC KOMILTEKCHI c ¢boTOTAONITBHBIMI JUTaHIaAMHU
([Ru(topy)(phen)(MeCN),]PFs, [Ru(phpy)(phen)(MeCN),]PFs,
[Ru(topy)(bpy)(MeCN),]PFs, [Ru(phpy)(bpy)(MeCN);]PFs).  YcraHoBieno,  4to
KOMIUICKChI PYTEHHS SIBISIOTCS PEIOKC OOpaTHMMBIMH, a TaKkKe CyOcTparaMH JIaKKasbl.
Bbeima wmcchenoBaHa  CTalMoOHAapHAas KUHETHKA PEAKIUH OKHCICHUS PYTEHHEBBIX
KOMILIICKCOB KHCIIOPOJIOM, Katanmusupyemas nakkaszoit u3 Coriolus hirsutus. Tpeanoxena
KMHETUYECKasl CXeMa TNPOTEKaHMs KaTalik3a, OTBEYAIOIas KJIACCHYECKOH CXeMe
Muxasmuca-Menten. DdexrnBrocTs Katammsa nakkazoif (10° — 10" M™c™?), rakxe kak u
JpyTHe KaTaJUTHYeCKHE TapaMeTpbl CpPaBHUMBI, a Ui HEKOTOPHIX KOMIUIEKCOB
NPEBOCXOMUT AHAJOTMYHBIE XapaKTEPUCTUKH, OIpPEICICHHBIC [UIi OPraHUYeCcKUX
cyOcTpaToB epMeHTa.

Paspaboran meron momubukanuu jgakkasbl u3 Coriolus hirsutus komruiekcamu
pyTeHHS B a’pOOHBIX M aHAdPOOHBIX YyCIOBUSX. [IpM WMCIOIB30BaHUM KOMILIEKCOB
[Ru(phpy)(phen)(MeCN)]PFs u Ru(bpy),CO3 mis moandukanuu hepMeHTa, KOJIHUECTBO
KOOPJMHAIIMOHHO CBSI3aHHBIX KOMIUIEKCOB Ha MOJICKYJy ()epMeHTa OBUIO OJWHAKOBBIM
npu a’poOHBIX M aHa’POOHBIX YCIOBHSIX BCTpoWkH: 5 m 3 coorBercTBeHHO. Kak mpwm
a’poOHOM, Tak W mpu aHadpoOHoit BeTpoiike Ru(bpy),CO3 B Monekyiny gaKKassl
BO3pacTaeT Mepuo/ MOMTyHHAKTUBAIIMN MoAuduirpoBaHHoro ¢hepmenta — Ha 29% u 24%
cooTBeTCTBEHHO. CpaBHEHHE KATAJMTUYECKMX KOHCTAaHT IPOM3BOIHBIX JIAKKa3bl CO
cszanHbiMU KomIuiekcamu [Ru(phpy)(phen)(MeCN);]PFs monyueHHBIME B aHadpOOHBIX
YCIIOBHUSIX C aHAJOTMYHBIMU XapaKTEPHCTUKAaMH HATUBHOTO (hepMEHTA IOKa3ao, YTO MPH
ucronp30BaHnu B kKadecTBe cyOcrpata ABTC koHcranta Mmuxasnuca NMpakTHUECKH He

MeHsieTcs, a 3ppekTUBHOCTH Katanu3a (Kea/Km) Bo3pactaer Ha 40%.
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KOOPIMHALIMOHHBIE COEAUMHEHUS IMPOTEA3bI CANDIDA ALBICANS C
KATHOHAMM d-METAJIJIOB KAK PETYJIITOPbI ®EPMEHTATUBHON
AKTUBHOCTHU

lanumsanosa P.P., KyteipeBa M.II.

Kasanckuii 2ocyoapcmeennbiii ynusepcumem

Wunynupyemast acmaparuHoBass mnpoTenHasa Candida albicans (SAP C.alb.)
o0JIalaeT aHTUTCHHBIMU CBOWCTBAMH M SBIISICTCS OCHOBHOW NPHYMHOW MAaTOr€HHOCTH
JTAHHOW KyJbTypbl. [IpemoxkeHbl Moaxoabl K OLEHKE KOOPANHALIUOHHBIX B3aUMOICCTBUM
coenuHeHnit onodunbabix O-metammoB Mn(Il), Zn(ll), ¢ yderom mpupoasl MeTamia u
COCTaBa COCIAMHEHMS HA MPOCTPAHCTBEHHOE CTPOCHHE M (PEPMEHTATUBHYIO aKTUBHOCTH
SAP C.alb. TIpoBemeno wu3ydenue komiuiekcoobpazosanus ZNnCl,, MnCl, u xematos
(ZnCI2) MJ[t-BuNHC(S)NP(S)(OPr-i),], ¢ SAP C.alb. PaccuurtanHbie 1O JaHHBIM
AIICKTPOHHOM CIEKTPOCKOMHUU KOHCTaHThI ycToitumBoct (IgP), cocraB KOMIUIEKCHBIX
bopM, KOJIMIECTBO YUIACTKOB CIEIIH(PHUECKOTO CBA3bIBaHMS (hepMeHTa ¢ MoayasiTopom (Nn),
npouHocThb (Ka) u cTexuomerpus obpasyromuxcs coeaunennii SAP C.alb. ¢ saddexropamu

MMpEaACTaBJICHLI B Ta6JII/II_[€.

Coenunenue Igp CocraB Ka, MOIB n | Crexuomerpus
ZnCl, 4,73+0,02 1:1 (1.78+0.02)x10" | 1 1:1
MnCl, 7,02+0,20 1:1 (7.95+0.02)x10" | 1 1:1

7
17.59+0.02 31 | (11220040
T ' (7.04+0.03)x10° -

CyMMUpys TIOJTyYeHHBIC JaHHBIC MOXKHO MPEIOJIOKHUTh, YTO MPH B3aUMOACHCTBUU
SAP C.alb. ¢ ZnCl; u MnCl; npoucxoaut KoOpAWHAIMS WOHA METalula ¢ KHUCIOPOIOM
JIenpoToHHpoBaHHOTO ASpP 57 (ueHTp cBsA3biBaHMsA (EpMEeHTa C MeTalylaMH), a
B3aumoJieiictBue Znl, 00yCIOBICHO KOOPIUHANIMEH KATHOHA MOJIYJISTOPA C KUCIOPOIOM
Asp 57; Asp 32 u 218 aktuBnoro 1entpa ¢epmenta (DTG)/(DSG) u Tyr 84 u Asp 85
KOH(QOpPMAaMOHHOTO IeHTpa. [loMyueHHbIC JaHHBIC HCIOJIB30BAHBI IS yIPABICHUS
depmenraruBHoii akTuBHOCTRIO SAP C.alb. B auanasonax konrenrpanuii ZnCl, 1x10° -
1x10™ u 1x10® -1x107 monb/n HaGmomaercs >ddexT uHrHOMpoBanus, 5%x107 - 5x10°
Moub/n — 3¢ ekt aktuBamuu SAP C.alb. Moaymnstopst MnCl; u Znl; oka3bIBarOT TOJIBKO
UHTHOUpYoIee AeHCTBUE HA ePMEHT.

Pe3ynbTaThl HCCIIEMOBaHUS WCIOJB30BAHBI IS Pa3pabOTKUA TMPOCTHIX MOJEIeiH
KOOIIEPAaTUBHOTO  B3aUMOJCHUCTBUS HEOPTaHWYECKUX APPEKTOPOB CO  CIONKHBIMH

MHOFO(i)YHKI_II/IOHaJ'ILHBIMI/I 6I/IOJ'II/IF8.H,I[EIMI/I.
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POJIb OPTAHUYECKHUX AJOHOPHBIX JIMTAH/IOB B PA/IUKAJIBHBIX
PEAKIUAX, KATAJIM3UPYEMbIX METAJIJIOKOMIUVIEKCAMU
lantman M.I'., Tapxanosa M.I.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Pabora mocBsiieHa CpaBHUTEIBHOMY HCCIEAOBAHUIO BIUSHUS MPUPOIBI JOHOPHBIX
JIMTaHIIOB Ha  MPUCOEAUHEHHUE CCly;, x onedpunam wu OKHUCJIHUTEILHOTO
CIBaMBaHUS MEPKAITAHOB.

Panee MbI moOKa3anH, 4YTO OKHCIIEHHE THOJOB B HEMOJSIPHON cpelae Haumbosee
AKTUBHO KaTAJU3UPYIOT KOMIUIEKCHI MEJIM, a TMPUCOCAMHEHUE — Meau U skenesa [1]. B
Cllydae elie3a paJuKalbHBI MEXaHU3M KOHKYPHPYET C KHUCIOTHBIM. B oboux cmyuasx
BBICOKYIO aKTHBHOCTB IPOSIBIITIOT KOMILUIEKCHI, COJEpIKAIINe B KOOPJAMHAIMOHHON chepe
MeTannaa arombl azota. [loaToMy yaoO0HONW MOAENTBHOW CHUCTEMOW Il HCCIETOBAHMS
SIBIITFOTCS. KOMIDICKCBI MEIU C a30TCOJCPKANIUMH JIMTaHIaMU. Takue JUTaHIIbl MOTYT
y4acTBOBaTh B CTagUsX BOCCTAHOBJICHUS [IBYXBAJEHTHOW MEIUW B OIHOBAJCHTHYIO,
B3aMMOJICHCTBHSI C YETBIPEXXJIOPUCTHIM YIJIEPOJIOM ¢ 00pa30BaHUEM TPUXJIOPMETHUIHHBIX
panukanos, nepeaaun nenu [2]. [Ipu 3TOM B peakiusax 4YeThHIPEXXJIPOPUCTOrO Yriepoaa
HanbOonee S((HEKTHBHBI OPraHWYCCKUE AMHHOCIHUPTHI, KOTOpPBHIE Iake B OTCYTCTBHE
MeTalljla caMH 1Mo cebe MOTyT BBICTYNAaTh JOBOJBHO 3((EKTHBHBIMU KaTaau3aTopamMHu
MPHUCOSMHCHUS YETHIPEXXIJIOPUCTOTO YTIIepoa K oJehuHaM.

B peakiuu OKHUCIIEHHS MEPKaNTaHOB KOMIUJIEKCHI C MPOCTHIMH anuaTHYeCKUMHU
AMUHOCIIUPTaMH, B YacTHOCTH ¢ MDA, W aMHHOKHCIOTAaMH TMPOSBISIOT BBICOKYIO
AKTUBHOCTh, B TO BpeMsi KaK CWJIbHBIC JOHOPHBIC JUTAHIbI, TAaKHE KaK apoOMaTHYECKHe
AMUHOCIIUPTHI ¥ aMUHBI OTPUIATESIILHO BIUSIOT HA KAaTAIUTHYECKYIO aKTUBHOCTh METHBIX
KOMIUIeKcOB. boree Toro, mo0aBku STUX JOHOPOB K AKTUBHBIM KOMILIEKCAaM 3aMETHO
CHMKAIOT aKTUBHOCTh W CTA0MJIBHOCTHh KaTaJIM3aTOPOB. DTO MOXHO OOBSCHUTH OoJiee
CWIBHOM cTa0unu3anueil MoHa MeOu B CTENEHH OKUCIeHHs +2 U COOTBETCTBEHHO
YMCHBIIICHHEM  CKOPOCTH  BOCCTAHOBJICHHS MW  MEPKANTaHOM.  AHAJOTUYHO
CTaOMIM3anus OAHOBAJICHTHON Meau (KOMIUIEKC MEIH ¢ MEPKATaHOM) TaK)Ke MPUBOJIHT K

IMMOJTHOMY MCYE3HOBCHHIO KaTaJIUTUYCCKOM aKTHBHOCTH.

1. B.B. Cmupnos, W.I'. Tapxanosa, A.. Kokopun, JI.C. LIBetkoB, Kuneruka u
Karanus, 1. 46, Ne 3, ctp. 909

2. .I'. TapxanoBa, M.I'. T'antman, A.O. Ywmxos, B.B. Cmupnos M3s. AH Cep.
X¥M., B IeyaTu

Pabota BemonaeHa npu noanepxke rpanta POOU Ne 06-03-32394a
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CEJIEKTUBHOE OKHUCJIEHUE METAHA TUOKCHUAOM YIJVIEPOJA C
NCHOJb30BAHUEM KATAJIU3ATOPA UHTEPMETAJIJIUJA Co-Al

ApxkaroBa JI.A., 'anaktuonosa JI.B., Xapmamosa T.C., [opbyHoBa A.U.

Tomckuii cocyoapcmeenmwlili yHugepcumem

OnHO#t 13 TIIaBHBIX MTPOOJIEM, CBSI3aHHBIX C OXPaHON OKPYIKAIOIICH CPeIbl, SBIISCTCS
riobansHOoe ToTeruieHne. CYHMTaeTcs, YTO OHO CBSA3aHO C «IAPHUKOBBIM 3(PGHEKTOM,
BbI3BAaHHBIM BBIIETICHHEM HEKOTOPBIX Ta30B, TaKWX KakK AHOKCH] YIJepoJa W MeTaH,
KOTOpBbIE 33aJICPKHUBAIOT TEIUIO, U3TydaeMoe 3eMJIEH, U MOCTENIEHHO HarpeBaloT aTMocdepy.

[TosTomy wmcrmonpzoBanne CO; B KadecTBE CHIPbS Ui MOJTYYCHHS BBICOKOIICHHBIX
MPOAYKTOB SIBIISIETCS aKTYaJIbHBIM.

VrnekucnotHast kouBepcus Mmerana (YKM) sBiseTcst MepClEeKTHBHBIM CIOCOOOM
NOJy4YeHUs CHHTe3-Ta3a. Hambonee aKTUBHBIMH M CEJIEKTUBHBIMHU KaTaIM3aTOpaMH
npouecca YKM SBIAIOTCA KaTaau3aTopbl Ha OCHOBE METAJIOB IOATPYIIBI IIATHUHBI,
OJIHAKO, BCIIEJCTBHE WX BBICOKOM CTOMMOCTH, MpearouyTeHue BCE yalle OTHaETCs
KaTaau3aTopaM Ha OCHOBE METAJJIOB CeMeicTRa xee3a, B yacTHOCTH Ni.

B  nmanHoii pabore BHepBBIE HCCIEAOBaHA  KAaTAIUTUYECKas aKTHUBHOCTb
UHTEPMETAITHIOB, CoJepIKaIIX Al " Co, TIOJTyYeHHBIX METOJIOM
CaMOpacIpOCTPAHAIOUIETOCS  BBICOKOTEMIIEPATYPHOTO CHHTE3a, B peakuuu YKM.
Conepxxanne Co B oOpa3ax BapbUpOBajoCh B Auana3zoHe 65-94 mac.%. Jlns cpaBHeHMSA
UCCIIeIOBaHbl 00pa3lbl MacCHBHOTO KOOAJIBTOBOrO Karaiusaropa. PeHTreHo-¢as3oBblii
aHAIIM3 UCCIIeTYeMBIX 00pa3IoB CBHAETEIBCTBOBANI O HAMHMIHUHU (a3: Coyys,, COree, COAL
B paGore BbIsIBIEHa 3aKOHOMEPHOCTh: C yBEJIMYEHHUEM COJAEpKaHHUA KoOanbTa
KaTaJUTUYeCKas AaKTUBHOCTh KOHTAKTHBIX MacC MOHOTOHHO BO3pacTaeT, JOCTUTast
MaKCHMaJIbHOTO 3HAYEHHS JUIsi MACCHBHOTO KOOaIbTOBOTrO Katanu3aropa (kousepcust CO-
paBHa 97,4%, xouBepcus Mertana 80,3%). B0o3MOXHO MpemnoaoX)HTh, YTO AKTHBHBIM
KOMIIOHEHTOM KaTaJIh3aTopa SBJIAETCS METAIIMYECKHI K0OanbT, 0OJHAKO, UCTIOJIb30BaHUE

MaCCHUBHOI'O 06pa3ua Heuenecoo6pa3Ho BCJICACTBUC €TI0 CIICKAaHUA.

64



MVYJIUbTUDPAZHOE T'NAPOAEXJIOPUPOBAHUE TPUXJIOPBEH30JIA B
NMPUCYTCTBHUU Pd-KATAJIU3BATOPOB HA OKCUJIHBIX HOCUTEJISAX
Epoxun A.B., Kopotkos A.B., JIokresa E.C.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Paspaborka  MeTom0B  Karanmutuueckoro  ruapoaexiopupoBanus  (I'IX)
XJIOPCOACPKAIMUX ~OPraHUYECKUX COCIUHEHHWH TMPEACTaBIsET COOOW  aKTyalbHYIO
npoOJeMy COBPEMEHHOW XHMHH, IOCKOJIBKY MHOTHE XJOPOPTaHHMYECKUE COCIUHCHHS
SIBIISTFOTCSI OTTACHBIMU YKOTOKCHKAHTaMHU.

Kak m3BecTHO, 4acTo pemnraroiiee BIMSHUEC HA aKTUBHOCTh KaTalli3aTopa OKa3bIBacT
npupoaa Hocutenss. OKCUJ MUPKOHUS MPUMEHSCTCS B IMUPOKOM KPYIre KaTaIUTHUCCKUX
NPOIIECCOB B KAYeCTBE HOCHUTENS JJIS TMaJUIAJMEBBIX KaTaJIW3aTOPOB BCIEACTBUE €rO
XOPOIIMX MEXaHHYECKUX CBOMCTB, TEPMUYECKON CTAOMIILHOCTH Y HU3KOW JI€3aKTUBAINH B
nporiecce peaknuu. JloGaBneHwe BTOporo okcuma kK ZrO; MOXET TPHBECTH K
3HAYUTEIIBHOMY POCTY AKTHBHOCTH TPUTOTOBJICHHOTO HA TAKOM HOCHTENIC KaTan3aropa,
MOCKOJIBKY 3a CYeT JICTUPOBAHHS YJACTCsS CTAOMIM3UPOBATh TETPArOHAIBHYIO WIIH
KyOmdeckyto (a3y okcuma mupkoHus. OIHUM M3 ONpenessonmx (GpakTopoB BBIOOpA
JeTUpyIOmed J00aBKH  SBISETCS TO, HACKOJIBKO AaKTUBEH OyJeT KaTalu3arop,
NPUTOTOBJICHHBIM HA YUCTOM OKCHUJIC.

B pabote ucnonp3oBanu 2%Pd-coaepikaiine Kataau3aTopbl, HAHECEHHBIC HA OKCH/T
UTTPHS, OKCHJI TAJTUS, a TAaKKe OKCHUJ HMUPKOHMS, MoaudunupoBanHbii Y203 u Gay0s.
Oxcun wurrpust roroBuwan mnpokaauBanueM Y (NO;3)3*6H,0. CwmemianHbie CHUCTEMBI
TOTOBWJIM COOCQKIEHUEM U3 PacTBOPOB coyied ammuakoM mpu PH=9 ¢ mocrmemyromum
NPOKAJIMBAaHUEM TIPU TEMIepaType KPHUCTAUIM3AIMK TETparoHalIbHOW (a3l OKCHIa
upKkoHust. Kartamu3aTopsl TOTOBHIM METOAOM oOcaxkacHus Ha Hocureiab PA(OH), u3
paccuntanHoro komuuectBa pactBopa PdCly. 3atem o6pasusr npokanusanu mpu 500°C u
BOCCTaHaBJIMBAJIN BOJIOpOIoM B TeueHnH yaca pu 400°C.

AKTHUBHOCTh TIOJIyYEHHBIX KAaTaJIM3aTOPOB CpaBHUBAIM 10 KoHBepcuu 1,3,5-
tpuxsopoensona (TXB) B peakuuu mynastrdasnoro I'/IX. Peakunonnas cpema cocrosia
13 BOJHOI'O pacTBopa mienoyu, pacrsopa TXb B H300KTaHe, T€TEpOreHHOr0 KaTaanu3aropa,
BOJIOPOJIa M areHTa MeX(Pa3HOTO MepeHoca.

BbII0 BBISICHEHO, YTO HAMOOJBIIYI0 aKTUBHOCTH mpossiser 2%Pd/Y,0s3 B ero
MPUCYTCTBUH TOJHOE TipeBpamieHne TXb B 6eH3zon mpoucxoaut vepe3 10 munyT mocie
Havaja peaknuu. Karanm3aTop, B Ka4ecTBE HOCHTENS I KOTOPOTo HCIOIb3oBaiu ZrOy,
mMoudunupoBanHblii 1 n 5% nobGaBkaMu OKcHaa UTTPUS JTMOO OKCHJIA TAJTUS, OKa3ajcs
CYIIECTBEHHO aKTHBHEE, YeM KaTaJM3aTop C TeM e cojaepkanuem Pd, HaHeceHHbIH Ha
YHCTHIA OKCHT ITAPKOHHS.

Pabora BbinonHeHa npu puHancoBoit moguepikke PODU (rpant Ne 04-03-32869).
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CHUHTE3 W MCCJIEJOBAHUE KATAJIMTUYECKON AKTHBHOCTH
HAHECEHHBIX OBPA3IIOB Me/CexZrixO, (Me = Cu, Fe)
Nummaes H.M.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

B mHacrosmee Bpems oco00oe BHHUMaHHE YACSETCS TIOMCKY TPEXMapIIpyTHBIX
KaTaJIM3aToOpOB ISl HEUTpaIHM3allii Ta3000pa3HBIX OTXOJOB TPAHCIIOPTA, 3arpsi3HSFOIINX
armocepy (CO, CiHy m NOy). B mpencraBineHHOil paboTe HpemnoXkeH HOBBIH CHOCOO
TIOJTyYCHHSI KaTaJIu3aToOpoOB Ha OCHOBE TBEPABIX pacTBOpoOB CexZri4O,, 3aKimroydaroniuiics B
Pa3JIOKCHUM CMecel HUTPATOB LiepHsi U IMpKOHUs (MonbHOE oTHomieHue Ce : Zr = 1:1) B
xunkoM NHsNOj3 ¢ ucrons3oBannemM MUKpPOBOITHOBOTO M3myuenus. [Ipu cuntese Hocurens B
B PEAKIMOHHYIO CMecCh no0aBisiiack TuMoHHas kuciota. O6pasust VI u VI roroBumuck
nobasiennem HuTpaToB CU m Fe HemocpeacTBeHHO B MCXOAHbBIE cMmecu. [IpormuTka comsimu
memn w3 pacuéra 1 mom% CuO mpoBoamiack MO CTaHAAPTHOW MeToauKe. DU3UKO-
XMUMHUYECKHE CBOWCTBA 00pa3LoB oxapakrepu3oBaHel MerogamMu PDA, ITA, TI'A, JIPCA,
CM. Hocurens A cocrout u3 2 das: t-ZrO, u t-Cegg(3)Zr019302. B T0 ke Bpems Hocurens B
MOHO(A3HBIN, M €r0 COCTaB COOTBETCTBYET CpeHeMy cocTaBy CegsZrp50,.

Karamurndeckass akTHBHOCTh 00pasioB B peaknuu okucieHus CO m3mepsuiach Ha

YCTaHOBKE MPOTOYHOT'0 THIIA C KBAPLIEBBIM PEAKTOPOM «TpyOa B TpyOe».

O6p I 1 i v \% VI VI
aseq | CuO/A | CuO/A | CuO/A | CuO/B |CuO/B, 5% | CuO/CesZr; <O, |Fe,04/CexZr14O;
Ts09 130 127 157 165 147 99,5 217
Tosw 161 163 207 202 178 124 497

Oopasie | u 1l (Hocutens A) o0nanaroT OOJNbIIIEH KaTATUTHUECKON aKTHBHOCTBIO, YeM
IV ¢ tem e coctaBom (Hocutenb B). TIpormTka Hocutens A pactBopom CU(NO3), B sKuIKOM
NH;NO; (I1l) oxazamace Menee 3GQEKTHBHONW MO CPaBHEHHIO C TMPOIMUTKON B BOIHBIX
pactBopax (I, 11). Bo3smokHo, HepaBHOMepHOe pacmpeneiacuue CuO Ha mosepxuoctr |11
CBSI3aHO C MEHbIIeH cMaunBaeMOcThio Hocutens paciiaBoM NH4NOs.

HawuGonbmas aktuBHOCTH 06pasna VI cBsizaHa, BO3MOXKHO, C BBICOKOM KaTalUTHYECKOM
AKTHBHOCTBIO MEIHBIX OKCHIHBIX KJIacTepoB, oOpasyrommxcs B cucteme CuO-ZrO, [1].
Ob6pazen; VI, nomyuyeHHslli aHAJIOIMYHO, MPOSIBUI HAaUMEHBIIYI0 aKTHUBHOCTb. JTO MOYKHO
OOBACHUTL OTHOCHMTEIBHO HHU3KOM TemmepaTypoil oOpasosanus Fe,O3 (~100 °C), B
pesynbTare uero okcuapl Ce u Zr ocaxaaroTes Ha OBEPXHOCTh yacTull Fe,03.

Pab6ota BeimonHeHa npu nozepkke rpanta PODU Ne 04-03-32734a.

1. H.T. Bacenun u ap. // Xypunan ¢usnueckoit xumun. 2005. T. 79. Ne 8. C. 1417-
1423.
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MNOJYYEHHUE 3KOJOI'MYECKHW YUCTbBIX KOMIIOHEHTOB MOTOPHBIX
TOIIJIMB HA KATAJIMU3ATOPAX PU®OPMUHI A
KabkoB A.A.
Capamosckuii cocyoapcmeennwiii yrusepcumem um. H.I'. Yepnviuesckozo.

B  pabore wu3yueHa  KaraquTH4ecKas  aKTUBHOCTb  BBICOKOKPEMHMCTBIX
neonurconepxkamux —karaauzaropoB LBK-III u ZSM-5. C uenpio mnomyuyeHus
IKOJIOTUYECKH YHUCTHIX MOTOPHBIX TOIUIUB KAaTaTUTUYCCKUUA PHUDOPMUHT H-TEKCaHa H
¢pakuun 85-180°C mnpoBoamiaM Ha J1abOpaTOpHOM YCTAaHOBKE IPOTOYHOIO TUNA B
untepsane Temmeparyp 300-500°C, 06BEMHOH CKOPOCTH MOad Ceipbs 1 u™’, mpwm
aTMOC(EpHOM JIaBICHUH, 0€3 LUPKYJIALUN BOJOPOACOAEPIKAIIIEro rasa.

BbICOKOKpEMHHCTBIE LIEOIUTCOJIEpKAIINE KaTaau3aTopbl, Hauboyiee aKTUBHBI B
peakmusx  HM30Mepu3aluu  yriaeBojgopomoB npu  temmeparype 300°C, dro
HOATBEPXKIACTCS OTHOCUTEIBHO BBICOKAM BBIXOJOM IPOJYKTOB H30-cTpocHUs (27%).
Ho yka3anHbple KaTanmu3aTopbl o0O0JaalOT pa3IUYyHON aKTHBHOCTBIO B pPEaKIUU
apomatuszanuu. Karammzatop ZSM-5 0Oosiee CeENeKTHBEH B apoOMaTH3AlUH
yriaesogoponos, yem LIBK-III-895, uro moaTBep:kpaercss MOJy4eHHBIMH JaHHBIMU.
CenextuBHocTth ZSM-5 u IIBK-III-895 B peakumu apomaTu3anuu H-T€KCaHa IpH
300°C parna 58.1% u 0.9% cooTBETCTBEHHO.

VY CTaHOBIIEHO, YTO MPEUMYILECTBO LEOIUTCOAEPKAILEro KaTalu3aTopa 3aKIr04aeTcs
B BBICOKOW W30MEpHU3YIOMIEH CIIOCOOHOCTH 110 CPaBHEHHIO C TPOMBIIUICHHBIM
AJTFOMOIIATUHOPEHUEBBIM KaTaJlnu3aTopoM, 4TO M03BOJISET 10JIy4aTh
BBICOKOKAQYECTBEHHOE MOTOPHOE TOIUIMBO M3 TNapa(UHOBBIX YIJIEBOJOPOIOB H
HU3KOOKTAHOBBIX YTJIEBOJIOPOIHBIX (pakuuii. B To ke Bpems u mporecce pudopMuHTa
Ha IICOJUTHBIX KaTalu3aTopax CHUXKAETCS BKJIAJ peaklUM T'MIPOKPEKUHIa, MPUBOASIIEH
K 00pa3oBaHMIO JIETKUX yraeBoaopoaoB Ci-Cs. [TokazaHo, 4TO peakiyu, MpoTEKaIoIINe Ha
BBICOKOKPEMHHUCTBIX IIEOTUTCOCPKAIIUX KaTaIH3aTopax, 00ECIeunBaOT BBICOKHI BBIXO/T
U30MapaMHOBBIX YIJIEBOJOPOIOB, OTBEUYAIOMIMX 3a oO0JaropakuBaHue OEH3MHOBBIX
(bpakiuii.

BeIsBieHo, uTO mpolecc KaTaluTUYeCKOro pU(pOpPMHHra HU3KOOKTAHOBOTO ChIPbS
Ha HCCIICMOBAaHHBIX  KaTajlM3aTopax TMpH MOHWKeHHOW Temmeparype (400°C),
aTMoc(epHOM JMaBiIeHHH M 0€3 IMOJa4Yd BOJOPOA-CONIEPIKAIIETo ra3a W3BHE SIBISCTCS
NEPCHIEKTUBHBIM crocoOoM IIPOU3BOJCTBA «3KOJIOTMUYECKU YU CTBIX»
pedopMyIHpPOBaHHBIX OCH3WHOB IO YIPOLICHHON TEXHOJIOTUYECKON CXeME C MEHBIIUMHU

SHEpro3arparamu.
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VJABTPAIUCHEPCHBIA AJIMA3 - HOBOE CJIOBO
B KATAJIMTUYECKOM T'HAPOJAEXJIOPUPOBAHUU
Kauyepckuii C.A., 'ony6una E.B., Jlokresa E.C.

MTY um. M.B. Jlomonocosa, Xumuueckuu ghaxyiomem, kachevskysa@kge.msu.ru

B pabote Obln umcciaeI0BaH HOBBIM YIJIEPOAHBIA HOCHUTENh IS KaTaau3aTOPOB
ruapoaexiopupoanust (I'JIX) — ymabrpamucnepcHbiii anmmaz (YA), obnamaroruii
YIOPAMOYEHHOW CTPYKTYpPOH, KOTOPBIA MOJYYalOT METOJOM B3PBIBHOTO CHHTE3a IPH
YTHIM3AIMKA B3PhIBUATHIX BelIecTB. Pa3Mep uacTuil anMasoB cocrtasiser nopsijaka 20 HM, a
yIebHas IUIOMmanb moBepxHocTH okono 300 m%r. Ipu HaHecenun mamtamus Ha YJIA
MOYHO JOOHMTBHCSI BBICOKOH TUCIIEPCHOCTH aKTHMBHOTO METayljia, YTO MOXET MPHUBECTH K
YBEJTMUYCHUIO aKTUBHOCTH KaTaJM3aTOPOB M0 CPABHEHHIO C IPYTUMH HOCHUTEIISIMU.

B pabote ObLIM MPUTOTOBJIEHBI KaTaau3aTopbl Ha Y/IA M akTHBHPOBAHHOM YTJie
(AY), comepxamue 5% Pd mo macce; i CpaBHEHHsS HCIIOJIB30BAM MPOMBIIUICHHBIN
katanuzatop 5%Pd/C ¢upmer Fluca. AKTHBHOCTH KaTalnu3aTOPOB CPaBHHUBAIH B
mynbtadazaom [JIX xmopbensona (Xb), 1,3,5-tpuxmopbenszona (1,3,5-TXB) wu
rekcaxiopbensona (I'XB) mpu 50°C. PeaknnoHHasi cucteMa cojaepraia M300KTaH, areHT
Mexda3zHoro nepeHoca — anukpar 336, BogHas cpeaa — 5% KOH.

rax XJ0pOeH301a MPOBOJWIIN npu MOJIBHOM COOTHOILICHUU

Pd:Xb = 1:100. AKTHBHOCTH KaTaJW3aTOPOB  ONpeIeisii 1o  (opmyie
A= (C0 x5 Xp) (Vi At), Tre C?(E - UCXOJTHOE KOJIMYECTBO XJIOPOSH30J1a, MOJb, X5 — OIS

oOpasoBasiierocst OeH30ma, Vi, — KoiauuectBo Pd B cucreme, monb, At — 10 mun. s
5%Pd/Y]JIA ona coctasisiia 350[mons/Mur*mons(Pd)], a amsa 5%Pd/C u 5%Pd/AY — 100
u  30[moas/mMur*monn(Pd)], coorBerctBenno. I['JIX 1,3,5-TXb B mpucyTCTBHH
KaTaau3aTopoB Ha YJIA mpoXoanso B HECKOIBKO pa3 ObicTpee, YyeM B mpucyTcTBuu Pd Ha
JOpYTUX YTIEpOIHBIX HOcUTeNx. Tak, ans monHoro npespamienus 1,3,5-TXb B 6eH3on B
npucytctBur 5%Pd/Y 1A notpedoBanoch okono 40 MUHYT, 32 3TO BpeMsl B MPUCYTCTBHU
5%Pd/C konuBepcus 1,3,5-TXb cocraBuia Bcero 9%, a B npucyrctBun 5%Pd/AY — He
Oosee nByx mporeHToB. [Toxoxue pesynbrarsl Obutn nonydensl npu I'J[X I'Xb. Yepes 20
MHHYT peakiuu B mpucytctBun 5%Pd/Y A conepxanne I'Xb cocraBuio 8%, a Genzona —
52%, 3a 310 Bpemsi B mpucyrctBur 5%Pd/C (Fluca) u 5%Pd/AY conepxanue I'Xb
coctasmiio 30% u 22%, a 6ensoua — Bcero 23% u 4%.

Pa6ota BeImosiHeHa npu puHaHCOBO# moaaepxkke PODU (rpant Ne 04-03-32869).
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YCTOHMYHUBOCTb KATAJIMTUYECKON CHUCTEMBI Pt/CoO,-MoO_

K OTPABJIEHUIO COEJUHEHUSMMU CEPbI
Komoxsapu B.A., 3ocumosa I1.A.

MT'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

CucTeMbl Ha OCHOBE TUIATHHBI SIBJISIOTCS aKTUBHBIMU KaTaIH3aTOPAMU IIEJIOT0 psiaa
MPOMBINUICHHBIX TporeccoB. OIHUM W3 HEAOCTATKOB AITHX KaTaJU3aTOPOB SBISCTCS
OBICTPOE OTpABIICHUE COCTUHCHUSMHU CEpbl. [IepCIIEKTUBHBIM HANPABJICHUEM TOBBINICHHS
CEPOYCTOMYMBOCTH TAKUX CHUCTEM SIBJISICTCS BHECEHHE KOMIIOHEHTOB, MMEIONUX Oojiee
BBICOKOE CPOJICTBO K CEpe IO CPAaBHEHHUIO ¢ METAJTMYECKOH TuiaTHHON. PaHee Hamu ObLIO
MOKA3aHO, YTO TIOBHIIICHHON YCTOMYUBOCTBIO K OTPABIICHUIO CEPOH 00JIAAIOT CHCTEMBI
Pt/MoOx PassutreM 53Toii paboOThl sSBWIOCH MoaupuimpoBanHue obOpasma Pt/MoOy
KOOAJIbTOM, TaK KaK M3BECTHO, YTO KaTanu3aTopsl HA ocHOBE Co U MO SIBIISIIOTCS OJTHUMHU
U3 JIyYIIUX B MPOIECCaX TUAPOOOSCCEPUBAHMS.

Hus monyuenus cuctem Pt/MoOx u Pt/CoO4-M0Oy wucrosp30Baau  MOAXO/,
COCTOSIIIMI B OKHCIEHHH Ha BO3Ayxe cIuiaBoB Pt3pMozp u PtisCoisMo7p. Tlpu stom
MPOUCXOJUT CEJIICKTHBHOE OKHCICHHE MOJIMOACHAa U KoOasbra ©  oOpa3oBaHHE
BBICOKOJIUCTICPCHBIX YAaCTHUI] TUIATHHBI, HEMOCPEICTBCHHO KOHTAKTHUPYIOIIUX C OKCHIIAMHU.
Karamutuaeckue cBoicTBa 00pa3ioB M3Y4YCHBI B MOJCIHHOW PEAKIMH THIAPUPOBAHUS
tonyosna. CepoyCTOWYMBOCTh KaTalM3aTOPOB HCIBITHIBAIA B JKCIIEPHUMEHTaX C
no0aBJICHUEM B CHIpbe cepoBojgopona. DU3HKO-XMMHUYECKHE CBOWCTBA 00pasioB
oxapaktepusoBanbl metogamu POA, TT' A, COM u TIIB Ho.

Metogom PPA ycranoBiieHo, 4T0 OKUciIeHne pu Temieparype 550°C npuBoaut K
pa3pyllICHUIO CIUIaBa M TIOSBJICHUIO (a3 METAUIMYECKOW IJIATUHBI, OPTOPOMOUYECKOTO
okcuaa momubnaena (V1) u cmemannoro okcuna CoMoOs. O6paboTka B BOAOpPOIE IpH
temneparype 450°C mnpuBoguT K 0OpPa3OBaHUIO PEHIEHOAMOP(HBIX MOJUOACH- |
KoOanbTCOIepKamux ¢has.

B pesynbrate KaTaJTUTHYECKHX OSKCIIEPHUMEHTOB IOKa3aHO, YTO TMPHU 3aMEIICHUU
noJioBUHBI aTtoMoB Pt ma CO karanurThdeckas aKTUBHOCTH O0OpasloB TajaaeT
HE3HAYUTEIBHO, TIPY 3TOM CYIIECTBCHHO YBEIMYHBACTCS YCTOWYMBOCTh KATAJTHU3aTOPOB K
OTPaBJICHHUIO COCTUHEHUSAMU cepbl. OOHapyKeHo, uyTo KommdecTBO HyS, HeoOxomumoe st
IOJTHOW ne3akTuBanuu Karanusatopa Pt/CoOy-MoOy, 6suto B 10 pa3 Bblme, 4eM B cirydyae
OTpaBlicHHsI cepoBo1opo1oM obpasiia Pt/MoOy.

Pa6ora Bemmonnena npu mopaepikke PODU, INTAS (Ne 03-51-5286) u donma

uMm. K.1.3amapaesa.
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I'naIPOU3OMEPU3ALNA H-OKTAHA HA Pt-COAEPXAIIUX MUKPO-
ME3OIIOPUCTBIX KATAJIM3ATOPAX BEA
Konnos C.B.
MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

CkenmeTHass u30MepH3alysi HOPMAIBHBIX MapadUHOB C IENBIO  TOBBIIICHUS
OKTAHOBOTO 4YHCJIa OCH3MHOB HMEET Ba)KHOE 3HaueHWE B HedTenepepadaThIBaOIICH
MPOMBIIIIEHHOCTH, TOCKOJBKY Pa3BETBJICHHBIC YTIEBOAOPOABI OONATAIOT, TaKXkKe KaK U
apOMaTUYECKHE, BBICOKMM OKTAaHOBBIM YHCIIOM, HO HE OO0JaNal0T UX TOKCHYHOCTHIO.
[Torick BBICOKOAKTHBHBIX KaTalU3aTOPOB, JIETKO pPETreHEPUPYEMBIX, YIOBIETBOPSIOMINX
IKOJIOTHYECKUM TPEOOBAHUSAM M O0O0ECIICUMBAIONINX BBICOKME BBIXOJBI H30QJIKAHOB C
KOJIMYECTBOM AaTOMOB yriepofa OOIbIle INECTH SBIAETCS Ha CETOJHEIIHWHA JeHb
aKTyaJIbHOM 3a/1aueid.

Jannast paboTa MOCBSIIEHA HCCIEIOBAHHUIO BIUSHUSA JOJIH MHUKPOIOp, YCIOBUI
npeno0paboTKH, criocoda HAHECEHHS IJIATUHBI Ha KaTATUTUYECKHE CBOMCTBA HOBOTO THIIA
Pt-cogepxamux  MHUKpPO-ME30MOPUCTHIX  MAaT€pUANOB,  MOJYYCHHBIX  METOJOM
pekpuctamuu3anuu neonuta BEA, B peakiiuu ruipon3oMepu3aiii H-OKTaHa.

B kadecTBe KaTalM3aToOpOB MCIONB30BAIM 00paslbl pekpucTamin3oBaHHbIX BEA c
conepxkanueM mukporiop 2.5, 9 u 35%, a takxke oOpasubl cpaBHeHHs BEA 1 MCM-41.
[InaTuHa BBOAMJIACH METOJAMU MPOMUTKH MO BIArOEMKOCTH M HMOHHOTO OOMEHa W3
BogHoro pactBopa cosu [Pt(NH3)4]Cl, u3 pacuera 0.5 mac.%. HccnenoBanue ¢usuko-
XUMHYECKHX CBOMCTB 00pa3IioB MPOBOAMIN METOJaMU HU3KOTEMIIEPATypHOH afcopOuuu
a3oTa, peHtrenodaroopecienTHoro ananusa, TII/[-NHs;, TIIB-H,, TOM. Karanmutudeckue
CBOIcTBa 00pa3llOB HCCIEAOBAIN B MPOTOYHOM peakTope Mpu aTMochepHOM JaBIICHUH,
temneparype 230°C, WHSV=1 a4 ¥ MOJIBHOM OTHOIICHUN BOJIOPOA H-OKTaH=5:1.

bruto mokaszaHo, 4TO ¢ yBeIMUYEHHEM JOJU ME30MOp aKTHBHOCTH KaTalu3aTOpOB, a
TaKk)Ke BBIXOJ TPOJYKTOB H30MEPH3AIMH TPOXOIAT HYepe3 MAaKCHUMyM, 9UTO SIBIISCTCS
pe3yNbTaTOM YBEIWYEHHUS JOCTYIMHOCTH AaKTHUBHBIX LIEHTPOB M W3MEHEHHUS CIIEeKTpa
KHCJIOTHBIX IICHTPOB B pe3yjbTaTe TepeKpUCTALIN3AMU. VcciemoBaHue BIUSHUS
crocoba BBeneHus Pt mokazasno, uTo oOpasiibl, MOTYYEHHBIE METOJAOM HMOHHOTO OOMEHa,
0oJiee aKTUBHBI M CCIICKTHBHBI B PEAKIMU THAPOM3OMEPHU3ANNN OKTaHA MO CPABHEHUIO C
oOpa3iiamu, MONTYYEHHBIMU TPOMHUTKOW IO BIIATOEMKOCTH, Ha KOTOPBIX C OoubIieit
CCJICKTHBHOCTBIO TIPOTEKAIOT PEaKIUU KPEKUHTA. BBIJIO yCTaHOBICHO, YTO ONTHUMAIIEHOMN
Temneparypoil okucienus oopasuos ssusercs 500°C.

Pabora BemomHeHna npu mozuepkke mpoekrta INTAS Ne 03-51-5286, PODU wu

rpanTa um. JI.Dinepa Hemenkoit ciy0bl akaieMHUuecKuX 0OMEHOB.
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NHOoABUKHOCTb KHUCJIOPOJA B MACCHUBHBLIX U
HAHOCTPYKTYPUPOBAHHBIX KATAJIN3ATOPAX LaCoOs;
Makmuna E.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Cwmemannbie okcunbl La-CO ¢ mepoBCKUTOMOMOOHOM CTPYKTYpPOU MPEACTaBISIOT
HAYYHBI U TPAKTUYECKUI MHTEpec KaK KaTalu3aTopbl OKUCIUTEIbHBIX peakuuid. J[ms
OKHUCJIUTEIHHOTO KaTalu3a Ha MEPOBCKUTAX MPUHIUMUAIBHYIO Ba)KHOCTh UMEET BBICOKAs
NOJBM)KHOCTh CTPYKTYPHBIX aTOMOB KHCIOpPOJa, KOTOpas oOyClIaBiIMBAaeT, C OJHOM
CTOPOHBI, UX HETIOCPEJACTBEHHOE YYaCTHE B HIIEMEHTAPHOM aKT€ OKUCIICHUS, a C JPyTrou —
BO3HUKHOBEHHE TIOBEPXHOCTHBIX KHUCJIOPOJHBIX BaKAaHCHUHM, SBISIOMIUXCS IIEHTpaMU
xemocopOruu Mosiekyn Oz. B cBsi3u ¢ 3TUM 1ieNbl0 HacTosme paboThl ObLIO U3ydEHHE
NOJBM)KHOCTU KHUCIIOpOJia B cMenranHoM okcune La-Co, HaHeceHHOM Ha Me30IOpHCTOe
MOJIEKYJIipHOE cuTO Turia MCM-41.

Hanecennsiii oxcug La-CO monmydanu MeTOIOM HPONUTKHM HOCHUTENS PacTBOPOM
[UTPATHBIX U TJIMIIMHOBBIX METAIJIOKOMILIEKCOB KaK MPEKYyPCOPOB C MOCIECIYIONINM HX
TepMuueckuM pasznoxenuem npu 600°C B Toke Bozayxa. PUBNKO-XUMHUYECKHE CBOWCTBA
CHHTE3MPOBAaHHBIX 00PA3IOB M3yYal METOAAMH HU3KOTEMIIEPATyPHOH aJcopOImu a30Ta,
P®A, ATA-TI, OIIP u TIIB. TlonBmwkHOCTH KHCIOpOAAa B 00pasliax XapaKTepU30BaIH
METOZOM H30TOMHOTO 06MeHa °O,. Peakuum OKHCICHHS METAaHONA W TONyonia ObUIH
UCTIOJIb30BaHbl KaK TECTOBBIC.

Ha  Bcex wuccmenyembix — oOpasmax — Obulo  OOHApy»XeHO  IPOTEKaHHE
reTepOMOJIEKYJIIPHOTO U30TOMHOr0 00MEHa, FTOMOMOJIEKYJISIPHBIM U30TOMHBIN 0OMEH HU B
OIHOM ciy4yae He Obul 3adukcupoBaH. [Ipu comocTaBiIeHHH AKTUBHOCTH HCCIEIYEMBIX
00pa3loB B PEaKIMU HM30TONMHOTO OOMEHAa M KAaTAIUTHYECKOM aKTUBHOCTh B PEAKLUAX
OKHCIICHHS OOHApy)KMBAETCSI YETKasi KOPPEISIHS MEXIy IMOJBHKHOCTBIO CTPYKTYpPHOTO
KHUCJIOpOJIa B OKCHUAAX M MX OKHCIUTEIBHON CIIOCOOHOCTHIO KakK KaTalu3aTOpOB
OKHCJICHUU.

Pabora BemonHsacek npu noanepxkke PODU (rpant Ne 05-03-32045) u pupmbr
XAJIJOP TOIICE A/O, a taxxe B pamkax mporpammbl [ToaepKku BeIyIuX Hay4HBIX
mkoa PO (rpant Ne PM-112/001/056) u mporpammser uMm. JI.Ditnepa Hemenkoit ciaykObr

AKaJCMHNYCCKHUX 0OMEHOB.
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PEI'YJIMPOBAHUE INTPOLECCOB 3AKOKCOBBIBAHUA
Pt-KATAJIM3ATOPOB B ITPOUHECCE JET'NAPUPOBAHUA
H-TAPA®UHOB C10-C13

Muxaiinosa E.H., ®ununnesa E.I1., Cuzos C.B.

Tomckuti nonumexHu4eckull yHusepcumem

Bricmiue nuHelHble oOJe(UHBI SBISIOTCA CBHIPbEM [JIs TOJYYEHHUS BBICHINX
CIIUPTOB M aJKWIOEH30JCYIh(OHATOB — MOIYMNPOAYKTOB MPOU3BOACTBA ILIENOT0 psaa
BRXHEHUIITNX XUMHUECKUX BemecTB. Oco00 BaXKHBIMU CPEI HUX SIBIISIFOTCS MIOBEPXHOCTHO-
AKTHBHBIE BEIIECTBA M CHHTETHYECKHE MOIOIIME CpPEICTBa, OO0Iamaroniie BBICOKOU
ounosgornueckoit pasmaraecmocthio (cBeimie 90%). MeToa mMONydeHHUS BBICHIMX H-
oneuHoB C19-C13 KaTaNUTUYECKUM JACTHAPUPOBAHUEM COOTBETCTBYIOIIUX MapaduHOBBIX
YTIIEBOIOPOAOB MPUMEHSIETCSI BO MHOTHUX CTpaHax. B MPOMBINIJIEHHOCTH TPOIECC ATOT
OCYLIECTBJICH Ha MOJAU(DHUIIMPOBAHHBIX AaNIOMOIJIATHHOBBIX KaTalu3aTopax IoJ
HeOONBIINM JTaBIeHHeM Bojioposa rpu temnepatype 450—500° C. Hapsiny ¢ tem, 4to npu
JAHHOM croco0e oJieMHBI TONMYyYAlOTCS CO CPaBHUTEIBHO HU3KUMHU BbIXoaaMu (OHH
OTpaHUYEHbl TEPMOJUHAMUYCCKHM PABHOBECHEM), 3HAYUTEIBHBIC OCIIOXKHEHUS
BO3HHMKAIOT TaK)X€ W B pE3yJbTaTe MaJeHHUS aKTUBHOCTH KaTajlu3aTopa BCJIEACTBUE
KOKCOT€HHBIX OTJIOXKEHUH.

B cBs3u ¢ 3TUM H3yuyeHHue MpoOJIeMbl 3aKOKCOBBIBAHUS KaTalu3aTopa SBISIETCA
BAKHOW 3a7aueil M CO3/IaHWEe HAYYHBIX OCHOB PETyJIUPOBAHHUs ATOr0 IMpolecca Ha
OCHOBE METOJa MAaTeMaTHYECKOTO MOJEIMPOBAHUS HEOOXOAUMO [UIsl yBEITWYCHUS
cpoka ciy0bl Pt-koHTakTa mpu TpeObyemMoM KaduecTBE MPOU3BOAUMON MPOTYKIIHH.

B xome paboTel yCTAaHOBIEHO, 4YTO MMEETCS HECKOJIbKO BO3MOXKHOCTEH
peryiupoBaHue mpolecca KOKCooOpa3oBaHHUSA. IJTO MOXET OBITh H30MpaTenbHOE
POMOTHPOBAHNE KATAIUTHYECKUX IIEHTPOB IEJICBOW PEaKIMH WM OTPABJICHUU IICHTPOB
peakuuu yroiotHeHus. [lnsg 3Toro, opHako, HEOOXOAMMO 3HATh MPUPOAY AaKTHUBHBIX
HEHTPOB KakK ILIeJIEBBIX, TaK 1 MOOOYHBIX PEAKIUi, UTO HE BCEr/la yIaeTCs ONPEACTUTh.

B cBow ouyepeap, ¢ NPUMEHEHHEM HECTALIMOHAPHOW KHUHETHUYECKOW MOJEIU
nporiecca, MoKa3aHo, YTO, BapbUPYys TEXHOJOTHYECKUE MapaMeTphl MpoIiecca, TakKhue Kak
TEMIIEPATypa, PACXOJl CHIPhS, KPATHOCTH LIUPKYIISILIMKA BOJOPOJICOIEPKALIETO Ta3a C LEIbI0
JOCTHMKEHHSI ONTUMAIBHOTO PEXHMMa, MOXXHO OOECHeYnTh MAaKCHUMAaJbHBIM BBIXOJ
NPOAYKTa MPU MUHUMAIBHOM KOKCOOOpa30BaHWM Ha TMOBEpXHOCTH Pt-karammzatopa u

MPOJITUTH CPOK €TO CITYKOBI.
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BJIUSHUE YCJOBUI OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIBHON
OBPABOTKHN HA ®OPMUPOBAHUE HAHOYACTHUL KOBAJIBTA
B CUCTEME Zr-Co-H

MyrracumoB A.B., Uepnasckuii I1.A.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

I'uapunsl uaTepMeTaundeckux coenurenuit (MMC) mpuBiekaroT kK cebe MHTEpec
KaK COSJMHCHHUS, HA OCHOBE KOTOPBIX MOTYT OBITh Pa3pabOTaHbl KATAIUTUICCKUE CHCTEMBI
TUAPUPOBAHUSA, B YACTHOCTH g cuHTe3a Pumepa-Tpomma. Camu mo cebe THUAPUIIBI
UMC nHe o06namaroT KaTaTUTHYECKUMH CBOMCTBaMH, OJHAKO, OyIydYd IMOABEPTHYTHIMH
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHON 00paboTke (OBO), mpuobperaror TakoBbie. CBs3aHO
9TO ¢ TeM, uTo B xoae OBO mpoucxomut cerperamusi OJHOTO W3 METAIIOB, BXOMASIIUX B
MHTepMETaN, OoOpa3oBaBIIMECS HAHOYACTUIIBI METAIOB U SIBJISIOTCS HOCHUTEISIMU
KaTaTUTUYECKUX CBOMCTB.

Oco0ObIli UHTEpEC TPEACTaBIAIOT THApUALl cocTtaBa ZICOHy . Bo-mepBbix, OTTOTO,
yTo Ha ceromHsAmHUN neHb CO- karanu3atopsl cuHTe3a Pumepa-Tporia sSBISIOTCA
HanboJiee MEePCIEKTUBHBIMUA C TOYKH 3pCHHs COOTHOIIeHus IeHa/ahdexruBHOCTS U Coim
CEJICKTHBHOCTHU. BO-BTOPBIX, HECTEXUOMETPUYIHBIN OKCUA ZIO; SIBISIETCS TPOMOTOPOM ISt
psma KaTaIuTHYeCKUX cucTeM Ha ocHoBe CO u pasmuunoro poja Hocuteneit (Al,Os, SiO,,
TiO,). B-TpeThux, IpU JOCTATOYHO MATKHX YCIOBHSIX OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOM
00pabOTKH 3a4acTyl0 yAAaeTCsl COXpPaHUTh THAPUIHYIO MOJCHCTEMY, YTO OOYCIIaBIMBACT
BBICOKYIO KOHIIEHTpPAIlMI0O aKTUBHOTO BOJOpPOAA HA TIOBEPXHOCTH M OTCYTCTBHE
3ayTriepoKUBaHUs TOBEPXHOCTH

s npurorosiieHus kaTanu3aTtopoB cuHTe3a dumepa-Tpomnma ¢ onpenereHHbBIMU
pasmepamu kpuctaumtoB CO HeoOXxoauma uHpOpManus KaK O KHHETHKE OKHCIICHHS
ruapuna ZrCoHy , Tak W o nuHaAMUKe BBIIENeHHUS MeTamwmmueckoro CO u pa3mepax
00pa3yronMxXcsi HAaHOYACTHUI] METaJIoB. J{Jil 3TOro MPOBOAMIIN HCCIIEIOBAaHUE AMHAMHUKHI
MPOIECCOB, MpoTekarommx B cucreMe Zr-Co-H mpu OKUCIUTEThHO-BOCCTAHOBUTEILHOM
00paboTKe ¢ MOMOIIBIO HEMPEPHIBHOTO U3MEPEHUSI HAMAarHMYSHHOCTH N Situ.

[Tokazano, urto okucienue [Zr+ZrCo,] (o6paseny ZrCoHy mocne npecopOuuu
BOJIOPO/Ia) COMPOBOXKIACTCS 0OoJiee CYIIECTBEHHBIM POCTOM HAMArHUYEHHOCTH 10
CpaBHEHHMIO ¢ HCXOAHBIM ruapunoMm ZrCoHis, mpu 3Tom oOpa3syrorcs Oosiee KpymHbIE
qacTUIbl COyer. Okucnenne ZrCoH; s Ha Bo3myxe MPUBOAUT K 00Jiee BHICOKMM 3HAUYCHUSIM
HAMarHWYEHHOCTH TIO0 CpaBHEHHIO ¢ okucieHueM B 5% cmecu O, u Ar, B ToXke Bpems
okucieHue [Zr+ZrCo,] Ha BO3Ayxe HE CYIIECTBEHHO OTJIMYAETCS OT OKUCIeHus B 5%

cmecu O, u Ar.
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BUMETAJIVIMUMECKHUE Pt-Ir KATAJIM3ATOPBI THAPUPOBAHMUSA

Huxutnna M.A., 3ocumoBa I1.A.

MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

KaranuzaTtopsl Ha ocHOBe Pt IIMpOKO MCHOMB3YIOTCS B MPOMBIIIJICHHBIX TIPOIIECCaXx.
Wx momudunupoBanue myTeM A00aBI€HHUS BTOPOTO OIArOpoOJHOrO MeTallla WM OKCHUIA
CYIIECTBEHHO BIIMSCT HA KaTaJUTHYECKHE CBOMCTBa. Tak, OMMETa/UTHYECKHE CHCTEMBI
Ptlr/Al,O3 006magar0T TOBBIMICHHOH AaKTHBHOCTBIO W CTAaOMJIBHOCTBIO B IPOIECCAX
THIPUPOBAHUS, TI0 CPAaBHEHHIO ¢ MOHOMETATMYECKUMHU Katanusaropamu [1]. C mpyroit
CTOPOHBI, HCIIOJIb30BAHUE KHCIOTHBIX OKCHAOB Takux kKak M0Oj3; B KauecTBE MOJUIOKEK
MOBBINIAET aKTUBHOCTh KaTaJM3aTOPOB THAPUPOBaHUA. B HacTosmel paboTe B KauyecTBe
00beKTa HCCleoBaHusl Obula BbIOpaHa OuMeranueckas cuctema IrPt/MoOy-Al,Os,
oOBeMHSIONIAas 00a HampaBJIeHUs MoauduIupoBaHus. Ee CBOHCTBa COMOCTaBUIM C
oumerammueckum  obpasom  IrP/Al,O3 u  MoHOMeTaIMuecKMMH  oOpasiamu
|I’/A|203 u Pt/A'zOg.

JIJiss IPUTOTOBJICHHS CUCTEM MIPUMESUIIA METO mmocieaoBareabHoi mporutku Al,O3
CONMsIMU MOJHUOJIeHa M OJaropoJHbIX MeTaioB. Karanuthyeckue cBoWcTBa 0OpasIoB
W3YYCHBI B MOJICTILHOW PEaKIMu THIPUPOBAHUS TOMyosa. DU3HKO-XMMHUECKHE CBOHCTBA
oxapakrepuszoBanbl Metogamu POA, TIIP Hy u UK-cniekTpockonuu.

OOHapykeHO, YTO J00aBlICHHE OKCHJA MOJMOJCHA NPUBOAUT K YBEIHMUCHHIO
AKTUBHOCTH KakK cHCcTeM Ha ocHoBe Pt, Tak u Ir. BeposiTHO, rupupoBaHue TOIyoIa MOKET
MPOTEKaTh MO JBYM OCHOBHBIX HAMpaBJICHHs, OAHO U3 KOTOPBIX MPEICTaBISET CO0O0
B3aMMOJICHCTBHE TOJYyOJla C BOAOPOJOM HAa YaCTHIAX IUJIATHHBI, BTOPOE COCTOUT B
aKTHBAIIMU BOJOPOJAa Ha TUIATHHE C MOCIEAYIOIINM €0 MEPEHOCOM Ha OKCHJ MOJUOICHA
M0 MEXaHU3MYy CIIUJIOBEPA, e U MPOUCXOJUT TUAPUPOBAHKE aICOPOUPOBAHHOTO TOIYOIA.

VYcranosneno, uto Pt sBnsieTrcs Gojee aKTUBHBIM KOMIIOHEHTOM B THIPHPOBAHUU
TOJIyOJIa 10 CpaBHEHHUIO C II, ogHaKo 3aMeHa JacTu aroMoB Pt Ha I B OMMeTamIm4ecKux
CHUCTEeMaX HE MPHUBOJUT K YMEHBIICHHIO HMX KAaTaUTHUYECKOW aKTUBHOCTH, YTO, IIO-
BUJMIMOMY, CBSI3aHO C W3MCHECHHWEM CBOWCTB METa/NIOB 3a CUET WX B3aMMOJCHCTBHS
JIPYT C IPYTOM.

PaGora Bemmonnena npu noanaepxke pupmsl PODU, INTAS (Ne 03-51-5286), u

¢donna um. K.M.3amapaesa.

1. A-G.A. Ali, L.I. Ali, S.M. Aboul-Fotouh, A.K. Aboul-Gheit, Applied Catalysis A,
170 (1998) 285-296.
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AKTUBHOCTDL KATAJIM3ATOPOB Ni-Mo/Al,O; B BABUCHMOCTHU OT
INPUPOABI COEI[I/IHEHI/Iﬁ MOJIUBAEHA U YCJIOBUMN UX HAHECEHUS
Hukynemun I[1.A., Epemuna 1O.B.

Camapckuii 20cy0apcmeeH bl MeXHUYeCKUll YHusepcumem

B pabore uccrnenoBanoch BIMSHHE NMPHUPOJBI UCXOIHBIX COEIUHEHUH MOJIMOIEHA
OpU  TPUTOTOBICHHWM  KaTajau3aTOpPOB  THAPOOYUCTKM Ha HUX  aKTHUBHOCTh B
ruapoaecynbGupoBaHni. B kadecTBe MNpelIeCTBEHHUKOB oOkcuaa wmonubaeHa (V1)
NPUMEHSUIUCh TEeTEPOIOIUCOSANHEHHE CTPYKTYphl AHJEpCOHa - aMMOHHIHAs COJb
HukeabMonn01eHoBoi  rerepornoarkuciaoThl ((NHa)a[Ni(OH)sM0gO1g]) (B manbheiimem
NiMo0g-I'TIC) u TpaaWIMOHHBIA JUIS KaTaau3aTOpPOB THUAPOOYHMCTKH IapaMoIuOaaT
ammonus (IIMA).

NiMog-I'TIC ObLIO CMHTE3UPOBAHO 1O W3BECTHHIM METOAMKAM U aHAIU3UPOBAIOCH
metonoMm WK-cnexkrpockonuu. CoeauHeHus MOJIMOJEHA BHOCWINCH COBMECTHO C
uutparom Hukens (1) u3 BogHoro pacrBopa meromom npornutku AlyO3 0 BIaroeMKOCTH.
B pabore paccmarpuBaiock 2 crnocoba cTaOWiIM3allid COBMECTHOTO IMPOMUTOYHOTO
pactBopa IIMA wu Ni(NO3),. Cogmepxanme M0O3; s BceX NPUTOTOBICHHBIX
KaTaJm3aTopoB coctaBisuio npumepHo 15 % mac., NiO — 4 % wmac. Ilonydenusie B
OKCUJHOH  ¢opMe  KaTajau3aTropbl  IMOJABEPrald  CyJb(UIAUPOBAHHIO  JTUTpET-
oytunnonucynbhumaom (comepxkanue cepsl — 54 % wmac.). Karanutudyeckass akTHBHOCTD
CHHTE3MPOBAaHHBIX 00pa3IOB ONpeAessylach Ha HMITYJIbCHOW MHUKPOKATAIUTHUYECKOH
YCTaHOBKE B PEAKIUU THAPOreHOIM3a THO(EHa B TeMIepaTypHoM auanasone 300-400°C, a
TaKXKe Ha JIabOpaTOpHOW NMPOTOYHOW YCTAaHOBKE B IPOILECCE T'MIPOOUYUCTKH PEaTbHOTO
ceippsi: cmecu 50 % o00. merkoro raszoins kKatanuthyeckoro kpekwnra u 50 % 00.
OPSMOTOHHOM JU3eNIbHONM (pakiMu. YCJIOBUS HCIBITAHUN Ha MPOTOYHOW YCTAaHOBKE:
temneparypsr 320, 340, 360, 38OOC, nasieane 4,0 Mlla, oObeMHast CKOPOCTh IMOJA4YU
ceIpbst 2,0 qac'l, COOTHOIIIEHHE BOAOPpOoI: chipbe 600 Hit/i1, 00bem KaTanamsaropa 10 oMe.

B pesynbrare mpojenaHHONW pabOTHI MMOKa3aHO, YTO MPOMUTKY OKCHIA aFOMUHUS
COBMECTHBIMH pPAacTBOpaMHM AaKTUBHBIX KoMmmoHeHTOB I[IMA wu HuTpata HUKeNIS
HEOOXOIUMO TPOBOANWTh M3 Kucioi cpeabl. Mcmonb3oBanue NiMog-ITIC B kauectBe
UCXOJIHOTO COEIUHEHHs MOJUOJEHAa B KaTajau3aropax TUAPOOUYUCTKH 3HAUYUTEIIBHO
YCUJIMBA€T HX AaKTUBHOCTb B THAPOJECYIb()UPOBAHUM IO CPaBHEHUIO C OOpaslamy,
CHUHTE3UPOBaHHBIMU ¢ IpuMeHeHueM [IMA.

Pabora nmomneprxana rpantom [IpaBurenscrBa Camapcekoit O6mactu 2005 rona.
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AKTUBHBIE IHEHTPBI IIPEBPAIIIEHUS ITPOITAHA HA
Zn-COAEP KAIINX HEOJIUTAX MFI
Opnomckuii B.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Zn-conepKaliie IEOJHUTHI SIBISIIOTCS OJHUMH M3 HauOoyiee NepCreKTUBHBIX
KaTajau3aTopoB Ipollecca apoMaTH3aluu JErKUX YTIEBOIOPOAOB. BBeneHue NHMHKA B
neonuT MF| pe3ko yBenmuuBaeT BKIIaJ peakuuid ACTUAPUPOBAHUA U apomaTuzanuu. [Ipu
9TOM, M3BECTHO, YTO TaKO€ MOAM(PHUIIMPOBAHHE MPUBOAUT K 0Opa30BaHUIO IIENIOTO psaa
ZN-coaepiKaiux IEHTPOB: HOHOB Zn2+, TUIPOKCO-MOHOB ZnOH", MOCTHKOBBIX HOHOB ' ZN-
O-Zn" u okcuaHBIX 1eHTPoB ZNO, PONlb KOTOPBIX B MPEBPAIICHAN HU3KOMOICKYIISAPHBIX
alKaHOB JI0 CHUX TOp OCTaeTcsl MPEAMETOM AHUCKyccuil. B cBsizu ¢ 3THM nanbHeiiiee
YCOBEPIICHCTBOBaHUE ZN-COACpKAIMUX KATAIM3aTOPOB apoMaTH3allMd  CBSI3aHO C
HEOOXOIMMOCTBIO BBISICHEHUS dPPEKTUBHOCTH Pa3IMYHBIX IIEHTPOB B 3TOM TIpOIIeCCe.

B nanHo#i paboTe mpeAnpuHATa MOMbBITKA MOJYYEHUS KaTalu3aTOPOB, COAEPIKAIIUX
OJIHOTHITHBIE IIEHTPHI, C LIEbIO OMPEEIICHUs UX POJIH B TPOIECCe MPEBpaIlleHHs TPOIaHa.
Zn-conepxkamue 1eonutel MFI monmydanu meTtogamMu MOHHOTO OOMEHA, MPOMUTKOM IO
BJIArOEMKOCTH W TBepAo(}a3HOro HOHHOTO OoOMeHa. B pesymbrare Obuto TONydeHO 4
KaTaIu3aTopa, coaepxkammx HoHel Zn>*, ZnOH', *Zn-0-Zn* u okcuunsie uentpsr ZnO,
COOTBETCTBEHHO. MneHTu(uKalnuio aKTUBHBIX HEHTPOB MHpoBoauian Meromamu EXAFS,
UK-cnekrpockornuu aacopbupoBannoro CO u Hy, a Takke TepMomporpaMMmupyemMon
necopOrren Boaopoaa.

AKTHBHOCTh KaTaJM3aTOpPOB B JCTUAPUPOBAHMM IMpOIAaHA CpPAaBHUBAIM Ha
UMITyJIbCHOW ycTaHOBKe B uHTepBaie temmeparyp 350-450°C. Iloka3ano, uTO
HAMOONBIIMI BKIAJ B AKTHBHOCTb KATAIM3aTOPOB NAIOT KATHOHBI ZN°* W LEHTPHI
MmenkoaucnepcHoro ZnO. Ha HUX TPOUCXOAWT IUCCOIMATHUBHAS aICOPOIMs TpomaHa C
oOpazoBanueM HMHKOponwibHbIX U OH rpynm. PaspynieHue HUHKOPONWIBHBIX TPy
COTPOBOXKAAETCA BBIJCICHUEM MPOMUJICHA u o0pa3oBaHMEM THIpPHAA IIHMHKA,
oOpa3oBanue kotoporo 3adukcupoBaHo B MK-crnekrpockonuu, u aanee peKoMOWHAIUEH
MIPOTOHA W THPH]IA ITUHKA C BOCCTAHOBIICHUEM aKTHUBHBIX IICHTPOB.

Pab6ota BeimonneHa npu noaep:kke PODU, INTAS (nmpoexr 03-51-5286) u rpanta
um. JI.Olnepa Hemernkoit cimyxObl akagemMuueckux oOMEHOB. ABTOp Takxke Oimarogaput

¢ona um. K.M.3amapaeBa 3a mpeqocTaBiIeHHYIO CTHIICHIHIO.
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HNCCIEAOBAHUA KHHETUYECKUX IMAPAMETPOB Pt-KATAJIU3ATOPOB
METOAOM MATEMATHYECKOI'O MOJEJIUPOBAHMUSI
[MonyGosipues [.C., Crenausu E.B.

Tomckuti nonumexHuyeckuti yHugepcumem

Karanmutnuecknit pudopMHUHT SIBISETCS BaXKHEWIIMM W HamOoJiee MacIITaOHBIM
MPOIECCOM OTeuecTBEHHOW HedTenepepadoTku. MHTEeHCHBHBIE PAabOTHl MO H3YUYCHHIO
MEXaHHM3MOB pEaKIHii, CHocOO0B MPUTOTOBIEHHUS, BOCCTAHOBICHUS U AaKTUBAIUU
Karajau3aTopoB puOpMHUHTa TPHUBEIM K JOCTHKCHHIO TIpeleina AaKTUBHOCTH, HO
3HAQYUTENILHO OTJIMYAIONIMECS 10 CTAa0WIBHOCTH W JUIMTEIBHOCTH OKCIUTyaTalluu.
3HAYUTENIbHO MEHbIIE BHHMMAHUS YJIESUIOCh METOJaM M HHTErPalbHBIM KPUTEPHUSIM
TECTUPOBAHUS U CPABHEHUS KaTATUTUYECKUX KOHTAKTOB.

B HacTosiee BpeMst CyIIecTBYeT JBa HAMPABICHUS HCCICIOBAHUS KATATUTUICCKUX
CBOMCTB KOHTAKTOB. MHCTPYMEHTAJILHOE U KUHETUYECKOoe. IHCTpyMEeHTalIbHbIE METO/IbI B
UTOTE TO3BOJISIOT ONPEAETUTh CTPYKTYPY AKTUBHOTO IIEHTpa B YCJIOBUSAX MPOTEKaHUS
peakiuu, ¢GopMy aKTHBAIMHM PEarupyroliuX BEHIECTB M OOOCHOBATh MOBEPXHOCTHBIN
MEXaHHU3M Ha JaHHOM KOHTAKTe.

Kunerndeckuit meton mo3BosisieT 000CHOBaTh  (OPMAIM30BAaHHBIM MEXaHU3M
npolecca 1 ONpeesIuTh KHHETHYECKUE MMapaMeTphl MPOTEKAIOMINX PEaKIIHA.

Coueranue pe3yJabTaTOB HMHCTPYMEHTANBHBIX M KHHETHUYECKUX HCCIEAOBAaHUN B
METO/IE MAaTeMaTHUYeCKOro MOJEIUPOBAHUE TIO3BOJISIET KaK ONTUMH3UPOBATh COCTaB
pa3pabaThIBa€MOTO KaTaJM3aTopa, TaK U 0OOCHOBATH NIJIsi HETO KMHETHYECKYI0 MOJCIb U
OTIpEICNIUTh €r0 KHHETHUECKHE XapaKTEPUCTHKH B II€JIEBBIX PEaKIUAX Mpoliecca.

B pesynbpraTte mccneqoBaHMil MOMyYeHBl 3HAYEHHUS KOHCTAHT CKOPOCTEH OCHOBHBIX
peakuuii, MPOTEKAIOMIMX Ha MOBEPXHOCTH KOHTAKTa. AHAU3 MOMYyYEHHBIX KHHETHYECKHIX
TAHHBIX [TOKa3all, Mpu oO0muxX (yHIAMEHTAIBHBIX 3aKOHOMEPHOCTSX HWHTCHCHBHOCTH
paboThl Pa3NMYHBIX TUIIOB KaTalU3aTOPOB OINpPENEseTCs] BEIMYHMHON SHEPTETUYECKOTO U
SHTPONUITHOTO (DAKTOPOB, BIUSHUE KOTOPBIX HEOOXOIMMO paccMaTpUBaTh KOMILIEKCHO.
[Ipu sTOoM umccnenoBaTeld MPAKTUUYECKU TOCTUTIM TEOPETHUECKH BO3MOXKHOTO Ipesena
AKTUBHOCTH Pt-KOHTaKTOB 3a CYET JHEPreTUYECKON COCTABIIIONICH Karaiu3a M, Kak
CJIEJICTBUE, OOJBIIMHCTBO OTEYECTBEHHBIX M UMIIOPTHBIX KaTaJM3aTOPOB UMEIOT OJIM3KYIO
SHEPTUIO AaKTHUBALIUU.

[ToaToMy OCHOBHAsI MEPCIEKTUBA TOBBIIICHHS MPOU3BOAUTEIHLHOCTH Pt-KOHTaKTOB
0003HaUMUNIaCh B HAMPABJICHUU COBEPIICHCTBOBAHUS TEXHOJIOTMH TPUTOTOBIICHUS W

aKTUBaluu aKTHBHOM IMOBEPXHOCTU KOHTAKTA.
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Zn, Ga-MFI HEOJIUTBI B APOMATU3AIIUA ITPOITAHA
Pomuna O.B.
MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

Apomaruzanus JEeTKuX yrieBogoponoB Ha Zn- m Ga-MFI teomurax sBisieTcs B
HACTOSIIIIEE BpEMsS BaXHBIM M TEPCHEKTHBHBIM TMPOMBIIIICHHBIM TIPOLECCOM IS
nepepabotku C3-C4 r1azoB B Oenszon, Ttoayon u  kcunonsl (BTK-dpakmuio). Ha
CETOAHSIIHUIN JIeHb aKTyallbHOW 3a/ladyeil sSBIsETCS yBEIMYEHUE CENEKTUBHOCTH IMpoliecca
MO IEJEeBBIM apOMaTHUYECKUM TMpoaykTamM. OJHO U3 pEMIeHUH NaHHOW MPOOIEeMbI
3aKJII0YAETCSl B OJHOBPEMEHHOM BBEACHHUH B IICOJIUT ABYX METAJIIOB-MOIU(DUKATOPOB.

B cB3m ¢ aTMM B HacTosmied paboTe NPEANPUHATA TMOMBITKA YIIYYIICHUS
nokasaTeleil mpoiiecca apoMaTH3aIiuH MpoTaHa 3a CUeT OJTHOBPEMEHHOTO BBEJCHHS IIMHKA
u raums B neonutsl tuna MF| paznumunbiMM MeTOmaMu, TakUMHU Kak H30MOpdHOE
3aMelICHUE, TMPOMUTKA 110 BJIArOEMKOCTH, MEXAaHWYECKOE CMEIICHHE KOMITOHEHTOB.
UccnenoBanne (U3MKO-XMMHYECKHX CBOMCTB KaTalW3aTOPOB IPOBOJUIN METOAOM
HU3KOTEMIIEPATypHON  aIcopOIuu-IecopOy  a30Ta, XuMudeckoro aHammsza, TII]]
ammuaka, TIIB Bomopomom, tepmorpaBumerpun 1 COM. KaranuTuueckue CBONCTBA
00pa3loB HCCIEAOBAIIM B MPOTOYHOM pEAKTOpPE TMpU aTMOC(HEepHOM [IaBIICHHH,
temriepatypax 480- 600°C 1 maccoBoii CKOPOCTH IIOf{auH ChIpbsi B uHTEpBane 0,5 - 2,2 4™,

WuTepecHoi U MepcrneKTUBHON OKa3allach UJes BBEACHUS B LIEOIUT LWHKA U TaJUIHS
B BHUJC rajjlaTa ILWHKA, YTO IO3BOJWIO YCWINTh 3PQPEKT B3aUMHOTO BIUSHUS ABYX
MeTasuioB. Pe3ynbraToM Takoro MOAU(UIIMPOBAHUS SBUJIOCH YBEJIMUECHUE CEJICKTUBHOCTU
no bTK-dpaknun no 43,5% u BbIxoga apoMatrndeckux npoaykToB 10 30% 1o cpaBHEHHUIO
¢ ucxonnoit H-opmoii neonura, obecrneunBaromieii ceneKTUBHOCTh U BhIxoa 26% u 17%
COOTBETCTBeHHO. CiemyeT TakKe OTMETUTh, YTO YHCTHIM TaljlaT [UHKA B JaHHOM
MpoIIecCe HEaKTHUBEH, a BBEJICHUE €T0 B IICOJUT MPAKTUYECKH HE OKa3bIBACT BIMSHUS HA
AKTHUBHOCTH TOCIICTHETO, OHAKO JACT 3aMETHBIN BBIUTPHIII B CEJIEKTHBHOCTH TI0 IICJICBBIM
npoaykram. Eie ogHol 0cOOEHHOCTBIO JaHHOTO KaTanu3aTopa SBISETCS HEOOXOAUMOCTh
€ro aKTUBALMM IIPU TEMIEpAaTypax OKOJIO 550°C, B IIPOTUBHOM CJIy4ae IpU MPOBEACHUUN
npoliecca apoMaTu3alMi B o0yiacTH  Oojiee HHU3KHUX Temmeparyp (OKoso 48OOC)
MOJIOKUTEIHHOE BIIMSIHUE TajliaTa He MPOSIBIISETCS.

Pa6ota Bemonnena npu noanepxke npoekra INTAS Ne 03-51-5286 u PODU.
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AKTUBHOCTb U CTEIIEHb JOCTYIHOCTHU IMOBEPXHOCTH
HEMEHTCOJIEPXAIINX KATAJIM3ATOPOB B PA3JIOKEHUUN O30HA
Prumena H.B., Tkauenko U.C.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

O30H, KaK CHJIbHBIM 1 9KOJOTUYECKH YUCThII OKUCINTENb, IIUPOKO MPUMEHSIETCS Ha
npakTuke. OqHAKO OH sBiIAETCS TOKCHMYHBIM BemiecTtBoM — [TJIK o30Ha B paboueii 30HE
cocraBisier 0,1 mr/m®. B cBsisu ¢ aTHM, P HMCIIOJIb30BAHUM 030HA BO3HHUKAET Mpodiema
KOHBEPCHH €Tr0 OCTAaTOYHBIX KojudecTB. B mabGopatopum KI'D cozmaHbl U BHEIpEHBI B
MIPOU3BOJICTBO KaTAJIM3aTOPhl HA OCHOBE BBICOKOTJIMHO3EMHUCTBIX IIEMEHTOB - TATIOMOB U
OKCHJIOB TEPEXOJHBIX METAJUIOB, KOTOPhIE 3apEKOMEHAOBAIN CeOsl OJHUMH M3 JTyUIIHUX
KaTaJau3aTOPOB Pa3IOKEHUS 030HA.

B nmanHol paboTe M3yueHa KWHETHKA PAa3lIOKEHUsS 030Ha HAa MOAU(DHUIIMPOBAHHBIX
PAIOM HEOPTaHWYCCKUX BEHICCTB I[EMEHTCOJICPKAIIMX KaTallu3aTopax C  IEJbIo
noBbIeHUs ux 3 dexTruBHOCTH. OnpesienieHa aKTUBHOCTD ( Y ) BBIIIEYKa3aHHBIX CHCTEM B
pPEaKIuu pa3ioKeHUsl 030HA, TIe Y MOKa3bIBAET JOJI0 aKTUBHBIX CTOJKHOBEHHUI MOJEKYII
030HA C TIOBEPXHOCTHIO KaTaaN3aTopa, MPUBOISIINX K HX pacraiy.

B peakmmm pasnoxkeHuss o030Ha o0koio 20 00pasmoB IEMEHTCOep KaIuX
KaTaJIn3aTOPOB Pa3HOrO COCTaBa Ha OCHOBE OKCHUJOB MEPEXOJHBIX METAJIOB, MOKa3aiu
JIOCTaTOYHO BBICOKYIO AaKTHBHOCTH, 3HAUEHHS BEIMYMHBI Y BapbUPYETCS B AMANa3oHE
BEJINYUH (1,7-2,7)*10'4.

[TokazaHo, 4TO MpoIeCC Pa3IOKEHUSI 030HA HA [IEMEHCOIePIKANINX KaTallu3aTopax,
UMEIOIHUX JuaMeTp mop 2 - 4 HM, MOXeT OBITh OCJIOXHEH IpoIeccaMu IepeHoca
BEIIIECTBA, B TOM YUCII€ BHyTpeHHEH Auddy3ueil.

CrerneHp 1OCTYMHOCTH MoBepxHOCTH Katanu3atopa (f) onenuBanace mo ¢popmyie f=
*1(75 L

1/h u cocraBuna ~ 4*10™ | rae h — ¢akrop Tune; h = 2—«/3 ,alur— mouHA M pagnyc
r

1IOp 3epHa KaTaJu3aTopa COOTBETCTBEHHO.

Takum o0pazoM, BHYTpUIU(DPY3MOHHOE TOPMOKEHHE HACTOJIBKO BEJIHUKO, YTO
peaKiys NPaKTUYeCKU HE MPOHUKACT B TOPHI, 8 BHITECHACTCS HAa BHEUITHIOK IMMOBEPXHOCTh
Karajau3aTopa, BKIOYash IMOBEPXHOCTh YCThEB MoOp. Bnusane BHYTpUAH(PY3MOHHOTO
TOPMOXKCHUST MOXKET OBITh YMEHBIICHO 3a CUET HM3MCHCHHSI CTPYKTYPHBIX ITapaMEeTPOB
3epHa KaTaJlM3aTopa, HAMpUMEp, 3a CUET YMEHBIICHHS Pa3MEpOB 3€pHA U YBEIHMUYCHUS

iaMeTpa mop.
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KNHETUKA TUAPOKAPBAJIKOKCHJIMPOBAHUSA HUKJ/IOI'EKCEHA
IIPU KATAJIM3E ®OCOUHINAIJIAAUEBBIM KOMIIVIEKCOM

CesoctbsinoBa H.T., 3aiines M.I'., Biacosa E.I1., Heconenas C.B.

Tyavckutl 2ocyoapcmeeHblil yHugepcumem

Peakuus TuUIpOKapOATKOKCUIMPOBAHUS — aJKEHOB  SBIISIETCS  MEPCHEKTHUBHBIM
METOJIOM CHHTE3a CJOXKHBIX 3¢upoB. Hambonee sddexTrBHON U Mano uU3y4EHHOMN
KaTaJUTUYECKON CHUCTEeMOM [IJIsi OTOW peakuuu sBIsSeTcs maiaani-¢hocGUHOBBII
KOMILJIEKC, IIPOMOTHPOBaHHBIN tpudenmndochuramu u OpraHMYeCKUMHU
CyJb(POKUCIOTAMH. HerictBys COBMECTHO, 3TH COEIMHEHHUS OKa3bIBarOT
cTabmmm3upyomui 23¢GeKT Ha Kataauzatop. B To ke Bpems cynb(OKUCTOTHI, BRICTyTAs B
KayecTBe THAPUIAHOTO MCTOYHHKA B Ipolecce (QOPMUPOBAHUS AaKTHUBHBIX (QOpM
KaTaJlu3aTopa, JeHCTBYIOT Kak (akrop yckopeHus peakuuud. B manHoit pabote
IPEJCTaBICHbl PEe3yJlbTaThl HCCIEIOBAHUS KUHETHKH TUAPOKAapOaTKOKCUIMPOBAHUS
IUKJIOreKCeHa IMKIOTEKCaHoIoM mpu Karammse cucremoit Pd(PPhs), — PPh; — n-
toiyoiacyinbpokuciora (TCK). Peakiuio NpoOBOAWIM B aBTOKIABE C MEMIAJIKOH B
nuanazone temmneparyp 368-388 K u nasnenmit 1,1-6,1 MIla ¢ aHamu3oMm HpoOayKTOB
peakuun metoaom [ KX.

B  pesynbrare NpoBeNEHHBIX ~ UCCIENOBAaHUI  BBISBICHBI  AKCTpPEMallbHbIC
3aBUCHMOCTH CKopocTu peakiun (I) ot Pco B auanazone temmeparyp 368-388 K. Panece
OBLIM yCTAHOBJICHBI SKCTPEMANIbHBIE 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTpAIUil
PPhs 1 nukiorekcaHosa, mepBblil MOPSIOK IO IUKIOTEeKCeHyY, apooHbIi — mo PA(PPhs); u
S-o6pasnas 3aBucumocThb I oT [TCK]. Tlony4yeHHble JaHHBIE HHTEPIIPETHPOBAHBI B PaMKax
THAPUAHOTO MEXaHHU3Ma, B KOTOPOM CKOPOCTh-OMpPENENSIIONIe CTaauei sBlseTcs
HyKJIeo(pUIbHAS aTaka aluINalIaiieBOro MHTepMeanuara IUKIorekcanoinoM. Ha ocHoBe
NPUHLMIA KBAa3UPAaBHOBECHBIX KOHIEHTPALMI TMOJIYy4eHO KHHETHYECKOE YpaBHEHUE
peakuun. Ha npumepe Biausinuss CO Ha KMHETHKY HCCIIEAYEMOUM peakluy MOKa3aHO, YTO
napaMeTpbl KUHETUYECKOTO ypaBHEHHUS NAIOT BO3MOXXHOCTH OIIEHUTH BKJIAJ OTAEIbHBIX
CTaAuil KaTAIUTUYECKOrO0 IMKIAa M peaklMil Je3aKTHBALMU KaTajau3aropa B CKOPOCTb
OpyTro-peakuuu. Ha ocHOBE mMOJIy4YeHHBIX 3HAUYEHUH MApPaMETPOB KHUHETUYECKOTO

ypaBHEHHUS ObLIN paccuuTaHbl 3 PEKTUBHBIC YHEPTUHU U SHTAIBIINN aKTUBALIUU.
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KATAJIM3ATOPDBI KUAKOPAZHOI'O OKHUCJIEHUA BEH30JIA B ®EHOJI
HA OCHOBE HAHOCTPYKTYPUPOBAHHBIX OKCHJOB Co U Fe
B ME3OIIOPUCTBIX MOJIEKYJ/IAPHBIX CHUTAX

Cupotun C.B.
MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

deHo — BAKHEUIINN HEPTEXUMUYECKUH MPOAYKT — B IPOMBIITUICHHOCTH TOJTY4YatoT
MHOTOCTaUIHBIM  KyMOJBHBIM METOJIOM, HE€ YJOBJIECTBOPSIOIIUM COBPEMEHHBIM
9KOJIOTHYECKUM HOpMaM. B HacTosiiee BpeMs BeAeTcs MOUCK KaTaTUTUYECKOTO Mpoliecca
IpSMOT0 THAPOKCHIIMPOBaHUs OeH30i1a B eHos. B 4acTHOCTH, OKa3aHO, YTO OKUCIICHHE
OCH30/1a OKCHIOM a30Ta MPOHMCXOIUT Ha meonuTtax Ttuna ZSM-5, momuduumpoBaHHBIX
xene3oM. OAHAKO MHKpPOMOPBI 3TOrO0  Karajau3aTropa co3aaiT  auddy3uoHHbIE
3aTpyIHEHUs [ yAaleHUs MPOJAYyKTa, 4TO yXyAIIaeT MoKa3aTenu mpoiecca. B cBs3u ¢
3TUM B HacTosmedl paboTe ObUIM TMONyuYeHbl H HCCIEJOBAaHBI  ME30IMOPHUCTHIC
MoJiekysipabie cuta MCM-41, MmomuduimpoBaHHbIe OKCHIAMU JKejle3a U KoOallbTa, Kak
KaTaJau3aTophl XKUAKO(]PA3HOrO OKUCIEHHS OE€H30J1a IEPOKCUIOM BOJOPOIA.

Cunrte3upoBanbl yeTblpe obOpasna MCM-41 ¢ coxepxkaHueM MeTtaia oT 2 10 S
Mac.%, oOo3uauennrsie kak 2,0Fe-MCM-41, 2,0Co-MCM-41, 5,2Fe-MCM-41 u 4,7Co-
MCM-41. IlepBble nBa OBLIM NOJY4Y€HBbl BBEACHHEM HUTPATOB Xkeje3a M KobaiabTa B
IPOLIECCe CHUHTE3a MOJEKYJSPHOrO CHTa, JIBa JApPYrue — IMPOMNUTKONH TOTOBOTO CHTA
pacTBOpamMH aleTHIIAllETOHATOB JKejle3a W KoOanbTa, COOTBETCTBEHHO. Bce 00pasib
HoJBEpraiu TeMiepatypHoit oopadotke nmpu 550°C B Toke Bo3ayxa B TeueHHe 6 yac.

Jannapie Metoga COM yka3pIBaloT Ha chepuyecKyro MOP(HOJIOTHIO TOITYYEHHBIX
obpasiioB MCM-41; coxpaHeHHe CTPYKTypbl  MOJEKYJSIPHOTO  CHTa  IOCIE
MonupuIMpoBaHus MoATBepxkaeHO naHHbIMU HK-cmektpockonuu. AncopOIMOHHBIE
U3MEPEHUs]  CBUJCTEIBCTBOBAIM 00  OTCYTCTBUM  OJNIOKMPOBKM IOP  HOCHUTEINA
00pa30BaBIIMMUCS OKCHUIAMH, YTO XOPOIIO coryiacyercs ¢ naHnHbiMA Meroma TIIB-Hy,
YKa3bIBAIOIIMMU Ha BHICOKYIO IUCIIEPCHOCTh YaCTHUI] OKCHJIOB METAJLIOB.

B peaknuu ruapokcunupoBanus Oenzona B (eHonm BoaHbIM pacTBopoMm HrO»
00pa3iiel, MOIU(PUIIMPOBAHHBIC B MPOIECCE CHHTE3a HOCHUTENs, MOKA3alu BBIXOA (eHoma
He Oonee 10%, Torma xak 0Opasilbl, MOJYYCHHBIC MPOIMMUTKOW, OKA3aJIMCh CYIIECTBEHHO
Oonee akTuBHbIMH, mpu 3ToM Co-copepxamiuii KaTaauzatop Oojee 4yeM Ha MOPSAIOK
akTuBHee Fe-conepikariero obpasia.

Hacrosimmass paGora BbimosHsiack B pamkax rpanta POOU Ne 05-0332045 u

[TporpaMmbl MOAAEPKKY BeIyIIMX HAy4dHbIX mikoia PO Ne PU-112/001/056
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MHUKPO-ME3OIIOPUCTBIE KATAJIM3ATOPBI B PEAKIIUN
AJIKHWJIMPOBAHUS BEH30JIA JOJAEHEHOM-1
Tumommu C.E., Monaxosa 10.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Jluneiinple  ankminOeH3061  coctaBa Cie-Cig  (JIAB)  sIBISAIOTCS  OCHOBHBIMHU
MpEeKypcopaMu MpU MPOU3BOJCTBE MOBEPXHOCTHO-AKTUBHBIX COCIMHEHHMM AJISI MOIOIIUX
cpeactB. Jlnsa momydenuss JIAB 4acTto HWCMONB3YIOT IEOMUTHI M IIEOJUTONOIO0O0HBIC
MaTepuaibl, HEJOCTATKOM KOTOPBIX SIBISIETCS HEOONBIION pa3Mmep Mop, MPUBOASIIIUN K
OTPAaHWYEHUSIM B MAacCCOMEPEHOCe KPYIMHBIX oprannueckux wmoJekyna. Coznanue
onpeAenéHHON ME30TIOPUCTON CTPYKTYPhl MOKET MUHUMU3HPOBATH WIIH IaXKE MOIHOCTHIO
CHUMaTh JTH oOrpaHudeHus. llempio maHHON paboOTBl OBUIO HM3YUYEHHE PCAKIIUU
aNKUIUpoBaHMWsT OeH30na JoJeleHoM-1 Ha MHKPO-ME30MOPHUCTHIX — KaTanu3aTopax,
COYETAIONINX MTPEUMYIIIECTBA [ICOTUTOB U ME3OMOPUCTHIX MOJIEKYJISIPHBIX CHUT.

[TpuroroBnenue MHUKPO-ME30IOPUCTHIX MaTepUajoB MIPOU3BOIUIOCH
JBYXCTaMHHBIM CHHTE30M, BKJIIIOYAIOIIMM YacTHYHOE pacTBopeHue neonurta tuma MOR
¢ coornomenuem Si/Al=40 B BomHom pactBope NaOH ¢ mocnenyromiei
THAPOTEPMAIBHON 00pabOTKOW B TPUCYTCTBHH OpOMHIA IETHITPHMETHIAMMOHUS.
[Tonmydyennbie  oOpa3ipl  OBUIM  OXapakTepuU3OBaHbI  MeTomamMu  PDA, HKC,
HU3KOTemneparypHoit aacopomuu azora u TIIJI NHs. Beuio Halimeno, 4to cremneHb
PEKpHCTAUIM3AIMA MOPICHNUTA B ME30MIOPUCTHINA MaTepHall peryIupyeTcs BapbupOBaHUEM
KoHIIeHTparuu pactBopa NaOH.

Karanutuueckue cBoiicTBa 00pa3lioB ObUIM W3YYEHBI B PEAKIUU ANKHIMPOBAHUS
OeH30ya JIONEIICHOM IPH MOJILHOM COOTHOIICHWUHM OeH30i / oneduH =8 B MPOTOYHOM
peaktope nipu AaBiaeHusax 1-30 atmocdep u MaccoBbIX CKOpocTsx mogauu 2,5-6000 r/r*y,
temneparypax 50-450°C. Jlns cpaBHEHHs pPe3yJbTAaTOB aHAIOTHYHBIC SKCIICPUMEHTHI
OBLIM MPOBEACHBI Ha MCXOJHOM MOPACHHUTE U YHCTO Me30mopucToM obOpasue. Llenesas
peakiusi MOHOAJIKWJIMPOBAHHS  COMPOBOXIAIAch JHUATKWIMPOBAHUEM, KPEKUHIOM
MOJTyYaeMbIX aNKHJIOEH30JI0B U H30MepHu3alueld UCXOAHOro JojereHa-1. YMeHblieHue
TEMIIEpaTypbl U YBEIWYCHUE NABJICHUS CHIDKAIW KPEKUHT, TOBBIIIAS BBIXOJ IIEJIEBBIX
JIAb. Hawnyumyro akTHUBHOCTb U CeJeKTUBHOCTH 1o JIAB mokazanu MuUKpo-
ME30IOPHUCTHIE MAaTepUajbl MO CPABHEHUIO C UCXOJHBIM MOPJECHHUTOM U ME30MOPHUCTHIM
cutoM MCM-41. D10 sBneTCs pE3yJNbTaTOM YBEIUYECHHUS JOCTYITHOCTH AaKTHBHBIX
[EHTPOB W OOJICTYeHUs TpPaHCIOpTa OOBEMHBIX MOJIEKYJ, KOTOpPBIE O0ECIICUMBAFOTCS
ME30MOpaMHu.

Tumommu C.E. Onaromapur kommnanuio «Xampmop Tomce A/O» 3a

MMpEeaAOCTaBJICHHYIO CTUIICHANLO.
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KATAJIMTUYECKOE PA3JIO’KEHUE NOJIUDTUJIEHA B KUJIKUE
YIJIEBOAOPO/bI B NIPUCYTCTBUU MOIAUPUILTUPOBAHHBIX TI'JIMH
®ypna JI.B.
bencopoockuii cocyoapcmeennvlil ynusepcumem

B Hacrosimee Bpemsi Bce 0Oojiee akTyaJdbHOW CTAaHOBHTCA MpoOjieMa yTHUIM3AINH
OBITOBBIX W MPOMBINUICHHBIX TMOJMUMEPHBIX OTX0A0B. CyIIeCTBYIOT pa3iIH4YHbIC
HarpaBJeHUsI UX MepepaboTKU. 3HAUYUTENBHBIN HHTEPEC MPEACTABISICT IMOIYyYeHUE U3
OTXOJIOB MOJHMATHIICHA (BTOPUYHOTO CHIPHS) KUIAKUX yriaeBoaopoaoB (Cs — Ci1), KOTOpbIE
SBIISIIOTCS TICHHBIM CBIPHEM I OPTaHUYECKOTO W HEPTEXUMUYECKOTO0 CHUHTE32, B TOM
YUCJIE IS MOJIyYEHUSI BBICOKOKaYECTBEHHOIO MOTOPHOI'O TOIUIMBA.

[Tonyuenune nedrenomoOHOro Habopa YriIeBOJOPOAOB BO3MOXKHO B pe3yJbTaTe
KaTaJIUTUYECKOTO Pa3yIoKEeHUs MTOJIMMEPOB. 3a/1aya HacTosIIEeNH paboThl COCTOsIa B TOMCKE
JOCTYITHOIO M HEAOPOroro Karajaums3aTopa JAHHOIO Ipolecca AecTpykuuu. B kadectse
CBIPbSL JUIsI TIPUTOTOBJICHHUS KATaJIM3aTOPOB BBIOPAHBI TIWHBI MOHTMOPHWIUIOHHTOBOM
CTPYKTYpBI MecTOpokieHu benropoackoit odmacTu.

Hcxonnslii oOpazer] rMHBI 0e3 MpenBapUTENbHON 00pabOTKH HE MPOSBISET
KATAJIMTUYECKOM aKTHUBHOCTH B MPOLECCE ACCTPYKLUMH TMOJIUAITHIICHA. AKTHBALUsl TJIMH
JIOCTUTAETCS KUCJIOTHOW 00paOOTKOM, MpUYeM CHIIbHBIE KHUCIOTHI MPEINOYTUTENIbHEES
cnalbIX, a cpeAr CUJILHBIX HAauOOIbIIee MOJTOKUTEIFHOE BO3ICHCTBUE OKA3bIBACT CepHAas
KHCJIOTA. AHAJIN3 TEKCTYPHl KaTaIM3aTOPOB MOKAa3al, YTO KUCIOTHAsE 00pabOTKa MPUBOIUT
K YBEJIMYEHUIO ME30- U MUKPOIIOP, 3@ CUET 3TOT0 YBEIMYHUBAETCS yI€IbHAs IOBEPXHOCTD U
00BeM mop. BeposaTHO, 3TO SBISETCS OJJHOW U3 MPUYUH POCTa AKTUBHOCTU KATalTU3aTOPOB.
Bropast Bo3MOXHas pUYIMHA — TIEPEX0]] ATFOMOCHIIMKATOB B KHCIIOTHYIO (hOpMY .

BapbupoBanue — yCIOBHI ~ KHCIOTHOW  OOpaOOTKHM  TJHMHBI  (TeMIlepaTyphl,
KOHIICHTPAIIUK KHUCJIOTHI, JJIMUTEIBHOCTH OOpAaOOTKH) BIIMAET HA BBIXOJ MPOJYKTOB
JECTPYKIUU MOJMATUIICHA U TIO3BOJISIET PEryJIMPOBATh (PPAKIIMOHHBIA COCTAB MOTYy4aeMbIX
He(TenoJOOHBIX TPOAYKTOB JECTPYKIIUHU MOIUITUIICHA.

TakuM o00pa3oM, MyTEM HECIOKHOTO MOAUDHUIIMPOBAHKUS MOHTMOPHIIOHUT-
colepkalieil TriauHBI TojyueH A(QEeKTUBHBIN KaTalu3aTop TMpolecca pa3ioxKeHHUs

BTOPUYHOTO ToMATHiIeHa [1].
1. Tlatear P® Ne 2262520 «Cmoco0 mepepaOOTKH OpPraHMYeCKHX IOJUMEPHBIX

orxonos»/ JlebeneBa O.E., ®ypna JI.B., beneukas B.A. Omy0n. 20 oktsa0ps
2005 r., 6romnerens Ne 29,
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KATAJIMTUYECKUH KPEKUHTI HE®TSIHOT'O CBIPbSI HA
HETPAIUIIUOHHBIX KATAJIN3ATOPAX
Xwunees J[.A.
Hncmumym negpmexumuuecxkoeo cunmesa PAH um. A.B. Tonuuesa

Baxneiimieii 3agadeit HeTrenepepadaThIBAIONIEH MPOMBINIJICHHOCTH HAIIEH CTpaHbI
ABNseTCs yrayOrneHue mepepaboTku HedTH, YCKOPEHHOE pa3BUTHE MPOM3BOJCTBA
ABTOMOOWJIbHBIX, AWU3ENbHBIX M JPYTHMX BHUAOB TOIUIMB, CHIpbS i HEDTEXUMUU U
MHUKPOOHMOJIOTUM Ha OCHOBE HCIIOJIb30BAaHMUSI HOBBIX 3((EKTUBHBIX KaTalM3aTOPOB H
a7copOCHTOB, COBPEMEHHOTO BBICOKOIIPOU3BOIUTEIILHOTO O0OPYIOBAaHUS, BHEAPCHUS
MPUHLINAIA KOMOMHUPOBAHUS MPOIIECCOB KATAJTUTHUECKOIO KPEKHHra U THAPOKPEKUHTa B
COCTaBe €JMHON YCTAaHOBKU MOBBIIIEHHON MOIIIHOCTH.

BriroueHne B CXeMy YCTAaHOBKM KATIUTUYECKOTO KPEKHHTa CEKIUU JIETKOTO
THUIPOKPEKUHTa TTO3BOJISICT HW3MEHATH COOTHOIICHHWE MAHW3CIIBHOE TOIUIMBO : OCH3MH B
COCTaBe IMOJyYaeMbIX MPOAYKTOB B 3aBUCUMOCTH OT CE30HHBIX MOTpeOHOCTEH, T.e.
npuaaeT pabore KOMOMHUPOBAHHON YCTaHOBKHU JAOMOIHUTENBHYIO THOKOCTD.

HcxoqHpIM MaTepualioM Ui MPUTOTOBJICHUS KaTanu3atopoB Obul meomut NaY c
MoabHBIM oTHOIeHHeM SIO; @ Al,O; = 3,8-5,2 u riayboko3amerneHbiii 1eoaur Y B
penkosemenbHoi  popme ¢ coorHomenum SiO, @ AlLbO3; = 5,8-7,1. B kauectBe
JNEATIOMHUHHUPYIOIIETO areHTa HCIOoNb30Balu pacTBop TpwioHa b. Jlamee mpoBomunu
MOCIIeIOBATEbHBI MOHHBI OOMEH HATpHUs HAa KaJNbIHH, PEIKO3EMENbHBIC SJIEMEHTHI,
aMMOHU#. Pe3ynbraTel IpOBeICHHBIX HCIbITaHK (Ta0. 1) mokasaiu, 4To BBIXOJ M COCTaB
MPOAYKTOB KpPEKHHra OMNpEACNAIoTCS HE TOJIbKO IIIyOMHOM MpeBpalleHus] ChIpbs U
MPUPOJIBI KaTaIM3aTopa, HO U AUCIIEPCHOCTHIO IIEOTUTA.

Tabnuua 1.3aBUCHMOCTB BBIXOA MPOAYKTOB KPEKMHTA OT COCTaBa KaTajau3aTropa.

Xumuaeckuit cocras, % macc. Brixos mpoaykToB KpekuHra, % macc.

Na,O Ln,O3 MgO OeH3UH ras KOKC MpeBpalieHue
0,2 4,8 - 53,5 15,3 1,6 71,0
0,1 2,8 0,16 42,3 11,5 1,2 61,9
0,1 3,8 0,2 48,5 12,7 11 65,7

84




OU3UKO-XUMHNUYECKUE 3AKOHOMEPHOCTHU PEAKIIUU JIMTHUHA C
O30HOM B INPUCYTCTBHUU UOHOB Mn(ll)
XynomuH A.I'., Mutpodonoa A.H., Jlyaun B.B.

MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

O30H HaxXOIUT IIUPOKOE MPUMEHEHHE B MpoIleccax MepepaboTKH pPacTUTEIHLHOTO
CBIPBSI, OJHHM W3 OCHOBHBIX KOMIIOHEHTOB KOTOPOTO  SIBJISICTCS JIMTHUH -
oM YHKITMOHATBHBIA (PeHONBbHBIN TToMep. [1oaToMy n3ydeHne B3auMoIeHCTBHS 030HA
C JIMTHUHOM TIPEJCTaBISIET MHTEPEC C TOYKH 3PEHHS PAa3BUTUS HOBBIX TEXHOJOTHI
KOHBEPCHH JTUTHOILEIITIONO3HBIX MAaTePUANIOB, TIOJYUYEHHUS TOJE3HBIX MPOIYKTOB, a TaKKe
JUTSL PEIICHUST YKOJIOTUYECKUX MPOOIIEM.

Haubosee nmepcrneKTUBHBIM TPEICTABISICTCS MCIIOIh30BAHUE 030HOKATATUTHICCKUX
MeTo10B. COBMECTHOE HCIIOJIb30BAHHUE 030HA C KaTaJu3aTOpaMu B OPTaHUYECKOM CHHTE3e
MO3BOJIIET TMPOBOAHWTH CEJEKTUBHOE OKHCIEHUE OOJBIIOTO Kpyra OpPraHMYECKUX
coemuHEHU. A B Tporeccax, TpeOyommx TriIyOOKOW AEeCTPYKIMH OpPTaHHMYECKUX
MaTEepUajoB, MPUMEHEHHE O30HOKATAIMTUYCCKUX METOJOB JIaeT BO3MOXKHOCTH Ooliee
3(pPEeKTUBHO C  BBICOKHMHU  CKOPOCTSMH  TPOBOAUTH  okucieHue jgo CO2
HU3KOMOJICKYJIIPHBIX KapOOHOBBIX KHUCIOT (I[aBejeBasi, MypaBbHHAs, YKCyCHass W T.I.),
KOTOPBIE YCTOMYUBBI K JEUCTBUIO O30HA.

B pabote m3yuena peaxiusi 030Ha C JIMTHUHOM B BOJHBIX pacTBopax mpu pH=1,0.
[TokazaHo, 4TO peakIuu MPOTEKAIOT B KWHETHUECKOM o0nacTu. Paccunransl 3 pekTrBHBIC
KOHCTAHTBI CKOPOCTH PEAKIUU M OMpPENeJIeH pacxo] 030Ha B pacyeTre Ha CTPYKTYpPHYIO
enunuily gurauHa. Kapp=13+4 (a/momp*c), a=3,0£0,3 (momr O3 Ha MoOIb
(CHUITPOITAHOBBIX EAMHUIL).

C wucnonb3zoBanueM wmetonoB HMK- u Y®-cnekrpockonuu IMOKa3aHO, YTO Ha
HAYaJbHOM JTare O30HHUPOBAHMS JUTHUHA MPOUCXOIUT JECTPYKIHS apOMaTUYECKOTO
KOJIbIIA, TIPUBOJSAIIAS K OOpPa30BAaHUIO COMPSIKCHHBIX CTPYKTYP C JBOWHBIMH CBSI3SIMHU,
KOTOpblE TpH TOCJIEAYIOIEM O30HMPOBAaHWUHM  pa3pylIaloTcss ¢ o0pa3oBaHUEM
anupaTUHIECKUX KUCIOT, 3()UPOB U aJbJACTHIOB.

HccnenoBano o3oHupoBanue JuriuHa B mpucytctBur woHOB Mn(Il). Orenensr
KOHCTAHTHI CKOPOCTH PEaKIIUK MapraHiia ¢ 030HOM U KO3(PPUIIMEHT MacCOTIepeHoca 030Ha
u3 1a30Boi (asel B xkuakyro. Ks=6,8+1,4*10-2 (c-1), kadp=80£15 (n/monp*c). Haiineno,
YTO Ha HAYaJIbHBIX 3Tarax 030HUPOBAHUS JIMTHUHA MapraHel] He BIHSIET Ha CKOPOCTb €ro
npeBpanieHus. Karanutuueckoe aelicTBUE MapraHila MpOsIBIsieTcs Ha Oosee TIyOOKHX
CTa[UAX O30HUPOBAHUS, O YEeM CBHUACTEIHCTBYET YBEIWYCHHE CKOPOCTH PEaKIHH U
pacxojia 030Ha.

[MpetoskeH  MeXaHW3M  O30HMpOBaHWsA JMrHMHA B npucytctsur  Mn(ll).
[Ipenmonaraercs, 4TO OMPENENSIONIYIO POJIb B MPOIIECCE €0 OKUCICHHS] UTPAIOT HMOHBI
Mn(lll), xortopeie ObIcTpo oOpasyrorcs mnpu neiictBum o3oHa Ha Mn(ll). [lanee
TPEXBAJCHTHBIA MapraHer] o0pa3yeT MeTacTaOWIbHBIH KOMIUIGKC C TPOAYKTaMHU
OKHUCJICHHS JIUTHHHA, B KayeCTBE KOTOPBIX MOTYT BBICTYNATh adu(aTHUECKUe KHUCIOTHI,
aNbJACTH/IBl U APYTHE COCTUHEHHs. DTOT KOMIUIEKC pacmagaercst ¢ oopasosanue Mn(ll) u
OKHUCJICHHOH (opMBI HCXOMHOTO cyOcTpaTta. IIporecc MOBTOpSETCS IUKIMYECKH [0
MIOJTHOTO OKHCIIeHUs cyocTpaTa. [laiee mapraner okucisiercs 10 MnO4-.
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MOPIEHUTBI C KOMBUHUPOBAHHON MHKPO-ME3OIIOPUCTOM
CTPYKTYPOH: CUHTE3, ®U3UKO-XUMHUUYECKHE M
KATAJIUTUYECKHUE CBOMCTBA
[Mam>xu M.B.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

Muxkpornopuctble MOJEKYJSIPHbIE CUTa, TaKWE KakK IEOJHUTHI U IIEOTHTONOI0OHBIE
MaTepuaigbl  SABISAIOTCS  BBICOKOO((EKTUBHBIMH  KaTalu3aTopamMu  OONBIIMHCTBA
Hedrexummuyeckux npoueccoB. OIHAKO HMCIOIB30BaHUE TPAAUIUOHHBIX LIEOJIUTOB (THIA
FAU, MOR, MFI) B kadecTBe KaTaJu3aTOPOB MPEBPAICHUI KPYIHBIX MOJICKYJI
OrpaHUYeHO pa3MepoM ux mop (4-12 A). B Hacrosmee BpeMs BeneTcs WHTEHCHUBHBIN
MOWCK HOBBIX METOAOB MOIU(MDUIMPOBAHUS IEOTUTOB, PACHIUPSIOMUX OOIACTh HX
NpakTU4eckoro mnpuMeHeHus. Ocoboe MeCcTo cpeaud HHUX 3aHHMAIOT  METOJBbI,
HaIpaBJIEHHbIE HA CO3/IaHUE B CTPYKTYpE LIEOJIUTa ME3OIIOP.

B nanHoil paGoTe B kauecTBe crmoco0a MOMy4YeHHs] LEOJUTHOrO MaTepuana c
KOMOMHHMPOBaHHON MUKPO-ME30MOPUCTOM CTPYKTYypOit UCIOJIb30BaH METO]T
JBYXCTaJIMMHONU PEKPUCTALTU3ALMHU. DTOT MOJAX0Jl OCHOBAH HA YaCTUYHOM PACTBOPEHUHU
[EOJNTa B INEJIOYHOM pACTBOpE C TMOCIEAYIOMHMM OOBEIUHEHUEM O0pa3yIOMUXCS
(dbparMeHTOB B ME30MOPUCTYIO a3y B mpucyTcTBuM mutiet [TAB.

Ilenp Hacrosimiel pa®OTHI 3aKiIOoYanach B UCCIEIOBAHUHM BIHUSHUS MOP(OIOTHUH U
pa3MepoB KPUCTAILJIOB UCXOHOTO MOPJEHUTA HA (PU3UKO-XUMUYECKUE U KaTaTUTHIECKUE
CBOICTBa 00pa3yroluXcsl B pe3yibTaTe PEeKpUCTAIUIM3AlMKM MarepuayioB. s cuHTes3a
MHUKPO-ME30MOPUCTBIX MaTEpHaliOB HCIOJIb30BAJICS MOPJIEHUT C KpUCTalllaMd B BHUIE
pu3M, 3Be31, Uri u cep.

®DU3MKO-XMMHUYECKHE CBOMCTBA IMOJYyYEHHBIX 00pa3oB ObUIM 0XapaKTEpPU30BaHBI C
WCIIOJIb30BAHUEM METOJI0OB HHU3KOTEMIIEpaTypHOU ajcopOruu-gecopouu azora, TILJ]
ammuaka, COM, MK-cnekrpockonuu. [lokazaHo, 4TO YCIOBHS PEKPUCTALIA3ALNUA Majo
BIUSIOT HAa XHMHYECKUH COCTaB MHUKPO-ME30MOPUCTBHIX MaTepHalioB, TOrJa Kak
XapaKTePUCTHKHU MOPUCTON CTPYKTYpPhI TOTYyUYEHHBIX 00pa3lloB B 3HAYUTEIHHOW CTEICHU
3aBUCST OT KOHILIEHTPALMH LIEJI0YH, UCIIOJIB30BaBIIEIICS Ha IEPBOM CTaAMM MpoLiecca.

Karanutnueckue cBoiicTBa MaTepragoB ¢ KOMOWMHUPOBAHHON MHKPO-ME30TIOPUCTOM
CTPYKTYpO# M3yUeHBI B PEAKIIUU AUCIIPOIIOPLIMOHUPOBAHUS KyMOJa.

PabGora BeimonHeHa npu ¢uHaHCOBOW mnoanepxke ¢onma PODU (rpant 05-03-

32760) 1 INTAS (\e 03-51-5286).
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HHPU ITIOJAEPKKE KOMUCCHMU 110 PABOTE C
MOJIOAEZKBIO HAYYHOI'O MEXKXBEJIOMCTBEHHOI'O
COBETA 110 PAIMOXUMHUHU

OTtaesnienne «Paguoxumuss»

Cocras Kwopu:

®enocee B.M. npodeccop, I1.X.H. - IpeJceaTe b
banyu I' A. JIOLIEHT, K.X.H. - 3aM. IIpeAcenarTess
Cabdoauna M.H. aCIIUPAHT - CEKPETaph

AOpamoB A A. npodeccop, 1.X.H.

bexman U.H. npodeccop, 1.X.H.

Baacos B.K. JIOLICHT, K.X.H.

Ieppuasen 10 /1. npodeccop, I.X.H.

IIpecusaxos U.A. CT.H.C., K.X.H.

Tananaes U.T". cT.H.C., 1.X.H. ((EOXU PAH)
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COPBLIUS “'Np (V) HA BEHTOHUTE
AprembeBa K.A., Caboauna M.H.

MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

B pe3ynbrate nesTenbHOCTH MPEANPUITHNR aTOMHOW MPOMBIIIICHHOCTH HAKOTUICHBI
3HAYUTENbHBIE KOJIMYECTBA BBICOKOPAIMOAKTUBHBIX OTXOOB, YTO TpeOyeT pa3paboTKu
3¢ (EKTUBHBIX M JKOJOTHYECKH OE30IMacHBIX METOJOB OOpaIleHus ¢ HUMH. B kadectBe
WH)XCHEPHBIX TCOXUMHUYECKHX OaphbepoB B MeCTaxX MIUTENBHOTO WM IOCTOSHHOTO
XpaHCHHS PAJMOAKTUBHBIX OTXOJOB HCMONIBL3YIOTCS [1] OeHTOHHMTOBBIC TIHHBI. Ilenbro
JAHHOUM pabOTHI BUJIOCH U3yYCHHE TTOBEICHUS 237Np (V) B mopoBBIX BoJaX OCHTOHUTA HA
MOJICKYJISIPHOM YpOBHE, T. €. OmpelaeieHue (HU3MKO-XUMHUECKUX (GOpM HENTyHHS Ha
MOBEpPXHOCTH M B PACTBOpE; a TaK K€ M3yuyeHHE MeXaHu3Ma COpOIMH U THUIIOB
00pa3yronuxcsi Ha MOBEPXHOCTH KOMILJIEKCOB.

Ucxonupiii mpenapaT TJHMHBI OXapaKTEpU30BaH METOJIAMH CKAHUPYIOUIEH U
MPOCBEUYMBAIOIICH 3IEKTPOHHOW MHKPOCKONHUH, IWHAMUYECKOTO CBETOPACCESHHUS, II0
ancop6iuu azora npu /7 K u ucnons3oBanuio ypaBHeHus BOT ompeneneHo 3HadeHme
yZIeIbHOM CBOOOTHON MOBEPXHOCTH M TIOPUCTOCTH Mpemnapara. [lopoBbie Bobl OEHTOHUTA
obmagaroT ciraboBoccTaHOBHUTENBbHBIMU cBoicTBamu (Eh = -200 mV), Gmaromaps uemy
BO3MOXXHO  BOCCTAaHOBJICHHE  aKTHHHJIOB B  JaHHOW  CHCTeME JI0  HH3IIHUX
CTEIEHEN OKHUCIICHUS.

CopOIMOHHBIN ~ DKCIEPUMEHT  MPOBOMWIM  TpPU  JBYX  KOHIICHTpAIUSIX
ZINp (1x10°M, 1x10™° M) B amanasone 3uauenmii pH 2-11. Jloas cOpGHPOBAHHOIO
HENTYHUsI YBEITUYMBACTCS C pocToM PH, Takum oOpa3oM, MEXaHU3MOM B3aMMOJCHCTBHS
HENTYHUS C OCHTOHUTOM SIBISIETCA KOMILJIEKCOOOpa30BaHHE C IOBEPXHOCTHBIMH
TUAPOKCHIIBHBIMH TPYIIIIAMHU.

C momouIp0 METOIOB KHUJAKOCTHOM 3KCTpaKLMK OBLJIO MOKa3aHO, YTO B PAcTBOpPE
MPUCYTCTBYIOT YEThIPEXBAJICHTHAS U MSTUBAJIEHTHAs GopMbl HenTyHHsI. Kpome Toro, moms
YEeTHIPEXBAJICHTHOIO HENTYHHUS yMeEHbIIaeTcs ¢ poctoM PH u co BpemeHeMm, T.K.
MPOUCXOIUT MEUICHHOE OKUCIICHHE KHCIOPOJIOM BO3AyXa.

Jns onpenenenus BaeHTHBIX (GopMm B TBepaou (ase HentyHuid u3Bnekaics 0,5 M
pactBopom HCIO, ¢ moBepxHOCcTH OcHTOHHMTA. BBUIO YCTaHOBJIEHO, YTO HENTYHUUH

HaXOAUTCA Ha IOBEPXHOCTU B UETHIPEXBAJICHTHOM COCTOAHUMU.
1. Berner U. Project opalinus clay: radionuclide concentration limits in the near-field

of repository for spent fuel and vitrified high—level waste. 2002 PSI Bericht
N 02-22.
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PA3PABOTKA DKCIIPECC-METOJA OINPEJEJEHUS Y B BOJE
INYTEM KOHUOEHTPUPOBAHUSI ETO HA MUKPOKPUCTAJIJIAX LaF;
Bbytkamok I1.C.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

OnpeneneHue MNPUPOAHBIX M HUCKYCCTBEHHBIX PAJUOHYKIUAOB B OOBEKTaX
OKpYXarollel Cpeapl COMPSHKEHO C PAIOM TpyAHOcTell. B dacTHOCTH, 3TO CBSI3aHHO C
HaIUYUEeM OOJBIIMX KOJUYECTB CTAOMIIBHBIX H30TOMOB TEX K€ CaMbIX JJIEMEHTOB WIIU
DJIEMEHTOB OJIM3KMX TIO CBOMM XHMHYECKHUM CBOWCTBaM. Hampumep, s omnpenencHus
coaepKaHus gy g MOPCKOH BOJIC HCOOXOAMMO CHAvajla OTJICIHUTh IMOYTH BCe dyieMeHTHI ||
rpynmsl (Ca, Sr, Ba), u u3 3T0#t cMecH BBIACIATH SI, CPEeaHSS KOHICHTPAILKUS KOTOPOTo B
MOpCKoit Boge 9 Mr/1T ([1st CpaBHEHHS: KOHIGHTPAIwst cTabmibHoro urrpus ~107 r/n).

B nanHoif pabore Oblma pa3paboTaHa METOJUKA ONPEACTICHUS COACPIKAHUS
PaJMOHYKIHAA °ST B BOXE uepe3 M3MEPEHHE AKTHBHOCTH €r0 IOYEpHEro MpOYKTa
pacmana *°Y, HAXOJAIIErOCs C HUM B PABHOBECHH.

WUTTpuii KOHUEHTPUPOBAIU IyTEM COpPOIHMH Ha TOBEPXHOCTH MHKPOKPHCTAIIOB
LaF3, oOpa3oBaHHBIX HA PA3MUYHBIX HOCUTEISX, W MOCIEIYIONIMM BBIMBIBAHUEM CMECHIO
HNO; u H3BO;. B kadectBe HOcuTenel OBUIM HCIIONB30BaHBl MEIKOIMCIICPCHBIC
MOJIMMEPHBIE TIOPOIIKKM H CHUJWKareiab B KoyioHkax obOwemom 0,5, 1,0 m 50 wmu.
MukpokpHcTaibl CO3AaBAUCH MyTEM MHOTOKPATHBIX MOOYEPETHBIX MPOMUTOK HOCUTENS
pactBopamu LaClz u NH4F ¢ mocnenyronmm BeicymBanueM. M3MepeHust akTHBHOCTH Oy
NPOBOMIINCH Ha KHMIKOCTHO-CHHTHJUIAIIMOHHOM ycTanoBke Tri-Carb 2700 TR (Packard,
USA) 110 4epeHKOBCKOMY H3JTy4EHHIO.

OdPekTUBHOCTh M CENEeKTUBHOCTh IMOMYyUYEHHBIX COPOEHTOB OllEHUBAJIach IO
KpHBBIM pacmafa-Hakommenns Y (Tiyp = 64,24 ). Hammydmme pesyibTaTsl ObLd
JOCTUTHYTHI TIPH HWCIIOJIb30BAHUM B KAa4eCTBE HOCHTENS CHIIMKAresb: 3(()EeKTHBHOCTH
copOIuu OVy: 08+ 1 00, CEJIEKTUBHOCTD 0y 1 95r cocrasnsa 25 + 32. Tocie yAQJICHHS
afcopOUPOBAHHOTO UTTPHUS U MPOMBIBAHHS BOJON KOJIOHKAa MOXET ObITh MCHOJIh30BaHA

MOBTOPHO.
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COPBILIUS “®*U HA OBPA3LIAX I'OPHBIX IOPO/I
Kamunos A.C., Caboanna M.H.

MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

B mnacrosmmee Bpems 3axopoHeHue PAQO ocymecTBisercs TIaBHBIM 00pa3oM B
riyookue reonorndeckue popmaruu. B Poccun npunsara konuenius 3axoponenus PAO B
TepMETUYHBIE TOJIOCTH TPAHUTHBIX (opmanuii B 30HAX HU3KOW CeHCMHUYECKON
akTUBHOCTH. [Ipu CO3MaHMM MOA3EMHBIX XPAHWIWII B IIAXTaX MPUPOIHBIC 3alIUTHHIE
Oapbepbl JOJDKHBI COYETAThCS C HMCKYCCTBCHHBIMH, YMEHBIIAIOIIUMUA BO3MOKHOCTh
MUTpAlMU PaAUOHYKIUIOB B Ouocdepy. ['paHUTHBIE MacCHBBI paccMaTPHUBAIOTCS Kak
OJIMH M3 HauOolee MOAXOA[IINX BapHAHTOB €CTECTBEHHOTO MPUPOAHOro O6aprepa. Llenbio
J@HHOI PaGOThlI SBHIOCH YCTAHOBICHHE 3aKOHOMEpHOCTEH copbrmu “°U pasimdHbIME
TOPHBIMH TOPOJAMHU - THEWCOM, MeTaanaba3oM U aM(PUOOTUTOM C TPEaIoIaraeMoro
Mecta 3axoponeHusi PAO.

CopOIuoHHbIE YKCIIEPUMEHTHI MTPOBOAMIN CO NUIM(OBAHHBIMU O0Opa3IaMH TOPHBIX
nopoxa: am(puOOIUT, THEHC W MeTaauabas mpu moctosHHOM 3Hadenud PH (7.0+0.5).
[IpenBapuTenbHO sl KaXAOTO W3 MHUHEPAIOB YCTAaHABIMUBAIU BpEMs JTOCTHKEHUS
COpPOIIMOHHOTO paBHOBECHS B cUcTeMe. J1JIsT JIOKaIM3aluy ypaHa Ha IIOBEPXHOCTH BIICPBEIC
UCTIOJTb30BAJIM COYETAHUE METOJIOB O-TPEKOBOT'O aHAIHM3a CO CKAHHPYIOMICH AJIEKTPOHHON
MHUKpPOCKOMHUEH (C SHEPro-IuCIepCHOHHON criekTpomeTpueii). s pacuera opm ypaHa B
pacTBOpe HCIOJB30BAM KOMIbIOTEpHOE MomenupoBanue (mporpamma HYDRA). Tak,
COTJIaCHO JAaHHBIM KOMIIBIOTEPHOTO MOJAETUPOBAHUS, OCHOBHBIMH (QopMamMu ypaHa B
pactBope sBisercs: UO, (mpu pH < 5), xap6onarubie xkommiekcel U(VI)
(mpu 3Hauenusnx pH > 6) u UO,CO;3 (B HeliTpanbHO 001acTH).

ComnocraBisiss pe3ysbTaThl O.-TPEKOBOro aHanuza U COM, MOXXHO 3aKIIOYWTh, YTO
azcopOLus ypaHa Ha IOBEPXHOCTH TOPHBIX MOPOJ] MPOUCXOJUT HEPABHOMEPHO U 3aBUCHUT
OT TIPUPOABI MHHEPAJIOB, BXOSIIUX B COCTaB TMOPOJBL. YpaH NPEUMYIIECTBEHHO
copOMpoBaics Ha MHUHEpaIaX, COACPIKAIINX JKele30 U peakue 3emin (Harpumep, hocharsr
pEeIKHMX 3eMellb U TOpHUsS — MOHAIMWT). Takxke OOJbIIOC 3HAYCHHE HMECT COpOlMs Ha
BCSIKOTO pojaa jaedexrax (MHKPOTPEIIMHBI, TPAHUIBI 3epeH H Jp.) U (pu3ndeckas

ancop6u1/1;1 Ha MOBCPXHOCTHU.
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UCCJEJOBAHME MOBEJEHUA MO AEMCTBUEM PA3PYIIAIOIINX
®AKTOPOB IPUPOJHOM CPEJbI JAHTAHOUJCOIEPKAIIINX
OPTO®OCDHATHI CO CTPYKTYPOI MHUHEPAJIA BUTJIOKHTA

Jlorunosa E.E. , Opnosa M.II.

Huowcezopoockuii eocyoapcmeennviii ynusepcumem um. H.U. Jlobauesckoeo

Tpuoprodochar kambims Caz(PO4), u TBep/pic pacTBOPHI Ha €r0 OCHOBE H3Y4aloT
JTaBHO U B CaMbIX pa3HOOOpa3HbIX acnekrax. Ero HuzkoremneparypHas Moauduxaius -
Caz(PO4); m TmpHUPOIHBIA MHHEpAN BHUTIOKUT W30CTPYKTYpHBI. CTPYKTypa BHTIOKHTA
MO3BOJISIET AaKKyMYJIMPOBATh B COCTaBE COEAMHEHHMH € TeTpa3JpUYeCKMMU OKCOAaHHMOHAMHM
pa3uyHble KaTHOHBI 3a CUET M30- U TEeTEPOBAJIEHTHOrO H30Moppu3Ma. ITO SBISETCS
Ype3BbIYafHO HMHTEPECHBIM KPUCTAJUIOXUMHUYECKUM (eHoMeHoM, Omarojapsi KOTOPOMY
CTaHOBHUTCS BO3MOKHBIM MPOSIBIICHUE U PETYIMPYyEMOE U3MEHEHHUE 1IeTIOT0 Psijia MOJIe3HbIX
CBOWCTB  KPUCTAIMYECKUX MAaTepuajoB, B T.4. MOHOKPHMCTAJJIOB, IOPOIIKOB,
IUIEHOK, KEpaMUK.

['pynmy ¢ochaTHBIX MUHEpPAIOB CTPYKTYpHOTO THIIA BHTIOKHTA XapaKTEpU3YeT
MHOrooOpasue MeCT HX pachpocTpaHeHus. B 3eMHBIX YCIOBHUSAX 3TO OHOTCHHBIE
MHUHEpaJibl, B T.4. MATOTEHHOTO XapakTepa, 3TO TaKXKe MHUHepaibl Mellep, HMEIoLue
BTOPHUYHOE OMOTE€HHOE IPOUCXOXKJEHHE. BO BHE3eMHBIX YCIOBHAX O5TO MHHEpaJbI
METEOPUTOB, JYHHBIX W MapCHAaHCKUX TOPHBIX TMOPOJ U, MO-BUAMNMOMY, JpPyTUX
KOCMMYECKMX  TBEpPAbIX  Teld. OTH  (akThl  JEMOHCTPUPYIOT  CIIOCOOHOCTb
BUTJIOKUTONOJOOHBIX  (pochaToB  MPOTHUBOCTOATH  ACUCTBUIO  (PU3MYECKHX  MOJeH
(TepMUYECKHX, paIHAllMOHHBIX) H XUMUYECKHX CHCTEM.

OObexkTaMH HCCIIEOBAaHUS SIBISUINCH CIOXKHBIE (ocdaThl KaibIHsi, MarHus,
JJAaHTAaHOUJOB BHIA Caloys-ngx(PO4)7 0<x<1.5; CagLn(PO4)7; CagMgLn(PO4)7
(Ln = La, Nd, Sm, Eu, Gd, Dy, Ho).

OG6pa3subl 6putH HccienoBanbl ¢ momomsilo POA u UK cniektpockonuu. Pe3ynbrarh
UK aHamu3a TDOATBEPAWIM MPUHAIIEKHOCTh JIAHTAHOWUI-KAIbLUUKA COCIUHEHUH K
oprodpocharam. J[lanueie PDA mokaspiBaioT Hanmuuume ¢GochaToB €O CTPYKTYpOi
BuTIOKHATa. OOpa3ibl OBUTH WHAKIMPOBAHBI ¢ TIoMoIbio anaigora B-Caz(POs),. Docdats
coctaa CaglLa(PO4);, CagGd(PO4); u CagEu(PO4)3 wucciaemoBaid  MeETOIOM
BBICOKOTEMIIEpATYPHO peHTreHorpaduu B mHTEpBasie temneparyp ot 25 mo 600-730°C.
Pacuer k03(QUIMEHTOB TEIIOBOIO JMHEHHOTO paciiupeHus (0, W 0) BBIIOJIHSIIN IO
HOBOH METOIHUKE.

Taxoke ObUIO M3y4yeHO TIOBEJECHHME 00pa3lOB B THAPOTEPMAIbHBIX YCIOBHUSIX B
JTMHAMUYECKOM peknMe B anmaparte Cokcierra.

Bbun ycTaHOBIIEHBI CKOPOCTH BBINIEIAYMBAHUS KaJbIMg U MarHUs U3 o0pasloB, a

TaKKC€ OLICHCHO U3MCHCHUC XUMHNYCCKOI'O U (l)aSOBOl"O COCTaBa MOCJIe UCITBLITAHUH.
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COPBIIMA Np(IV) U Np(V) HA JTUOCKHUAE TOPHUS
"Maxkcumos U.B., 2EaTyK O.H.

1 «
MY um. M.B. Jlomonocosa, Xumuueckutl ¢haxyiomem,

2MI'Y um. M.B. Jlomonocosa, @Daxynoemem Hayx o Mamepuanax

OpauH HU3 mpesaraeMbIX MOAXOM0B K MpoOIeMe yTHIU3aIlMK 00SHEHHOrO ypaHa —
UCIIOSIb30BaHHEe B (popMe JHOKCHIA B KauecTBE TCOXMMHYECKOro Oapbepa B MecTax
3aXOpOHEHHs PAAMOAKTUBHBIX OTXOMOB. I[lOMOOHBI MMOAXOM MMO3BOJMUT OE30MACHO
YTUJIM30BaTh HAKOIUICHHBIC 3amachl OOCJHEHHOTO ypaHa W 00ecreduTh Oe30IacHOe
JOJITOBPEMEHHOE XpaHCHHE PATHMOAKTHBHBIX OTXOM0B. ISl MCCIIEOBaHUS MEPCIICKTHUBBI
UCIIOJIb30BaHMsI MaTepHaia B KauyecTBE MCOXUMHUYECKOro Oaphepa HEOOXOIMMO OIICHHUTH
€ro COpOIIMOHHBIC CBOWCTBA 10 OTHOIICHHIO K TEXHOTCHHBIM PaTIUOHYKIHIAM,
YCTaHOBHUTh BO3MOXKHOCTh IMPOTCKAHHS PAa3IHYHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii NpH KOHTAKTE C MNPUPOJHBIMH BOJAMH, OIICHUTH €ro XHMHYECKYIO,
paguanMoOHHYI0 W TEPMOCTOMKOCTh. OIHAKO WCCIEIOBaHHE COPOIIMOHHBIX CBOWCTB
JMOKCHIa OOCIHEHHOTO ypaHa OCJOKHEHO MpOIlecCaMyd OKHCICHHS M 00pa3oBaHHs
u3ocTpykTypHbix UO, okcumoB coctaBa UO,.y, rae 0<x<0,25. T.0. TOBEepXHOCTHBIN CIIOI
nroKkcuaa ypana npejacrasiser cooort UsOg, cmecs U(IV) u U(VI), uto ocrokHseT pacueT
KOHCTaHT KOMIUIEKCOOOpa30BaHHs Ha MOBEPXHOCTU. llenmbro maHHON paboThI SBISIICS
cunte3 ThO,, moaenupyromiero UO,, u uccnenoBanue copounu Np(IV) u Np(V) Ha Hem.

JIoKCu TOpUsi CHHTE3UPOBAIIN OCAXKICHHUEM OKCalata TOPHs M3 pacTBOpa HUTPATa,
C TOCHEAYIomMM OTKATOM. a30BbIii COCTaB M YHCTOTY IMOJYYCHHOTO Mperapara
HOATBEPXKAAIA METOJOM peHTreHoda3oBoro aHaamu3a. KHCIOTHO-OCHOBHBIE CBOWCTBA
noBepxHoctd ¥ pH  ToukM  HyJaeBOro  3apsaa  ONPECIsUId  METOI0M
OTCHIIHOMETPHUYECKOTO TUTPOBAHHSL.

Copouuto Np(IV) u Np(V) npoBogwnu B armochepe aszora i H30CKAHHS
o0pa3oBaHMKM KapOOHATHBIX KOMIUICKCOB aKTHHHAA B PacTBOpE. ODKCHCPUMECHTBI
MPOBOJIMIIHN TIpU KOHIIeHTpaiuu NP B pacTBope 1x107%M, UCIOJIB3YsT cMech u30TomoB Np-
237 u Np-239. Hccnenoamu 3asucumocth copbrium Np(IV) u Np(V) or pH Ha
MOBEPXHOCTU JMOKCHIA TOPHUS, PACCUUTAIM KOHCTAHTHI KOMIUIEKCOOOpA30BaHMS Ha
MIOBEPXHOCTH.

Pa6ota nonnepsxana rpantom MHTIL 2694.
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KHUHETUKA BOCCTAHOBJIEHHUS Np(V) IPEITAPATAMU
MO/JUP®UIIUPOBAHHBIX I'YMUHOBBIX KHCJIOT
Muxaiinuna A.B., [Ilepouna H.C.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

HHTeHcHBHOE pa3BUTHE SICPHON MHIYCTPUH B IOCIICAHUE JECATHICTUS TMPHUBEIO K
HAaKOIUICHHIO 3HAYUTEBHBIX KOJIMYECTB PaJMOAKTHBHBIX OTX0J0B. OJHMM M3 CIOCOOOB
yrunusanun otpaboranHoro siaepHoro rtorumBa (OSIT) sBisercs 3axOpoHEHHE UX B
rIIyOMHHBIX TeoJIoru4ecKux (opmanusax. Takol crmocod XpaHeHHs TpeOyeT CO3TaHHs
UCKYCCTBEHHBIX TE€OXHMHUYECKHX OaphepoB BOKPYT TEPPUTOPHU XPAHWJIHMINA  JUIS
npeaynpexaeHus pacnpoctpanenuss komnoHeHToB OSAT B okpyxkaromed cpene. B
Ka4eCTBE TEOXMMUYECKUX 0apbepoB YacTO HCIOIb3YIOT OCHTOHUTOBBIC TNIMHBI, OKCHUIBI U
OKCHTHJIPOKCHJIBI JK€JIe3a U MapraHiia, TOPHBIE MOPOJIbI U APYTHE BEUIECTBA.

Llenpto naHHOW pabOTHI SBISUIOCH W3y4deHHME KuUHETHKH BoccraHoBieHus Np(V)
npou3BoAHbIME T'yMHHOBBIX KucinoT (I'K), koropble B nampHeiimeM MOryT OBITH
UCIIONIb30BaHBI B KAYECTBE MaTepHajla MH)KEHEPHOTO TEOXUMHYIECKOTo Oapbepa.

Np(V) OTHOCHTENBHO IIOXO COpPOMpPYETCsl KOMIIOHEHTaMH TIOYB M O0JajaeTt
BBICOKO# MHTpaionHoi crnocodHocthio. Boccranoenenne Np(V) B Np(IV) npuoaut k
€ro CBS3BIBAHUIO B OOJIee MPOYHBIE KOMILJICKCHI, YTO B 3HAYUTEIHHON CTETICHH YMEHBINACT
€ro MOJBIKHOCTh B YCIOBHSX OKpy»xKaromieil cpensl. Jlanubix mo BoccranopiaeHuro Np(V)
npupoaubiMu ['B B nuTeparype OTHOCHTENFHO Mallo, U OHM BO MHOT'OM NPOTHBOPEUMBHI.
OcHOBHasi Macca JJaHHBIX YKa3bIBaeT Ha To, yTo BoccTanoBinenue Np(V) mpupoansivu 'K
HPaKTHYECKH HEBO3MOXKHO.

Jlns  BBIACHEHWS CIPAaBEUIMBOCTH OTOM THUIOTE3bl OBUIM  CHHTE3UPOBAHBI
NPOM3BOJHBIE TYMHHOBBIX KHCJIOT C PAa3JIMYHBIM COJIEPKAaHHEM THUIPOXUHOHOBBIX
¢parmenroB. BoccranoBnenne Np(V) stiMu mpemnapaTaMd H3ydalld B aHa’pOOHBIX
YCIIOBHUSIX METOJIOM >KHUIKOCTHON SKCTPAKIIHH.

BbUTIO yCTaHOBIIEHO, YTO TYMHHOBBIE Mpou3BoAHble BoccraHaBimBaroT Np(V), B
orianuue ot npupoaHoit 'K, mpuueM c yBenuueHHEeM J0NM BBEJAECHHOI'O TMAPOXUHOHA B
npernapare ckopocth BoccraHoBieHus Np(V)  yBenmmumBaercs. BoccranoBieHue
NOIUMHACTCS KUHETHKe peakuuil meporo mopsaka (mo Np(V)). Jas peakuuu ¢
npenaparoM, cozaepkamuMm 250 Mr ruapoxmHoHa Ha 1r 'K momydena koHcTaHTa
CKOpPOCTH BOCCTaHOBJICHHUSI, paBHAas 1,7*10'60'1.

Pa6oTa BeinonHeHa npu noaaepxke npoekra US DOE (RUC2-20006 MO-04).
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MNPOHUIAEMOCTDb AJICOPBIHMOHHBIX CJIOEB
JOJEHNUJICYJIb®@ATA HATPUA ATOMAPHBIM TPUTHUEM
Muxanuna E.B.

MI'Y um. M.B. Jlomonocosa, @axyremem Hayk o Mamepuanax

CrocoGHOCT, aTOMOB TPUTHS, TMOMYYEHHBIX MPU JUCCOLMUAIMM MOJEKYJ] Ha
BOJIb()paMOBOIl TPOBOJIOKE, MPOHUKATH B MHILIEHU CIOKHOTO XHMHUYECKOTO COCTaBa
MO>KHO HCTIOIb30BaTh JIJIs1 UCCIIEIOBAHUS CTPYKTYPHON OpraHHU3aI[Mi MOJIEKYJ Ha TPaHUIle
paszena raz - TBepAOE Teno. BaXHBIM OOBEKTOM B TAaKUX HCCICAOBAHUSAX SIBISIOTCS
aIcOPOIMOHHBIC CJIOM TMOBEPXHOCTHO-akTUBHBIX BemiecTB ([IAB). B manHO#i pabote
UCCJIEIOBaHAa CIOCOOHOCTh aTOMOB TPHUTHS MPOHUKATh 4Yepe3 aJCOpPOLMOHHBIE CIIOU
noxaetmncyibdara Hatpus (SDS). B kauecTBe MOHHMTOpa MOTOKA aTOMOB HCIIOJIb30BAJIH
QJTaHWH, KOTOPBI He 00JIaaeT MOBEPXHOCTHON aKTUBHOCTHIO M HE KOHIICHTPUPYETCS Ha
rpaHuile pazzaena das.

Bonnsrii pactBop ananuna (8.9 r/m) B cmecu ¢ SDS (ot 0 1o 2.2 r/n) HaHOCHIN Ha
CTCHKH PEaKIMOHHOTO COCYJa, BBIIEPKUBAIU MpH KOMHATHON Temneparype 20 MUH U
3aTeM 3aMOPaKUBAJU C TIOMOIIBIO KUIKOTO a30Ta. [lonydeHHy0 MUIIIEHh BAKYYMUPOBAIN
U OoMOapaMpoBaiK MOTOKOM aroMoB Tputus (Temmepatypa atomm3aropa 1900 K) mo
cTannapTHoi mnpouenype. OOpabOTaHHYI0 MHILEHb CMBIBAIH CO CTEHOK PEAKIIMOHHOTO
cocyna pactBopoM ‘*C-anammua. ITocie ymaneHusi TaGHIBHON METKH THO(DMIM3ALHACH
pactBopa pazmemsimi SDS u amaHMH ¢ NMOMOIIBIO TOHKOCIOHHOM Xpomarorpapuu u
MPOBOJAMIIN XpoOMaTorpadUiecKuil aHalu3 ajaHWHa Ha HWOHOOOMEHHOW KOJIOHKE C
katrnoHuToM Dowex 50X2. PaanoakTHBHOCTh COOpaHHBIX (DPAKIM U3MEPSITH C TIOMOIIBIO
KUJKOCTHOM CUMHTWIIISIIUOHHON CIIEKTPOMETPHUH IO MPOTrpaMMe OJHOBPEMEHHOTO cueTa
Tputud U yraepoaa-14. Ilo paguoakTuBHOCTH yriepona-14 omnpenensnu KOJU4ECTBO
anmannHa B aHaymm3e. OTHOIICHNWE PAJMOAKTUBHOCTH TPUTHS, CBS3aHHOTO C aJlAaHUHOM, K
paZnOaKTHBHOCTH TPUTHA BO Bcel MmumeHH (Aaa/Ao) COOTBETCTBOBAIO BEPOSTHOCTH
pEaKIuu aTOMOB TPUTHS C alaHUHOM. BbIo HaiiieHo, 4TO ¢ yBEIHMUYEHUEM KOHIIEHTPALUU
SDS (Csps) B pacTBOpe MPOUCXOJIWIIO YMEHBIICHHE 3TOr0 OTHOIIeHus. Habimomamoch
ymenbltenne Aaja/Ag B 3 pasza npu ysenuuernn Cgps ot 0 10 0.22 1/, a npu ganpHEHIeM
yBenuueHud Csps 9TO OTHOIIEHHE MEHSIOCh ropas3mo memieHaee. IIpu Csps = 2,2 r/n
(6mu3ko k KKM SDS) Aaia/A¢ OTIHYaIoch OT aHAJOTMYHON BENHYMHBI, TIOJYYCHHOW B
orcytctBum I1AB, B 8 pa3. O6cyxaaercs cBs3b MOITYYCHHON 3aBUCUMOCTH CO CTPYKTYpPOM

aacopOumonubIx cioes SDS.
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HUCCIEJOBAHUE COPBIHUU Np(1V), Np(V) B Th(IV)
HA JUOKCHUJIE YPAHA
Yerpos B.I'., “Baryk O.H.
Mry um. M.B. Jlomonocosa, Xumuueckuti paxynomem,
MTY um. M.B. Jlomonocosa, Daxynemem Hayx o Mamepuanax

[ToTpeOGHOCTh TIPEeANPUATHI SACPHOTO TOIIMBHOTO IIMKJIA B OOOralleHHOM YpaHe
(comepxxanne  U-235  Bemme  0,7%) n0OpuBOAMT K = HAKOIUICHWIO  3aracoB
obennennoro ypana (OVY). Cozmanwe XxpaHwiuim] Uit 3axopoHenust OV  sBiseTcs
HSKOHOMUYECKH HEONPAaBIaHHBIM, MOSTOMY B HACTOSIIEE BpeMs BEAETCS TMOUCK IPYTHX
MoaXoA0B K ero ytwimsanuu. Mcmomp3oBanne OY B (opme nuokcuga B KauyecTBe
TEOXMMHUYECKOr0 Oaphepa B MeECTax 3aXOPOHEHHS BBICOKOAKTHBHBIX PaJIUOAKTUBHBIX
(BAO) 0TX0/10B MOKET OKa3aThCsl BBIFOJHBIM, T.K. JAHHBIA MOIXOJ IMO3BOJIHT, C OJHOMN
CTOpOHBI, obecrieunTh Oe30macHOe M JONrOBpeMeHHoe xpaHeHue BAO, u, ¢ apyroi
CTOpPOHBI, YTHJIN3UPOBaTh HakomnuBmuecs 3amackl OVY. Ilenpio maHHON pabOThI ABIsSETCA
uccnenoBanne copoumu  Np(IV) u  Np(V) Ha [OpOMBIIUIEHHO — TOJYYCHHOM
npenapare nuokcuga OY.

Hns uccnegyemoro mpemapata auokcuna OY  mpoaHamTU3WpOBalU  yAECTHHYIO
MOBEPXHOCTh, TIOPUCTOCTh U CPEIHUN pa3Mep 4acTull, a Tak e coorHomreHus U/O B
o0beMe ¥ Ha TOBEpXHOCTH oOpasia. CopOLMOHHBIE SKCIEPUMEHTBHl C HENTYHUEM
MIPOBOJIAIIN TIPH KOHIICHTPAIMH 1x10™°M. 3aBucumocts copouuu ot pH mrs Np(IV) u
Np(V) na nuokcuae OY B paBHOBECHOM COCTOSIHUM OBbLIM OJU3KU: BBICOKAs COPOIUsS
(6mm3ka k 100%) B Kuca0H 00JACTH M B MIEIOYHOM, M HAIMYME MHHHMyMa B JHAIa30He
pH 4,5-6,5. OOBsicCHUTH HEOOBIYHBIM BHJIl 3aBUCHMOCTH copOmuu oT pH MoxHO
cienyromuM oOpa3oM: mpu 3HaueHUsX pH Hmke 4 pacTBOPUMOCTh JMOKCHAA ypaHa
yBenu4uBaeTcs, npexae Beero, 3a cuet U(VI), u coctaB auokcuaa ypaHa Ha MOBEPXHOCTH
CTAaHOBUTCS OJU3KUM K CTEXHOMETPHUYECKOMY, MPHU 3TOM IMPOUCXOJIUT BOCCTAHOBIICHUE
Np(V) mpu xonrakrte ¢ UQO7, 4TO MPUBOAUT K BBICOKOH COpOIMU B KHUCJIOH 00JacTu.
JlaHHOE TMPEAIOJOKCHHE IOATBEPXKACHO | pesynbraramu copbuumu  Th(IV) Ha
uccineayemom mpenapate (copouus Omuska k 100% mnpu 3HaueHusx pH Beime 2). [pu
snauenusx pH Beime 4 cogepxkanne U(VI) B mMOBEPXHOCTHOM CIIO€ BBIIIE W Oojiee
BoIFOJIHO cymiecTBoBaHre NP(V), 32 c4eT 3TOro M MPOUCXOAUT YMEHBIICHUE MPOICHTA
copo1mu, a 3aTeM CHOBa yBEJIHUYEHUE, KOTOpOE COOTBETCTBYET
copouuu Np(V) Ha auokcuae OV.

Pa6ota nonnepsxana rpantom MHTII 2694.
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COPBIHS Pu(V) M Pu(lV)
HA PA3JIMYHBIX CUHTE3WPOBAHHBIX OBPA3IIAX 'EMATHTA

Pomanuyk A.1O., Xacanosa A.b., Kanmeixos C.H.

MI'Y um. M.B. Jlomonocosa, @axyremem Hayk o Mamepuanax

AKTyallbHON Mpo0OJIeMON COBPEMEHHOW SIIEPHON DHEPTETUKH SIBIIIETCS pa3padoTKa
JIOJITOCPOYHBIX 0E30IaCHBIX XPAaHHJIMI PaJnoaKkTHUBHBIX 0TX010B (PAO), crocoOHBIX B
cllyyae YTEYKH PaJMOHYKIHUIOB MpPEAOTBPaTUTh WX pacnpocTpanenue. (I'map)oxcusi
’KeJe3a, B YaCTHOCTH T€MAaTHT, SBJSIFOTCS OJHUMHU U3 OCHOBHBIX MHHEPAJIOB, IIPHCYTCTBHE
KOTOPBIX BO3MOXXHO B ycioBusx Xpanunuinl PAO. Uzydenme copOmum Pu, u30TOMBI
KOTOPOTO SIBISIFOTCS OJHUMH M3 HauOojee omacHbIX KommoHeHTOB PAO, sBnsercs
BOXHBIM KaK JUUIsl OLIEHKH O€30MacHOCTH XPAHWIUIN, TaK W JUIsl ONpeneseHus: (hakTopos,
BIIMSIOIINX HA MUTPALMOHHOE MTOBEJICHUE B OKPYIKAOIIEH Cpejie.

[lenbro maHHOM pabOTHI SIBISICS CUHTE3 00pa3ioB rematuta (o-Fe,03) paszarnunbiMu
meTogamMu W usydenue copOuum Ha Hux Pu(V) u Pu(lV) wu3 pacrBopa NaClO, B
3aBUCHMOCTH OT BpeMeHH! 1 pH pacTBopa.

OOpa3upl  rematura OBUIM  OXapaKTEpU30BaHbl  METOJAMH  CKaHHPYIOIIEH
JJIEKTPOHHOW  MHUKPOCKOIMHM W  NOTCHIMOMETPHYECKOTO THUTPOBAaHUSA. MeTomom
peHTreHo(a3oBOro aHajgu3a ObUIO TMOATBEPXKICHO OTCYTCTBHE HpuMecHbIX ¢a3. C
nomoInbio ypaBHeHust BOT mo agcopOiuum a3ora npu — 195°C Gbura ompesieseHa yaeabHas
MIOBEPXHOCTH MOIYUYEHHBIX IIPETapaToB.

Bce copOumoHHBIE SKCHEPUMEHTH TNPOBOIWIM B IUIACTHKOBBIX (plakOHaX B
3aKpeITOM OOKce B aTMocdepe a30Ta, Bce paboune pacTBOps OapOOTHpOBaIUCh a30TOM. B
COpPOIIMOHHBIX IKCIEPUMEHTAX YCTaHABIIMBAIN KOHIIEHTPALUIO LTy TOHUS ~10%+10"M.

YcraHoBieno, uro B ciaydae cop6oumu Pu(lV) paBHOBecme B - cucTeMe
yCTaHaBIMBaeTCsl ObIcTpee, YeM B ciydae copbuuu Pu(V), roe paBHOBecHE IOCTHUracTCs
6omee uem 3a 600 wacos. IIpu m3ydeHUH 3aBUCUMOCTH COpOIMH TUTyTOHHS OT PH ObLTO
orpezenacHo, 4ro B ciaydae copbuuu Pu(lV) copOumoHHast KpuBas CIBHHYTa B Oojice
KUCITYt0 o0nacTb 3HaueHuid pH 1o cpaBHeHuto ¢ copOironHoit pH-3aBucumoctsio Pu(V).

MeToaoM JKHIKOCTHOM SKCTPaKIMHM OBLIO HCCIEAOBAHO BaJICHTHOE COCTOSHHE
IUTyTOHHUSI B TPOIECCe COPOIMHM W YCTaHOBJICHO, 4YTO B ciydae copOrmu Pu(V) He
HPOUCXOUT CYIIECTBEHHOTO M3MEHEHHs MCXOIHOW BaJCHTHOCTH aKTHHHIA B PacTBOpE, B
TO BpeMs KaK Ha IMOBEPXHOCTH reMatuTa Halironanocs BocctaHoBieHne ~ 80% ncxomHoi
nsiTuBasieHTHOM opmal 10 Pu(1V).

PaGora BbimonHeHa mnpu mnoanaepkke rpaHToB PODOU  (Ne 05-03-33028) wu
US DOE (RUC2-20008-M0O04).
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COPBLIUS “®'Np, U, #**pu, ¥*'Cs, ®Co HA I'NMIMHUCTBIX IOPOJAX -
POJIb IMTOBEPXHOCTHbBIX IIVIEHOK
Caboauna M.H.
HUncmumym guzuueckou xumuu u snexkmpoxumuu um. A.H. @pymxuna PAH

B mnacrosmmee Bpems 3axopoHeHue PAQO ocymecTBisercs TIaBHBIM 00pa3oM B
NPUIIOBEPXHOCTHBIE TJIYOMHHBIE T'eOJIOTHUecKue (opMaluu, uYTo TpeOyeT Co3aaHus
MPHUPOJIHBIX 3aIIUTHBIX OapbepoB B COUYCTAHWH C WCKYCCTBCHHBIMH. Hamboibmiee
pacripocTpaHeHHE TOMYYMUIH XEMOCOPOIIMOHHBIE Oaphepbl, MO3BOJSIONINE HEOOPATHUMO
CBSI3BIBATh PATUOHYKIUIBI, IMOCTYIAONUE M3 ONMKHEH 30HBI XpaHWIUIIA. B mpupome
BecbMa 3(PPEKTUBHO MPOSBISAIOT ce0sl COPOIMOHHBIE 0apbephl U3 TTIMHUCTHIX MUHEPAJIOB,
BKJTIOYasi MOHTMOPWIIOHUT. L{enb JaHHO# paboTHI — /IS pa3IMYHbIX IJIHH, OTOOPAHHEIX B
Tomckoit 06sacT, onpeneuTh coctaB (MUHEPAIbHBIM, JIEMEHTHBIH, MOP(OIOrHYeCKuii
U Ip.) MPUCYTCTBYIOIIMX KOJJIOMIHBIX YACTHII, YCTAHOBUTH 3aKOHOMEPHOCTH COPOIHH
PaIMOHYKIIUOB PA3IMYHBIMU TPAHYJIOMETPHUECKUMHU (PAKIMSIMH MPENapaToB U OLICHUTH
POJTb KOJUTOMTHBIX YaCTHUI] B MUTPAITUH PATHOHYKIHIOB.

[IpenBapuTenbHO MpeAcTaBICHHBIE MPEnaparhl MNIMHBI MOCIEI0BATEIbHO ACTUIHNCH
Ha (paknuu ¢ pa3IMYHBIM pPa3MEPOM YACTHI[, HCIIONB3Ys KaK CUTA, TaK M METOJ
oTMmyuuBaHus. Mcxoass W3 MaHHBIX MHKPOCKOIMMYECKOrO aHanu3a, pe3ynbratoB BOT
aHAIM3a PANTMYHBIX (QpaKIUid W ONPEHCICHHs COISPKaHUS aMOP(HBIX COCTUHEHUI
xene3a (mo meroauke Tamma), a Tak K€ COPOIMOHHBIX 3KCIIEPUMEHTOB C
PAIMOHYKIIHIaMH, HAaUOOJbIIEH YACTbHOW TMOBEPXHOCTHIO H COPOIIMOHHONW aKTHBHOCTBIO
obnanaror ¢pakuuu 0,25-0,5 mm u < 0,01 mm. HecmoTps Ha oOlee, OTHOCHUTENHHO
HEeBBICOKOE cojepkanne Fe Bo ¢pakuum 0,25-0,5 MM, 0CHOBHO# (HhOpMOH €ro SBISIFOTCS
IUICHKK Ha TOBepXHOCTH dyactuil SIiO, ¥ TJMHBI, YTO JOKa3aHO pe3yJbTaTaMH
COM-D/I1C ananu3a.

Jns ucciaenoBaHusl PONHM KOJUIOMAHBIX YACTHI] TJIMH B MHUTPAMHM PAAHOHYKIHIOB
Yyepe3 MOPUCTYIO Cpeay ObLIM MPOBEICHBI TUHAMHYCCKHE (KOJOHOYHBIE) SKCIIEPUMEHTBI C
pacTBOpamMH, COJEpPKAIIMMHU CYCIIEH3UM KOJUIOMAHBIX dYacTul] TNnH KopHHI0BCKOTO
MECTOpOXKIACHHsI. Tak B ciydae, €CliM B CHUCTEME NPUCYTCTBYIOT KOJUIOWIHBIC YACTHIIBI
[JIMH, TO CKOPOCTb MUTPAIUU PAAUOHYKIHIOB B HX COCTaBE COOTBETCTBYET CKOPOCTHU
MUTpanuy BoIbl (OMPESIICHO O IIOUPOBAHUIO TPUTHS). B ciiyuae, Korjaa paanoHyKIH/IbI
NPUCYTCTBYET B pacTBOpeHHOW (opme, uX BBIXOH HaOMIOJAeTCs TOJBKO TOCHEe
amoupoBanus 58-60 M1 muactoBod BOIBL. DTO yKas3bIBaeT Ha JOMHHHPYIOIIYIO POJIb

KOJUIOUAHBIX YaCTULl B MUTpAllUU PaJUOHYKINAOB Y€PE3 MMOPUCTYIO CPEAY.
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N3YUYEHUE COCTOSHHUS MOHOB KEJIE3A B BOPOCUJIMKATHBIX
CTEKJIAX C ITIOMOUBIO YOPEKTA MECCBAYJPA
Cémun B.A., Jlammenosa T.H., [lepdunses 0. /1.
MI'Y um.M.B. Jlomonocosa, Xumuueckuii ¢haxynom,
I'VII MocHIIO «Paodou»

OgHuM Y3 BapUAHTOB pEIIEHUS NPOOIEMbl HWMMOOWIM3AIUU PATHUOAKTUBHBIX
OTXOJIOB SIBJISIETCS BKIIIOUEHHE UX B CTEKJI0. Hanbosee mepcrneKTUBHBIM TEXHOIOTHYECKIM
pEIICHHEM TMOYYCHHS CTEKIIOMATPUIILI SBJSIETCS TEXHOJOTHS MHYKIIMOHHOTO TUTABIICHUS
B IUTaBUTENC «X0M0aHbINA THTreabp» UITXT.

Ontumuzanusa TexHojornyHoct npouecca HWIIXT s monmyydeHust cTekda,
COOTBETCTBYIOIIIETO HOPMATHUBHBIM TPEOOBAHUSAM K €r0 Ka4eCTBY, 3aBUCHT OT HECKOJBKUX
TEXHOJIOTHYECKUX MmapamMeTpoB. OJHUM M3 HUX SIBISETCS BAJICHTHOCTH JKele3a. JTOT
napameTp Ba)KEH JUIsl MOBBIIeHUsT Oe3omacHocTy mpouecca asieHust UIIXT, ¢ oxgHoi
CTOPOHBI, U JUIsl YMEHbBILIEHUSI CTETIEHN KPUCTAUIM3AlUY U3 pacIulaBa MpU OXJIAKIACHHUH, C
opyrod. B cBA3M ¢ OSTUM TIJIaBHOM LENBIO JaHHOM paOOTHl SIBISETCA BBISIBICHUE
COOTHOIICHUS JIBYX- U TPEXBAJICHTHOTO JKeJe3a, a TakkKe ero CTPYKTYPHBIX
MO3UIUHI B CTEKJIE.

Jns sToro mpoBeneHO uH3ydeHHE TpEX OOpa3loB OOpPOCHIMKATHBIX CTEKOI,
OTOOpaHHBIX B TMIpollecce IIIaBJICHUS, METOJAOM MeccOay’IpOBCKON CHEKTPOCKOIHUH.
CpaBHUTENBHBIN aHANU3 TOJMYYEHHBIX CIEKTPOB IMOKa3al, YTO KAaKIBIA CHEKTP
HaWwIydliuM oOpa3oM ONMCHIBAETCS CYNEpHo3ULMed cekcreta M Jaybneta. MoHO
MPENONIOKUTh, YTO B CTEKJIAX JKeIe30 HaXOoAWTCA B JBYX (Da30BBIX COCTOSHUSX:
aMOp(HOM U KPHUCTAJUIMYECKOM, OTBEUAIOUIMX Ha CHEKTPE COOTBETCTBEHHO AYONETy U
CEKCTETYy. AHAIU3 MapaMeTPOB CIIEKTPOB TAKXkKe MOKa3aj, 4To Kelle30 B KPUCTAIUTHYECKOM
dasze Haxomgurcs B ¢opme remaruta (o-FeoOsz (uzomepnsiii cnsur 0,38(2) mm/c (o-Fe);
kBaapynoibHoe pacuierieane -0,19(4) mwm/c; marnutHoe mone Ha sape 482(1) kD).
CpaBHuBasi mapaMeTpsl nyOnera kaxaoro crnekrpa (nzomepnsid capur 0,27(1) mm/c (o-
Fe); xBagpynonehoe pacmerienne 0,91(2) mm/c) ¢ nuTepaTypHbIMU JIaHHBIMH, MOXHO
cAenaTh BBIBOJ, UYTO B KaXJOM o0Opaslie 3Keje30, HaXoAsdlleecss B CTeKI000pa3HOM
cocTosiHu, uMeeT BasieHTHOCTH (I11) U HaxomUTCs B TETpadApUIeCcKOM OKpYKeHUH. Takum
o0pa3oM, YCTaHOBIEHO, YTO BCE XKelle30 B OOPOCHIMKATHOM CTEKJIE HAXOIUTCS B
TPEXBAJICHTHOM COCTOSHMM, KaKk B aMOpQHOW 4YacTH, TaKk W B KPUCTALIMYCCKON

COCTAaBJISIOIIEH.
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CoprPbIIUA Am(IIl) A Pu(lV) HA ME30IMIOPUCTOM
JUOKCUAE KPEMHMUSA
Caecapes A.C., baryk O.H.

MI'Y um. M.B. Jlomonocosa, @axyremem Hayk o Mamepuanax

Co3nanne MOA3€MHBIX XPAaHWIMIL PAJAMOAKTUBHBIX OTXOJOB TpeOyeT OLIEHKH
BO3MOXXHON MHTpallMUd PATUOHYKIUAOB U MpEACKa3aHUs BO3MOXKHOCTU TOMAagaHUs UX B
cpeny oOuTaHus 4enoBeka. Ha Murpanuio paguoHYKIUAOB OKa3bIBAIOT BIHMSIHME MHOTHE
(dakTopbl, B TOM YHWCIIE HAJU4YUE TOp PA3IUYHOrO pa3Mepa B CTPYKType MaTepHaloB.
Lenbro manHOM paboThI siBisgeTcs u3yuenue copounu amepuiys (I11) u mwryronus (1V), Ha
JIBYX Tpernaparax JHOKCHZA KpPEMHHUS, pa3MYalolIUXCsl paclpeleieHHeM Iop
0 pa3Mepam.

[Ipenapater  SiO, cunTesupoBamu 1o peakuuu Ltodepa (SiOz-1) m  mo
mMoauduirpoBanHoit peakuun Lltooepa (SiO2-2) ¢ ucnonb30BaHNEM B KaueCTBE TEMILIATA
neruarpumerniiaMmorniiopomu (IITAB) u mocieayromuM OTKHUIOM B TOKE KHCIOPOJIa.
JI71s CMHTE3UPOBAHHBIX MPENAPaTOB OMPEICIIUIN YASIbHYIO TIOBEPXHOCTD, paclpeiesieHne
nop mo pasMepaMm u cpeanuil pasmep uactuil (Tabnuma 1). [ToBepxXHOCTH mpenapaToB
XapaKTepU30BaIM METOJIOM IOTEHIIMOMETPUYECKOT0 TUTPOBAaHUA i omnpexaeneHus pH

TOUYKH HYJIEBOTO 3apsifa U KOHCTAHT MPOTOHUPOBAHUS U IETPOTOHUPOBAHHSL.

Tabnuua 1. OCHOBHBIE XapaKTEPUCTUKU CUHTE3UPOBAHHBIX MIPENapaToB

SiO,-1 Si0y-2
VY nenpHas MOBEPXHOCTD, M2T 22 976
Cpenuuii quamerp nop, A - 29
Cpennuii pazmep 4acTHIl, MKM 3,5 3,8

CopOuroHHbBIE YKCIIEPUMEHTHI TTPOBOJIUIIN B OOKce B aTMocdepe a30Ta, B KaueCTBE
pacTBOPUTEINST HWCIOJB30BAJIM JICMOHW30BaHHYI Boay. Jlis ycTaHOBJIGHUS BpEeMEHH,
KOTOpO€ HEOOXOOUMO CHCTeME Il MepexoJa B paBHOBECHOE COCTOSIHUE W3y4YalH
3aBUCHMOCTh copOiu ot Bpemenu. [Ipu copbmmm u Am(II), u Pu(lV) paBHOBecue B
CHCTEME YCTaHaBIIMBAeTCS B TeUCHWE 2 4acoB. Jlisi ompenerneHus: MexaHu3Ma COpOIHH
MPOBOJIMIIN MCCIIC0OBAaHUE TIPU pa3HbIX 3HaueHussX pH. [lomydeHHbIe pe3yabTaThl XOPOIIO
COTJIACYIOTCS C pe3yJIbTaTaMH MOTCHIIMOMETPUYECKOTO THTPOBAHUS.

Pabora nonnep:xana rpanrom POOU 05-03-33-028-a.
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COPBLIMS **Am HA PA3JIMUHBIX OKCHUIAX
Xpecrenko P.B.
MTY um. M.B. Jlomonocosa, Xumuueckutl paxyibmem

[ToBenenne panMOHYKIUAOB B OKPYXKAIOIIEH cpeae ompenesnsercs copOnuend Ha
BMEINAIOUIMX MHOpOJax M pPa3IUYHBIX MHUHEpajaxX, a TaKXKe MHUIpaleld KOJIOUIHBIX
gactull. boripmioe 4yucino paboT MOCBSIEHO WU3YyYEHHIO COPOIMH, HO B JIUTEPAType HET
€IMHOTO MHEHHS O TOM, KaKMe€ MHMHEpalbl OTBETCTBEHHBI 3a copOuuio. OnHU aBTOPHI
CUMTAIOT, 4YTO COpPOLMsS MPEUMYIIECTBEHHO MPOUCXOIUT Ha HKEJIe30COoeprKalluX
MuHepanax [1], apyrue — mapranerconepxanmx [2], Takke ecTh MHEHHE O TOM, 4TO
ONPENIENAIONIYI0 POJIb B MUTPAlMM PAAMOHYKIHMIOB HIPAlOT OPraHWYECKHE BEIECTBA
IPUPOTHOTO MPOUCXOXKIeHHS [3].

Llenp nmanHOW pabOTHI 3aKITIOYACTCS B YCTAaHOBJICHHM OOIIMX 3aKOHOMEPHOCTEH
NOBEJCHUS PAJUOHYKIUAOB HAa KOJUIOMAHBIX YaCTHLAX PA3JIUYHOTO MPOUCXOXKACHUS U
pa3paboTka yHHMBEpCAJbHOW MOJENM Ui ONMCAHUS PAaBHOBECHH Ha TpaHHULE
MuHepan/nmpupoiHas Boxa. B maHHOW paboTe NpEeINpHHATA IIONBITKA yCTAHOBUTH
3aBHCHMOCTh KOHCTAHT PABHOBECHS COPOLMOHHBIX peakimii 2“"AM Ha MOBEPXHOCTH
pa3MyHBIX OKcHJax. B xadecTBe 00BEKTOB MCCIIEIOBAHUS BHIOPAHBI OKCHIBI KyOU4eCcKOi
momudukarmu 110, MnO,, SnO,, ZrO,;, ThO, u UO,. Cunre3upoBaHHbIE 00pa3IIbI
oXapakTepu30BaHbl MeTolaMi POA, MOTeHIMOMETPUYECKOTO TUTPOBAHHUS, 110 a7COPOIHH
azota npu /7 K u ucnonb3oBanuu ypaBHeHust bOT onpeznenens! yaenbHas MOBEPXHOCTb U
MOPUCTOCTh TpemapaToB. AjcopbatoM ObLT BhIOpaH Am(IN1), Tak Kak oH penokc
cTa0WiIeH W SBJISIETCS XMUMHUYECKHMM AaHaJIOroM ApPYTHMX aKTUHUIOB B JAHHOM CTENeHH
okucineHus. IlpenBapuTesnbHO yCTaHaBIMBAIM BpeMs JOCTH)KEHUS COPOLIMOHHOTO
paBHOBECHsI Ul KaXKJIOM CHCTEMBI, ISl Pa3IMYHbIX OKCHJOB OHO cOCTaBWiIO OT 1 10 6
nueil. COpOIMOHHBIE YKCIIEPUMEHTHI MTPOBOAMIM MPH pa3nuuHbiX 3HaueHusx PH(3-10) u
IOCTOSIHHOM 3HAauyeHMM HMOHHOM cuibl. C yBenumueHueM PH nis Bcex oOpas3umoB A0
COpOMPOBAaHHOIO PAJAMOHYKJIWAA YBEIMYMBANACh, 4YTO YKa3blBaeT HA MEXaHU3M
KOMILIEKCOOOPa30BaHUs aMEPHUIIHS C TUAPOKCHILHBIMU IPyIIIAMUA OKCHIOB.

Pa6ota BeinonHeHa npu noaaepxke PODOU (rpant 05-03-33028)

1. Waite T.D., Davis J.A., Payne T.E., Waychunas G.A. Geochim. Cosmochim.
Acta, 1994, 58(24), 5465-5478.

2. Duff M.C., Hunter D.B., Triay I.R. Environ. Sci. Tech., 1999, 33, 2163-21609.

3. Myasoedov B.F., Novikov A.P. J. Raditional. Nucl. Chem., 1998, 229, 33-38.
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COPBLIUA Np(V) U Pu(V) HA JTUOKCUJIE KPEMHUSA:
BJIUSHUE UMMOBUJIN30BAHHbBIX I'YMHUHOBBIX IMPOU3BO/IHbIX
[epouna H.C.

Hncmumym ceoxumuu u ananumuyeckou xumuu um. B.U. Bepnaockoeo

Baustnre opraHudeckoro BemiecTna, a iMeHHO, TyMHHOBBIX (['K) u dyapBo-KucioT
(PK) Ha murpanuio paauoHYKIUIOB B OKPYKAaIOIICH Cpele WM3BECTHO NaBHO. SIBissCH
KOMILJIECKCOO0Pa30BaTEIIMU U y4JacTBys B 00paTUMBIX OKHCIIUTETBHO-
BOCCTaHOBUTENBHBIX Mporeccax, ['K crnocoOHBI CBA3BIBaTH, @ B HEKOTOPBIX CIydasx
BOCCTaHABIIMBATh KATHOHBI METAJUIOB /IO HU3IIMX CTEMEHEH OKHUCICHHS W TEM CaMbIM
cokpaimaTth ux noaBmxkHOCTh. ['K Takke crmocoOHBI B 3HAUMTENBHON CTENEHH BIUATH Ha
COpOLMIO PaIMOHYKIMIOB Ha IOBEPXHOCTH MHHEPAIbHBIX (a3, TakuWx, Kak OKCHIIBI
JKenes3a, MapraHia Wik KpeMHUSI.

B nmannO#1 paboTe paccMOTpeHa BO3MOKHOCTh MCTIOIB30BaHUSI TYMHUHOBBIX BEIIECTB,
UMMOOMIM30BAaHHBIX Ha TOBEPXHOCTH AMOKCHIA KPEMHUS, B KAaueCTBE COPOIIMOHHOTO
MaTepuaia IS TMOTJOICHUs AocTarouHo moaBmwkHbIX (Gopm Np(V) u Pu(V). Pomb
akTHBHOMW (a3bl B TakoMm Mmarepuaine urpatot ['K neonapaura (CHP), a Takke ryMHHOBBIC
NPOM3BOJIHBIE C TOBBIIICHHON BOCCTAaHOBUTEIILHOW €MKOCTBIO, TIOJTYUYCHHBIE TI0 PEaKIHH
dopmanpaeruaHoii  comomumepusaipiend  (HQ100). Jns wummobmmmsammu 'K Ha
MOBEPXHOCTH JIMOKCHJIA, OBLIM IOJyYeHBl MX AIKOKCHUCHIMIMPOBAHHBIC MPOU3BOIHEIE,
KOTOpble OBLTM TPHUBHUTHI Ha TOBEPXHOCTh MAHOKCHIA KPEMHHUS depe3 3-aMHHO-
nponwitpuMerokcu-cumiabibie  (APTS) Moctuk. Takum 00pa3oM, OBLTH IOJYYEHBI
npenapatsl CHP-APTS-SiO; u HQ100- APTS-SiOs.

JIJis BBISICHEHUS] OKHCITUTEIIBHO-BOCCTAHOBUTEILHBIX CBOMCTB MOIAM(PUITIPOBAHHBIX
TYMHHOBBIX Tpou3BoaHbIX 1o otHomeHuto K Np(V) u Pu(V) Obuim mpoBeacHsI
KAHETHYECKHE SKCIIEPUMEHTHI N0 BOCCTAHOBIICHHIO 3TH DPAIHOHYKIWIOB MpernapaTamMmu
CHP u HQ100 . Beuio ycraHoBI€HO, YTO BOCCTaHOBICHHE HenTyHUs npenapatom HQ100
npoTekaer He Oosee, yeMm Ha 15%, B To Bpems kak mojHoe BocctaHoBienue Pu(V) stum
JKe TIperapaToM B TeX K€ yCIOBUAX mpoTekaeT meHee, 4yem 3a 200 yacoB. BoccranoBnenue
Np(V) ucxoausim npenaparom CHP npakTudecku He mpoTeKaeT.

CopOIHOHHBIE 3KCIIEPUMEHTHI MOKa3aid, 4Tto MakcumanbHas copOums Np(V) Ha
JMOKCHIe KpeMHUs1 HaOmomaetcs st pH Beime 7,5 u cocrasisier 45%. Cop6uust Np(V)
Ha SiO, mpu pH 4,5 cocraBnsier 27 %, a npu nepexojie K MIMMOOMIM30BaHHBIM 00pa3iaM
CHP-APTS-SiO, u HQ100- APTS-SIO, copbmust Bospactaet g0 50 u 55%
COOTBETCTBEHHO.

Pab6oTa BeimonHeHa npu noaaepxke npoekra US DOE (RUC2-20006 MO-04).
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OTAEJEHHUE "OUZNYECKAA XUMHUA"

Cocras Kwopu:

Cexkuus 1

Bbyuyauenko A.A. cT. Hayy. cOTp., A.().-M.H. — IpeIcEeaTENb KIOPU
Iynbimes B.U. Ben. Hayy. cotp., K.¢.-M.H. — 3aM. TIpeiceIaTeNs )KIOPH
XapJos A.E. Hay4. COTp., K.X.H. — CEKpPETaph

Pomxuna T.M. JOLIEHT, JI.X.H.

CadonoB B.A.  npodeccop, 1.X.H.

Marseenko B.H. npodeccop, a.x.H.

Hupauna I''A.  mpodeccop, 1.X.H.

Cexkuus 2

BopoobeB A.X. mpodeccop, a.X.H. — IpeacenaTeNb KIOPH
KopoGos M.B.  mpodeccop, A.X.H. — 3aM. IIpecenaTess KIOpu
Xapaos A.E. Hay4. COTp., K.X.H. — CEKpeTapb

Ky3bmenko H.E. npodeccop, 1.x.H.

Epemun B.B. JONEHT, A.¢.-M.H.
dypos B.A. npodeccop, 1.X.H.
HNBanos B.JI. npodeccop, 1.X.H.

Ycnenckass U.A. 1oneHT, K.X.H.

Kacankunna O.U. npodeccop, a.x.H.
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N3YYEHUE KOOIIEPATUBHBIX B3AMMOJIEMCTBUIA B TPOMHBIX
KOMILIEKCAX METOJIOM HK-CHEKTPOCKOIIUH
Abaiinynnuna JI.W., Bapdonomees M.A.

Kaszanckuii eocyoapcmeennulil ynusepcumem, Xumuveckuti Mncmumym

KoonepatuBHbie MexXMOJIEKy IsipHble B3aumoaeicTBus (MMB) urpaioT orpomMHyio
poJib B pasIMYHBIX IIpolleccax B KOHIACHCUPOBAHHOW (ase, SBISIIOTCA NPUYUHOMN
CTaOUIBPHOCTH MHOTHX OWMOJOTHUECKUX M CYNpaMONEKyISIpHbIX coeauHenuid. WK-
CIIEKTPOCKOIUS SIBJIAETCSI OCHOBHBIM METOJOM H3yYEHHs CTPOCHHMS M CBOWCTB TaKHX
cucreM. MMB 0ka3blBalOT 3HAYUTENBHOE BJIUSHHE HAa CABUIM YacTOT BAJICHTHBIX
konebanuii B UK-cnekrpax. Cymmapusiii caur H-xommiekca oOycClOBIEH HaIUYUEM
crienupuyYecKuX, Hecneuupuueckux, mo-apyromy Ban-nep-BaanscoBeix (BB), a takke
KOOIIEPAaTUBHBIX B3auMoJeicTBUi. [l pa3neneHus NaHHBIX BKJIAQJOB B Hamield pabote
ObUT WCIOJIb30BaH HOBBIM mapamerp BB  B3aumoneiictBuii  (Spp), NpeaIOKCHHBIH
aBTOpamu [1].

DKCIIEpUMEHTAIILHO OMPEEICHBI YaCTOThI KojiebaHus cBoOOAHBIX U auMepHbix OH
u NH rpynm pasznuuHbIX CIHUPTOB M AUQPEHWIAMUHA, Ui HHUX IOJIy4YEeHbl JHHEWHbIE
Koppensiupe ¢ mapamerpom  Sps  (R>0,98, So<7cml). Amamormumble JMHEHHEIC
KOPpEJSALMH MOJTYYEHbI U1 CABUIOB 4acTOT H-KOMILIEKCOB B MHEPTHBIX PACTBOPUTENAX.
B kadectBe mMpOTOHOJOHOPOB OBLIM B3ATHI alM(aTHUECKUE M apOMATHUYECKUE CIUPTHI U
TudEHWIaMIUH; B KaueCTBE MPOTOHOAKIIENITOPOB — AllETOHUTPHII, AlleTOH, OCH3WJIAMUH,
OyTaHoH, AMATHIOBKIHN 2¢up, IMDA, IMCO, stunanerat, nupunud, TT' D, TpudTrIIamMuH.
Ha ocHoBe koppensnuii pacCyuTaHbl 4aCTOTHI KOMIUIEKCOB B Ta30Boit (aze. [lokazano, uto
B TMPOTOHOJOHOPHOM pacTBOpuUTene — XJopodopMmMe 00pa3yloTcsi KOOMEpaTUBHBIC
komIuiekcsl coctaBa Y-H...X-H...B wmu Y-H...X-H...B...H-Y. Tun cucremsl 3aBUCHUT OT
nojoxkeHuss M kosnmyectBa HOII  monekynbl  mporoHoakuenrtopa. Paccuutanbl
KOA(p(GUIUEHTHl KOOMEPAaTUBHOCTH KaK OTHOIIEHHWE SKCIEPUMEHTAIBHO TMOIYyUYEHHBIX
3HAUEHUH CIBUTOB 4acTOT H-KOMITJIEKCOB B XJIOpOGOpME K OMPEICTICHHBIM TCOPETHUCCKH,
C HCIOJb30BAHMEM IOCTPOEHHBIX Koppensuuid. Iloka3aHO CyHIECTBOBAaHUE Kak
MOJIOKUTEIHPHOM, TaK ¥ OTPHIATEIbHOM KOOIMEpPAaTUBHOCTH. B KkadecTBe (Qakropa,
BIIMSIONIETO HAa BEMUYHMHY KOA((UIMEHTOB KOOIMEPATHBHOCTH, OMpeiesieHa OCHOBHOCTH
CIUpTa W MPOTOHOAKIENTOpPa, B TO XK€ BpEMs IOKAa3aHO OTCYTCTBHE 3aBHUCHMOCTHU
BEJIMYMHBI ~ KoomepaTUBHOro 3¢p@dekra OoT JUIMHBI  QJIKWIBHOTO  pajWKaia |

PAa3BCTBJIICHHOCTH CIIUPTA.

1. Solomonov BN, Varfolomeev MA, Novikov VB, Klimovitskii AE. Spectrochim.
Acta. 2006; In press (SAA 5076). Doi: 10.1016/j.saa.2005.07.036.
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CO3JAHUME I'ETEPOKPUCTAJIJIOB AgX
METOAOM KOHBEPTHUPOBAHMUSA
Aobumesa A.b., [IpocBupkuna E.B., Jlapuues T.A., Ceukapes b.A.

Kemeposckuii cocyoapcmeennuiii yHusepcumem

ONUTaKCUAIbHbIE KPUCTAJUIBI SBJISIOTCS YPE3BBIYANHO MHTEPECHONW CHUCTEMOM Kak C
TOYKHU 3PCHHS UCCIIC0BaHUS MeXaHH3Ma pocta MukpokpucramioB (MK) B xome MaccoBoi
KPUCTAITM3AIMH, TaK U C TOYKU 3PEHUS UCCIIEIOBaHUS B3aUMOACHCTBUS poTorpaduaecku
AKTHBHBIX BEHIECTB (CCHCHOMIM3aTOPOB, MPOSBIISIFONIMX BEIIECTB U T. J1.) C TOBEPXHOCTHIO
rerepodazHoro MHUKpOKpucTaymia. [Ipormecc KOHBEPCHH TO3BOJSET MPOBOJUTH MOJHYIO
WIM YaCTHYHYIO TpaHC(OpMaInio raioreHugHoro coctaBa MK mocpeacTBoM 3aMenieHust
0oJiee pacCTBOPUMOTO TAIOT€HHUIa MEHEE PACTBOPUMBIM.

HccnenoBanne 3aKOHOMEPHOCTEM  KOHBEpPCHMM ObUIO MPOBEACHO HaMU C
ucronb3oBanueM mozensHbIX KpuctamioB (IIMK AgBr u TIMK AgBr/AgBrogsloos), uTo
MO3BOJIMJIO  OCYIIECTBJIATH KOHTPOJL 3a (opMupoBaHWEM |  TpaHChopMaIueit
SMUTAKCUANBHOMN (ha3bl METOAOM ONTUYECKON MUKPOCKOIIHH.

IIMK AgBr. Cy6crparasie [IMK AgBr Ovimun momgydeHbl METOIOM (U3HUECKOTO
co3peBaHus MajopasmepHoi smyiabcun (MPD). TTociie 3TOro MeTo0oM KOHTPOIMPYEMOW
NBYXCTPYWHOW KpuUCTauM3anuu Ha cyOctpat HapammBaaun AgCl snwurtakcel wu
KoHBepTUpoBaan ux pactBopom KBr (mepBuynas koHBepcus). Ha 3akiarouuTenbHON
CTaJMH TPOIEeCcca MPOBOIUIN BTOPUUHYIO KOHBEPCHUIO: B cuctemy nobasisiu MPD AgBr
umm MPD  AgBrogsloos. MoOXHO OTMETHTH, YTO B OTIMYHE OT KIACCHYECKOTO
narepanbHoro pocra IIMK nobaBienue B cucremy manopasMepHbix MK mpuBogut k
JTaNbHEUIIeMy YKPYIHEHHUIO yke OOpa3oBaBIIMXCS JMHTAKCOB U HE COMPOBOXKIACTCS
o0pa3zoBaHrEeM HOBOM (pa3kbl.

[IMK AgBr/AgBrogsloos. Onurakcet AgCl  dopmupoBamum Ha CcyOCTpaTHBIX
rerepodasueix [IMK AgBr ¢ narepanbHOi o6omoukoir AgBrogsloos. AGCl smurakcus
Habo1anachk MperMyInecTBeHHO B 1eHTpanbHoit yactu [IMK, T. e. na AgBr-sape. 3atem
MPOBOAMIIN MEPBUYHYIO U BTOPHUUHYIO KOHBEPCHUIO AMUTAKCHAIBHOM (Da3bl, MpU 3TOM, Kak
u B ciiydyae AgBr IIMK, npoucxoauT ykpynHeHHE SITUTAKCOB.

MHorocraguitHOCTh TIpoIlecca MO3BOJIIET (OPMUPOBATH TE€TEPOCTPYKTYPHI C
3alaHHBIMM CBOWCTBaMH, a HWMEHHO: Ha TMEpPBOM CTaguu BO3MOXXHO BapbHUpPOBATh
KpHUCTAJUTM3AIMOHHYI0 Maccy smutakca AQCl, Ha BTOpoil — M3MEHATh TaIOTCHUIHBIN
cocta TBepmoro pactBopa AQClixBrk, TpeThst cTamums MO3BONIIET  CO37aTh
JOTIONTHUTENbHYI0  reTepoda3Hyr0  CHCTeMy  3a  CueT  HM3MEHEHHS  COCTaBa

ucnoaszyemon MPO.
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SHEPITETUYECKHUE XAPAKTEPUCTUKHU COPBLIMU BO/Ibl B
Ca-MOPJEHUTE U PACIIPEJAEJIEHUE KATHUOHOB U MOJIEKYJ BO/bI
AopmmoB H.A.

Cospemennniii 0opazosamenvhulil komniexc um. I'. Anuesa

BriepBbie npsMbIM KaTOPUMETPUUYECKHUM METOJOM HU3MEpPEHBbl U UHTEPIPETUPOBAHBI
u30tepMbl U hepeHIHaTBLHBIX TEIUIOT copOimu mapoB Bojabl Ca- mopaenurta [1], [2], [3].

Ha tutaBHBIH X0 n30TepMbl Q: Bozbl Ha Ca- MOPJCHUTE HAIATAIOTCS JBA OTYCTIUBO
BBIPQXKEHHBIX IJIeda. YdyacTku u3oTepm Ca- MoOpJeHHTa C IUJIABHBIM CHIKEHHSIM Q¢
CBsI3aHBI C (UKcalueld MOJIEKYJ BOJbI B OKPY)KCHHM KAaTHOHOB, KOTOpBIC B JETHApa-
TUpOBaHHO# MeTadasze Haxomsarcs Ha nmosunusax Calll’, CalV u CaVl. Ilpu n=18H,0/3.1.
ciuBatotcst Ha oxHoi mosuimu CaVIl. Huskas koHIEHTpamusi KaTHOHOB Ha JTHX
MO3UIHAX, OONBIIOE YUCIIO MPOMEKYTOYHBIX aKBAKOMILIEKCOB C PA3IMUYHBIMH CTEHICHSIMU
TUAPATUPOBAHHOCTU M HECMHXPOHHBIM XOJ TUApaTalii CrocoOCTBYIOT CIMSIHUIO BEChMa
Y3KHX DSHEPreTUYeCKHX CTyNeHeW B IUIABHO CHIDKaromuecs Kpuble. CTymeHUYaThie
yuacTku Ha uzorepme Q. Ca-mopaeHuTa CBsI3aHBI C JIOKaIM3alMeil MOJIEKYJ BOIbI B
MaJIbIX KaHanax. J[Ba ruieya mpoTskeHHOCThIO o 2H;0/3.5. mpumnucaHbpl JTOKaIM3aluy B
okpyxeHuH nByX noHoB Cal cHauana mepBblif, a 3aTeM BTOPOIl MOJIEKYJIbI BOJbBI, a y3Kas
CTymnieHb TPOTHKEHHOCTBIO 4H,0/3.51.-ux nokanuzanuedt Ha mnosunusax |l Tlytem
IPUMEHEHHUs1 crnoco0a ONTHYECKOro pasneneHus mnojoc mnornomenus HWK-cnexkrpanbho
Qg depeHIMPOBaHbl COPOLMOHHBIE KOMIUIEKCHI BO/IbI B Ca-MopaeHHuTe , 0Opa30BaHHBIE C

Cal : Bonma B xommuiekce Cal -H,0 xapakrepusyercs nonocamu norsomenus 1660 (v,) n

3400 (v, +vs)em™?, a B (Cal-H,0): H,0 -1650 1 3600 cm™.

1. Mupzau J[Ix.M., Ab6emoB H.A., Ocman-3zame II.JI., XymaBepaueB P.A.
DHepreTuka MpPOIECCOB COPOIMHM MapoB BOABI KaTHOH3aMEIIEHHBIMU (opMaMu
npupoaHoro MopacHuTta .B kH. «CuHTe3, MoaU(HUIIMPOBAHKE U aCOPOIIMOHHBIC
CBOWCTBAa IICOJIUTOB U  IICOJUTOMOJOOHBIX MOJEKYISIpHBIX cuT» CaHKT-
[TetepOypr, 1998,c.42-43.

2. Ocman-3ane 11.J1., A6simoB H.A., Mup3aun Ix.W., Xynasepauer P.A. [luddep-
[[MANBHBIE TETUIOTHl COPOIMM TIApOB BOJABl KATHOH3aMEIICHHBIMU (HopMaMu
npupogHoro mopaenuta. B kH. «XVI MenneneeBckuit Cbe3n mo oOmed u
MPUKIATHON XUMHUH », Mocksa, 1998, c¢.22-23.

3. Ocwman-zane UI.J., Mupzan J[JIx.U., AOGemoB H.A., Axmemor D.U.
Juddeprmanpaple TEIIOTH copbunu napoB Boabsl Ca- MopaeHuToM. KypHain
dusnueckoit Xumun, Mocksa, 2000, Tom 74, Ne 9, ¢.1670-1672
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MNOBEPXHOCTHBIE U OFBEMHBIE CBOMCTBA CMECEM
IVIOPOHUKA F68 C KATUOHHBIMU I1AB

Anmponos A.B., bormanosa H0.T.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

N3yueHo mMOBEpXHOCTHOE HATSHKEHHWE BOIHBIX PACTBOPOB OWHAPHBIX CMecei
wiopornka F68 u katwonubix [TAB (xmopumoB nerwntpumeriiamMonus, [{TAX u
nerwimupuanaus, LI1X). s cmeceit F68/IIIIX oOHapykeH CHHEPIH3M CHIKCHHUS
MOBEPXHOCTHOTO  HaTsbkeHus. CTeneHb MPOSIBICHUS  CHHEpru3Ma  3aBUCUT  OT
KOHLIGHTpAIlMd ¥ COOTHOIIEHUsI KOMIIOHEHTOB B 00beme pactBopa. s cMeceit
F68/IITAX cuHeprusM He OOHapy»KEH, OJHAKO BBISBICH HCAIAWTUBHBIA BKJIA]
KOMIIOHEHTOB CMECH B CHHKCHHE TMOBEPXHOCTHOTO HaTsDKeHus. J[ns aHanmm3a H30TEepM
MOBEPXHOCTHOTO HATSHKEHUS OBUT HCIIOJIb30BaH moaxon PyOuna u Po3eHa: paccyuTaHbl
napamMeTpsl H30bITOYHOTO (M0 CPaBHEHHIO OJWHAKOBBIMH MOJICKYJIaMH) B3aUMOICHCTBHS
KOMITOHEHTOB B CMEIIIAHHBIX aJICOPOIIMOHHBIX CIIOSX HAa TPAHUIIE PACTBOP-BO3/IyX U COCTAB
aTux cnoeB. [loka3aHo, YTO MPaKTUYECKU IJISI BCEX M3YUYEHHBIX CHUCTEM CMeEIIaHHbIE
aJICOpOIIMOHHBIC clon o0oraieHbl 00JIee MOBEPXHOCTHO-aKTUBHBIM KOMIOHeHTOM (F68).
OtpunatenibHble  3HAYECHHMSI MApaMEeTPOB  B3aUMOJICUCTBHUS  CBUICTEIBCTBYIOT 00
M30BITOYHOM TIpUTSOKEHUU Mosiekyn F68 u wmonoB karmonnbix I[IAB. Jlns cmeceit
F68/LIITX abcomoTHbIC 3HAUCHHS MApaMETPOB B3aUMOICHCTBUS OOJIbIIe, YeM I cMecei
F68/IITAX.

Ha w3oTepMax MOBEPXHOCTHOTO HATSHKEHUS PACTBOPOB CMECEH F68/IIITX
HaOJIOAACTCS TUIATO, KOTOPOE OOBIYHO CBSA3BIBAIOT C aCCOLMAIMEH HU3KOMOJICKYJISIPHBIX
I[TAB ¢ nonumepom. [IpoTskeHHOCTh IJIATO MakKCHUMallbHA JJIE CMECU C MOJIBHOW J0J€i
F68 a = 0.5, mama Hee ke HaOMIOMACTCS MaKCUMAIbHBIA CHHEPIH3M CHIKCHHUS
MOBEPXHOCTHOTO HaTspkeHws. s cmeceid F68/ILITAX muato Ha H30TEPMax
MOBEPXHOCTHOTO HATsDKEHUS He OOHapyxkeHo. Pa3nuuHblii XxapakTep CBS3bIBAHHS
TUTFOPOHUKA C KaTHOHHBIME [TAB moaTBep»KAeH METOIOM CTIIEKTPa MyTHOCTH.

Takum  oOpa3zoMm, XuUMHYECKOoe cTpoeHHe KatuonHoro IIAB  ompenensier
cuHepreTnuecknii 3((PEeKT CHIWKEHHUS TOBEPXHOCTHOTO HATSHKEHUS W KOHTPOJIUPYET
MOBEPXHOCTHBIE CBOMCTBA accoruaToB nonumep-11AB.

Pab6ota BbimonHeHa npu GpunancoBoil noanepxke POOU, kox mpoekra 05-03-32555.
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CTEIIEHb OBECHHMHKOBAHMUS INOBEPXHOCTH
CEPEBPAHO-IMHKOBBIX ®A3 B YCJIOBUAX CEJIEKTHBHOI'O
AHOJHOI'O PACTBOPEHUSA

Annmenko E.B.
Boponesicckuii 2ocyoapcmeennbiil yHugepcumem
TBepabie IBYXKOMIIOHEHTHBIE METAJTMYECKUE PACTBOPHI U XUMUYECKUE COCTUHEHUS

METAJIOB MOTYT pa3pylatbesi JHOO CEIEKTUBHO (M30MpAaTeNbHO), JUOO PaBHOMEPHO
(nmponopumonanbHo). IIpu paBHOMEPHOM pAacTBOPEHHWH IPOUCXOAWUT HOHHU3ALUS Cpasy
00X COCTABISIOIIMX, MPUYEM CKOPOCTH OJTHUX IPOLECCOB MPOMOPIHOHATIBHBI HUX
COZCP)KAaHHI0O B CIUIaBe. B cilyuae CENeKTHBHOTO pacTBOPEHUS IPEUMYIIECTBEHHO
UOHU3UPYETCS  DJCKTPOOTPUIATEIbHBI  KOMIIOHEHT, a  BJIEKTPOIOJIO0KHUTEIbHbIN
HaKaIUTMBACTCS Ha TIOBEPXHOCTH.

OOBEKTOM HWCCIICIOBAaHUS JaHHOW pPaOOThI SBISIUCH TPU CEPEOPSHO-IIMHKOBBIC
dazer: a—-Ag30Zn, B-Ag48Zn, y—Ag6lZn, koTopble B 3aBHCHUMOCTH OT COJAEPKAHUS
He0JIaropoJHOro KOMIIOHEHTa, MMEIOT Pa3HbIi Xapakrep pactBopeHus. HeoOxoaumo ObL1o
BBISICHUTH, HACKOJIBKO TIOJIHO TPOTEKaeT HOHHM3AIMA HEOIaropoJHOr0 KOMIIOHEHTa
(mHKa) U3 000TaIEeHHOr0 TOBEPXHOCTHOIO CJIOS CIIIaBa.

Hns B-Ag48Zn u y-Ag61Zn B HUTpPATHBIX PACTBOpPAX XPOHOAMIIEPOMETPUUECKUM
METOZOM OBLIM MOJYYEHBI MOTEHIIMOCTATUYECKHE 3aBUCUMOCTH CKOPOCTH HOHHU3AINH
IIMHKA OT BPEMEHH PAaCTBOPEHUS, TOKA3bIBAIOIIHE, YTO HEITOCPEACTBEHHO MMOCIIE KOHTAKTa
Cc pacTtBOpoM 3TH (a3bl MHOABEPralTCs HadaIbHOMY OOECIMHKOBaHHWIO. M3ydeHue
ceNIeKTHUBHOTO pacTBopeHus P—Ag48Zn u y—Ag6lZn mo3Bonuiao oOmnpeaenauTh, 4TO Ha
CKOpPOCTh PAaCTBOPEHUS CIIJIaBa CHJIHO BJIMSAET BEIUYMHA 3aJJaHHOTO MOTEHIMANA. 3HAYUT
C MOBEPXHOCTHU 3JIEKTPOJIa IMHK HMOHU3UPYETCS HE MOJHOCTHIO, U YacTh €ro OCTAeTCs B
00OTamieHHOM  CJIO€,JIpUYEM YeM BBIIIE MOTEHIWal, TEeM CHIbHee oOeaHseTcs
NOBEPXHOCTh  LUHKOM.  [locme  moTeHHMOCTaTH4ecKoro  OOECHMHKOBAHUS U
CKAauKOOOPa3HOTO YBEIWYECHHUSI 3JEKTPOJHOIO MOTEHLMANA MPOUCXOAUT JOMOIHUTEIbHAS
MOHU3AIUS IMHKA C TIOBEPXHOCTH, O Ye€M CBUICTEIBCTBYET MOSBICHHUE aHOTHOTO TOKA, 32
KOTOpPBIM CJIEYeT OUYEpeAHOW ero cmaj A0 Hyld. BennunHa TOKa JOMONHUTEIHHOTO
00ECIIMHKOBAHHMS MTOBEPXHOCTH CIUIaBa 3aBHUCHUT OT PAa3HOCTH TMOTEHIMAJIOB OCHOBHOTO U
JIOTIOJTHUTEIHHOTO MPOLIECCa CEIEKTUBHOTO PACTBOPEHHUS.

a—@Paza Ag30Zn 3HAYUTETHHO MEHEe CKIOHHA K HM30MpaTeIbHOMY PacTBOPEHHIO.
Jlns Hee MOMydmin MOA00HYIO, XOTS M MEHEe BBIPRKEHHYIO KapTHHY, JOHNOJIHUTEIHHOTO
obecuuakoBaHusA. C HMCHOJIB30BAaHHEM METOJA BPAIIAIOLIETOCS JWCKOBOTO JJIEKTPOAA C
KOJIBLIOM TIBITAJIUCH ONPENIEIUTh KOJHMUECTBEHHBIH COCTaB MOBEPXHOCTHOTO CIIOS 0—(a3bl,
JOCTUTHYTOM nocie MOTEHIIMOCTATUIECKOTO AQHOJTHOTO 00EeCIIMHKOBaHMUS.
KparkoBpemennas (1-3 ¢) mojgada aHOJHOTO TOKa JOJDKHA ObLla BBI3BATh PACTBOPCHHE
IIEPBOTO MOHOCIOSI 3JEKTpPO/Aa W, TakuM o0pa3oM, JaTh MH(OpMALHUIO O €ro COCTaBe.
OnHaKo KOJBIEBOH 3JIEKTPO] 3aUKCHPOBAI MPAKTHUECKU HYJIEBOM TOK BOCCTAHOBIICHHS
1oHOB AQ’. DTO 3HAUMT, YTO PACTBOPEHHE JNEKTPOJA BBI3BANO MOHM3AIMIO I IHHKA.
ComocraBiisiss  3TOT pe3yibTaT C JAaHHBIMH 110 OCHOBHOMY M JIOTIOJHHUTEIHEHOMY
o0ecMHKOBaHHIO TpeX (a3, MOXKHO cJenaTh BBIBOJ, YTO TMocie (HOPMHPOBAHHUS
Qg dy3noHHOI 30HKI OBepXHOCTh 0—AQg30Zn,kak 1 noBepxHocTh Ag48Zn, y—-Ag61Zn He
PHOOPETACT COCTaB CEPEOPSHOTO AIIEKTPOIA.
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JTAHAMMYECKHUE XAPAKTEPUCTHUKH CETOK BOJOPOJHBIX CBS3EN
B BOJIE I10 PE3YJBTATAM KOMIIBIOTEPHOI'O MOJAEJIMPOBAHMUSA
Antunosa M.JL.

HUnemumym xumuu pacmeopoe PAH, Heanoso

MeToI0M KIIACCUYECKOW MOJIEKYJISIPHOM JMHAMUKH PAcCUYUTAHbl TOMOJOTHYECKUE
(cpemHee YMCIO BOMOPOIHBIX CBSI3CH HA MOJIEKYNy, JOJH N-CBSI3aHHBIX MOJICKYJ B
CHCTEME) U TUHAMHUYECKHe (BPEMEHHbBIC TPACKTOPUHU IBMKCHHS MOJIEKYJI, CPEIAHES BpeMs
KM3HU BOJIOPOAHBIX CBSI3€i) XapaKTEPUCTUKU CETOK BOJOPOJIHBIX CBsi3el B Boje. bbun
UCIIOJIb30BaH MOJIETbHBIM IOTEHLIMAJ, YYHUTHIBAIOIIMI B SBHOM BHJE TpU TUIA
MEXMOJIEKYJIAPHBIX B3aUMOJEHCTBUI. AUCIEPCHOHHOE B3aUMOJECUCTBUE MEXAY aTOMaMHU
kucimopoaa (B ¢dopme  moreHnmana  Jlennapna-J[koHca),  3JIEKTPOCTATHYECKOE
B3aUMOJICHCTBUE MEXIy S(P(PEKTUBHBIMU TOUYSUHBIMH 3apsnamu (o 3akoHy Kyiona) u
HeaeKkTpocTaTyeckoe B3aumoericteue OH kak moteniman 12-10 [1, 2].

MopenupoBanue mpoBoauioch B NVT-ancambie npu Ttemmeparype 298K wu
IUIOTHOCTHU p:0,997r/ cm® | sueiika comepixama 216 Monekynm Bojasl. Bpems BbIxoja

cuctembl Ha paBHOBecue coctaisuio 100me, Bpemst moaenupoBanus coctasisio 100mc ¢
maroM 2¢c. MHTerpupoBaHue HBIOTOHOBCKHUX YpPaBHEHHH IBMXKEHHS IMPOBOAMIOCH C
MIOMOIIBIO aNropuT™Ma Bepiie, mpyu MCroab30BaHUN NEPUOIUYECKUX TPAHUYHBIX YCIOBHUH.
DNEeKTPOCTaTUUECKUE B3aUMOICHCTBUS YUUTHIBAIUCh C IOMOLIBIO CYMMHPOBAHHUS IO
DBanbay. Pamuyc obpesanus (cutoff-pammyc) cocrasmn 9,3A.

[Toka3aHo, YTO SIBHBIM YyY€T CIEIU(PHUECKUX MEKMOJEKYISPHBIX B3aUMOJCHCTBUI
aTOMOB KHCJIOpOJIa M BOJOPOJA MPUBOJAUT K TOBBIIMICHUIO CPETHETO YHCIIa BOJOPOTHBIX
CBs3ell Ha MOJEKYJy BOABI 3a CYET [JOIOJHUTEIbHOM CTAaOWIM3aLUU TETpa’IpUUYECKU
KOOPJIMHUPOBAHHBIX CTPYKTYp. BpemeHa XH3HM BOJOpPOJHBIX CBS3E€H XapaKTEpPHU3YIOT
CKOPPETMPOBAHHOCTh  JIBKGHUH  MOJIEKYl B KOOPAMHAIMOHHBIX  cdepax

JTAHHOM MOJIEKYJIBI.

1. Keccnep 10.M., Ilerpenko B.E., boposkos A.B., Autunosa M.JIL., I'ypesinos A.B.
Il Kypu. puznu. xumun. — 2004. — T. 78, Boin. 3. — C. 478-483.

2. BopokoB A.B., AurumoBa M.JL., Ilerperko B.E., Kecciep FO.M. // KypH.
cTpykT. xumuu. — 2004. — T. 45, Boin. 4. — C. 678-682.
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TEPMOJUHAMUWYECKHE CBOWMCTBA
O-CEMUXHNHOHOBOTI'O KOMIUVIEKCA KOBAJIBTA
Apanosa A.B., Cmupraosa H.H., A6akymos [".A., byoros M.II.
Hncmumym memannopeanuuecxou xumuu um. I'.A. Pazysaesa PAH, H. Hoszopoo,

HUU xumuu Huoswcecopoockoeo eocynugepcumema um. H.U. Jlobauesckoeo, H. Hos2opoo
0-CeMUXMHOHOBBIE KOMIUJIEKCHl MEPEXOJHBIX METaJUIOB, NPOSBISIONIME PEIOKC-
HU30MEPHUIO, T.€. CIIOCOOHOCTH CYIIECTBOBATH B BUJE PEIOKC-M30MEPOB, OTIUYAIOIIUXCS
[ICHTPOM JIOKAJIH3allMi HECMapeHHOro 3JIeKTpoHa (Ha MeTajuie WM Ha jurasge) [1],

NPEJICTaBISIIOT OONBIION HMHTEPEC C TOYKH 3PEHHUS HU3YUEHHUS] MX TEPMOAMHAMHYECKUX

cBolicTB. B nanHoit pabote uccienosana remnoemkocts Cp (o0 -umupuun)(4-xa0p-3,6—

JTUTPETOY THIT-0-0CH30CEMUXUHOJIATA), KoOaabTa B mHTepBaie 8—-340 K B agnabaruueckom
BaKyyMHOM KaJIOpUMETPE C IOTPEIIHOCTHI0, B OCHOBHOM, 0.2%, a B o61actu 300-460 K — B
JUHAMUYECKOM KajlopuMeTpe ¢ morpemrHocThio 1.5%. TemnmoeMKocTh KOMIUIEKCa IIaBHO
yBenmmunBaercst or 8 mo 305 K. C 309 K naumnaercss oOyciioBieHHOE (DHU3HYECKHM
HIepexo/I0M €€ Pe3Koe BO3pacTaHhe, MaKCHMAlIbHOE 3HaYCHUE KaXyIIEeHcs TeI0eMKOCTH
cootBercTByeT 370 K. ®usnueckuii nepexo] He 3aBepLIaeTCs M3-3a HAYMHAIOIICHCS MpH

387.5 K TepMuyecKoil NeCTpyKIUU UCCIIEyEMOTO COSTUHECHHMS.

Io skcrepumentanbubiM danabiM o Co = f(T) paccumtansl TepMoaMHAMHUYECKHE
¢ynkuuun: H°(T)—H°(0), S°(T), G°(T)—H°(0) or T — 0 K no T = 305 K. Ouenena

¢pakTanbHas pasMepHocTh D - BakHeWmMil mapamerp (pakTaJbHOTO BapuUaHTa TEOPHUU
teroeMkocTr Jlebas. CormacHo [2], HaiiieHHOE I HCCIIeyeMOro KOMITIEKCa 3HAUCHHE

D=12 CBUACTCIIBCTBYCT O €T0 IIPEUMYIICCTBEHHO LICIIOYCYHOM CTPOCHUMU.

1. Lebedev B..V., Smirnova N..N., Abakumov G.A., Cherkasov V.K., Bubnov M.P.
I/l J. Chem. Thermodyn. 2002. V. 34. P. 2093-2103.

2. Slkyoos T.C. JIAH CCCP. 1990. T. 310. C. 145-149.

PabGora BeimonHeHa npu ¢uHaHcOBOW mojuepkke PODU (npoektsr NeNe 04-03-
32409, 05-03-32363), rpanrta Ilpesuaenrta P® mms mommepKKd BeayIIuX
Hayunbix 1mkos (HII - 4947.2006.3).
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BJIMSAHUE AACOPBIIUA KPACUTEJIEM HA D®PEKTUBHOCTD
MNOTJIOINEHUSA CBETA MUKPOKPUCTAJIJIAMU AgBr
Adonbkuna I0.H., Coraukosa JI.B.

Kemeposckuii cocyoapcmeennuiii yHusepcumem

OcHoBHOMt mpoGnemoit CC sBIseTCS HaIU4HE TMPOIECCOB JIECEHCHOMITU3ANT
kpacutens (Kp) B pe3ynbrare BTOPHYHBIX OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
[Hoatomy, nenp ontumuzanuu CC cBOAUTCS K yCTPAHEHHUIO 3TUX IpoleccoB. B naHHOM
paboTe HCClIenoBaHO BIMsSHHE aacopOuuu THakapOouuaHWHOBBIX Kpacutenedl (Kp) Ha
noBepxHoctd Kyonuecknx MK AgBr ¢ npumecHbimu tientpamu (I111), nonydeHHbIMU TTpH
cepuauctoit ((S)-XC), cepuucro-3onoroii ((S+Au)-XC), BoccranourenbHoi ((Sn)-XC) u
BoccTaHoButenbHOM B mpucyrctBuu  HAUCl,  ((Sn+Au)-XC) XC Ha ypoBeHb
CBETOUYYBCTBUTENBHOCTH (S) 1 ontudeckoii miotHocTr Byaiu (D).

Jns 3TOoro Hamm ObUTa CHHTE3MPOBAHA, METOJIOM JBYXCTPYWHOW KpUCTAJUIM3ALUU
smyJbcHs, coaepxamias kyonaeckue MK AgBr ¢ d=0,8 mxm u C,=8%. [l uccienoBaHus
BiusiHus ancopounu Kp na moBepxnoctu MK AgBr ¢ T11] pa3Hoit XuMU4YeCKOW TTPUPOIBI
Ha S u ypoBeHb Dy, Opi1a npoBeaera CC. B kadecTBe ceHcubunuzaropa ucnoib3oBaiu Kp
-3,3'-muaTIn-5-nmuann-5',6',9-rpuMeTmiiokcaTua-kapOOIMaHHH. [Toy4yennbie HaMH
AKCIIEPUMEHTAIbHbIE JaHHbIEC MOKa3anu, 4To aacopoumst Kp na I paznoil xumuueckoit
HIpUPOABI MPUBOAUT K paznuyHbiM dddexram. [pu (S)-XC u (S+Au)-XC aacopbuus Kp
NPaKTUYEeCKH HE CKa3blBaeTCsl Ha (HOTOTpadUuecKUX XapaKTEpUCTHKAX CIIOEB H3-3a
s¢dexTa JeceHCuOnIM3aln, 9YTo COracyercs ¢ JUTepaTypHbIMU JaHHBIMU 0 ciaboit CC
AQ,S-uientpoB mannHoBeiMU Kp. Onnako, npu (S+AU)-XC Habironaercs noHmwkerue Dy
nocue agcopbimu Kp. Bsanmoneiictsue Kp ¢ Ag-nientpamu, o6pasyrommucs mpu (Sn)-
XC, oxazamoch Oonee 3(PQPEKTUBHBIM, T.K. 3TH [EHTPHl B HAWMEHBIIEH CTEICHU
nojBepxeHbl neceHcuOunuzanuu Kp. Bxmouenune B cocraB IIL] 3o010Ta crabunusupyer
cepeOpsiHbIE KJIACTephl W KaTaIM3WPYeT HX TMPOSBICHHE W TPH 3TOM OTH LEHTPHI
ycTpausitoT 3gdext neceHcubunmzanuu Kp. [ns dbotocnoes c AgOnAUk-I_IeHTpaMI/I ObLIO
HOJTy4eHO 3HauKTeNnbHOE (B 6 pa3) yBenuueHue S.

Uccnenys sdpdextuBHocTh CC kyOuueckux MK AgBr B 3aBucumoctu ot tuma I1L],
ObUTO OOHApYKEHO, 4TO ancopouuns Kp npuBoauT k cHIkeHuto ypoens Do nocturayToro
npu XC. IlpumecHble LEHTpHI - Agon u AgonAuk npu CC B HaMMEHbIIEW CTENEeHU
nojBepxensl neceHcnommm3anuu Kp. TlomydyeHHble pe3ynbTaTsl MOKa3bIBAIOT, KaK BaKHO
B KaXJIOM KOHKpeTHOM ¢oromarepuaie mnoaoOpate ceHcubunmzatopsl u Kp s

MOJTYYCHHUST ONITUMAIIBHBIX (pOTOrpaduuecKkux XapaKTEpUCTHK.
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HUCCJIEJIOBAHHUE PA3JIMYHBIX BUJOB KOHO®UTYPAIIMOHHOMU
CTATUCTHYECKOM CYMMBI JUISI INIACTUYECKHUX KPHUCTAJLJIOB
baseineBa A.b.

Benopycckuii cocyoapcmeennuiii ynusepcumem, Xumuueckutl paxynivmem

[IpsiMble u3nUeckre METOIbl HCCACIOBAHMS IUIACTHYECKMX KpucTauioB (SIMP,
METOJI KBa3HyNpPYroro paccesHus HEHTPOHOB, MUAJICKTPUYCCKHE WU3MEPEHUS W Jp.) HE
MO3BOJISIIOT HAJIEKHO OMPEISTUTh YHMCIO HEIKBUBAJICHTHBIX OPUEHTALMM MOJEKYT M HX
JHEpreTUYecKkue ypoBHU. B Hacrosmiel paboTe mNpeanpuHATa MOMBITKA HCCIEI0BAThH
BO3MOYKHOCTh OTIPEJIEIICHUS] OCHOBHBIX XapaKTEPUCTUK OPUEHTAIMOHHOTO Oecropsijika B
IUTACTUYECKUX KpUCTAIaX M3 KAJTOPHUMETPUYECKH H3MEPEHHBIX MapameTpoB (azoBOrO
nepexojna ‘““KeCTKHMH KpHcTall — Iuactudeckuil kpucramn” — Tys, AgsS U AysCp.
Paspaborana npouemypa omnpeneieHHs OPUCHTALMOHHBIX BKIanoB (AqgS um AgC),) B
BEMUYMHBl AysS U AysC,. C ucnonpzoBaHueM OOIIEro BHAA (GYHKLMHU PacHpeereHus
BpaIlaTeIbHBIX OpHeHTanuid Mosekyn mo sHepruu f(K) momyuena koH(UTryparoHHAS
cTaTCyMMa AJsl IUTACTHYECKUX KPHUCTAJUIOB, KOTOpas MO3BOJAET CBA3aTh AgS U AqC, C
YHCIOM HEIKBHBAICHTHBIX oOpueHTarmid (No) ¥ pasHocThio SHepruii (AoE) mexmy

HaWMHWU3IIUM U CICAYIOIHUM COCCIHUM YPOBHCM DHCPIUH BpalllaTCIbHBIX OpI/IeHTaHI/H\/JI:

AyE &[G, AvE & ..
AgS =-RInxg +x, == 11 > £(j) |-exp| ——2=->_f(j) ||,
T |3 RT 3

2 nor_l nor_l j 2 A E i i
] >3 DFk)p cexpi— == 2- > F(K)- D fF(K) [,
i RT k=1 k=i

i=1 | j=i | (k=i

A, E

. -1
i-1

Lol A, E .
e Xy =| 1+ expl ——2=->" f(j)
= RT 3

[IpoaHanu3upoBaHbl ~ MECTh  BO3MOXHBIX  BapHaHTOB  DHEPIETUYECKOTO
pacrpeneiieHusi BpamaTeabHbIX OPUEHTAIUH MOJEKYJ. AJIEKBATHOCTh MPEAIOKCHHON
MOJIEIIA YHEPTETUIECKUX COCTOSTHUI MOJIEKYJ B ITUIACTHYECKUX KPUCTAIUIAX MpOBEpEHa C
UCIIOJIb30BAHUEM 3KCIIEPUMEHTANIBHBIX BEIUUUH Tys, AysS U AysC, A1 601b1I0I IpymITbl
OpraHuYecKuX coennHeHui. [1oka3aHo, YTO KOJMYECTBEHHOE COTJIACOBaHUE B pacueTax Io
MOJICJI JIOCTUTACTCS B TOM Ciydae, eCiu (QYHKIHS pacupe/eiicHUs HWMEeT BUJ:
(@) f(k)=2"%wm (b) f(k) = k™ (coxpamaromeecs paccTOSHHE MEKLY FHEPreTHIECKUMH
ypoBHsimu); (€) f(k)=1 mpu k=1 u f(k)=0 mpu k>1 (Beimensercs “ocHoBHas”

OpPHEHTAIUS U PSJI “TUIaCTUYECKHUX ~, KOTOPBIC 110 SHEPTUH Ha Ay E Bbilie “oCHOBHOMN™).
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INOHATHUE O KAYECTBE PABOTbBI HEOBPATUMbIX TPOIIECCOB
bamabun P.M.

Poccuiickuii 2cocyoapcmeennuiii ynusepcumem negpmu u eaza um. .M. I'yoxuna

PaboTa HeoOpaTUMOro MpPOBOJUMOTO MPOIECCAa MOKET OBITH MOJIE3HO MCIOJIb30BaHA
nocjie mpeoOpa3oBaHUsl B MEXaHHUYECKYIO, DJIEKTPUICCKYIO, XUMHUECKYIO WJIM HMHOW BUJ
sHepruu. [Ipu 3TOM e€ 3HaUYeHHe Bcerna HUXKe 3HauCHUsS paboThl 0OPaTUMOTO Mpolecca ¢
TEMH K€ HAaYaJIbHBIMH M KOHCYHBIMH YCIOBUSAMH. [Ipy 3TOM HEOOXOIUMO YYHUTHIBATh, YTO
o0paTHMbIN KBa3UPABHOBECHBIN MpoIlecc TpeOyeT Ui CBOEro MPOBEICHUS OSCKOHEUHO
6osbiioe Bpemst (7 —> ). MIMEHHO MO3TOMY pealbHbIe MPOIECCH BCETAa HMEIOT
OTKJIOHECHHE OT COOTBETCTBYIOIIUX HUICATHHBIX.

Belpaxkenne s paboTa  HeoOpaTMMOro mpolecca TakkKe IMOIYyYeHO C
UCTIIONB30BAaHUEM  MPHOMIDKEHUsA. OJTO  OpHOIMKEeHHe  00paTHO  MPUOIMKECHHIO
UCTIONB3YEMOMY JUIsl BBIYUCIICHHSI PaOOTBHI OOpaTUMOro TpoIecca W 3aKIIYaeTcs B
NPEMONIOKEHHH O OECKOHEYHO OBICTPOM MPOBEACHUHU Mporiiecca (HYJICBBIX 3arparax
Bpemenu, 7—0). DTO TNPEANONIOKEHHE TaKXKE HE MOXET COOTBETCTBOBATH
JEHCTBUTEIILHOCTH HA BCE CTO MPOIECHTOB.

Crnenyroumm >TarnoM MNpUOIMKEHUS HEOOpaTUMOro mporecca K JeHCTBUTEbHOCTH
CTAJI0 TPEANOJIOKEHHE O TOCTAAUHHOM €ro NPOTEKaHWH. OTOT CIydald SBISETCS
MPOMEKYTOYHBIM MEXIy IBYMS BBIIICHA3BAaHHBIMA M MOXET OBITH HCIOJIB30BaH KaK
MO/IEJIb PEaTbHBIX MPOIIECCOB, MPOTEKAMIIUX 3a KoHeuHOe BpeMs (0 <7 <),

J17is OLICHKH HMCITOJIb30BaHus dHepruu (B popme paboThI), MojyyaeMoil B pe3y/abTare
NPOBEJICHUS TIpollecca IOCTAIMITHO, BBOAMTCS TEPMHUH O KadecTBe paboThl. KadecTBo
pabOThl MOXET OBITh OIPEICIICHO KAaK OTHOIICHHE MPOU3BEIACHHOW B HEOOPATHUMOM
nporecce paboret W Kk uucay craguii N, ONpEACNSIONIMX CTENeHb NPUOIMKEHUS

nporecca K oOpatuMomMy. MaTemaTtuueckoe BbIpakeHHe sl KadecTBa pabotel (Qu)
OyJeT UMETh CIEIYIOIINNA BU!

Heoop.

n

Qu

[lpn yBenmuueHMM 4YWCHA CTAAUd TNPOUCXOJUT YBEJIWYCHHE, KaK YHCIIHUTENS
(lim__ W/ <% =W °*"), Tak u 3namenaress (N — oo); mpu 5toMm QU — 0. Hysb B nanHOM

ciy4yae 00O3Ha4aeT HEBO3MOXKHOCTH HCIOJIB30BaHUS PabOTHl a0COTIOTHO PaBHOBECHOTO

HeoOpaTUMOro Ipolecca, MOCKOJIbKY BPEMsI €0 MPOBEIEHUSI OECKOHEYHO BETTHKO.

112



MUTI'PALIUASA JIUTUS B YIJIEBOAOPOJIE (C;H>)s HHJIHHI[PH‘IECKOﬁ
TOIIOJOI'MHU, MOAEJIUPYIOIIEM HAHOTPYBKY
banamos A.M., Epmunos A.1O.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

B pamkax Teopun (yHKIHMOHaNa IUIOTHOCTH OLECHEH Oaphep MUTPALUH JUTHS B
urHapudeckoM yrieBogopoe (CsHz)s, mo3Bosstonmii 0XapakTepru30BaTh MOABHKHOCTD
MeTalla B HaHOTpyOKaxX. VYTJIEBOJOPOA TPEACTAaBIseT COOOH CHCTEMy BOCBMH
KOHJICHCUPOBAHHBIX OEH30JBbHBIX KOJEl 3aMKHYTHIX B IMJIUHIP B COOTBETCTBUHU C
TOIOJIOTHEH yIIepoaHON HaHOTPYyOKH THIa armchair.

PacueTsl BHIONHEHBI C HCIOIB30BAHHEM OOMEHHO-KOPPEISIIMOHHOTO MMOTEHIIAANA B
dopme PBEO ¢ ucnonszoBanuem 0Oa3ucHbix HabopoB 6-31G* Ha yriepoae u TUTHH, U
STO-3G na aromax Bojopoja. BplumcieHuss NpPoOBENEHBI C IOMOIIBIO MPOrPaMMbI
PC GAMESS.

Dnektponnoe crpoenue kommiekca Li(C4Hp)s xapaktepusyercs NpakTHUECKH
NOJHBIM TEPEHOCOM 3JIEKTpOHa C MeTalyla Ha YIJIepoIHblii kapkac. [loBepxHOCTB
NOTEHIMATBHOMN SHEpPruu uMeeT BOCEMb HKBUBAJICHTHBIX MHUHHMYMOB,
XapaKTePU3YIOMINUXCS pa3MEIIeHUEeM JIUTHS Ha/l IEHTPAMH YTIIEPOIHBIX MIECTHYTOJIEHUKOB
Ha paccTosuun ~ 2 A, TeoMeTpuueckne CTPyKTyphI TOKaTbHBIX MUHEMYMOB, PAaBHO KaK H
NEePEeXOJHBIX COCTOSHMM o0najgaroT ToueuHoW cummerpueir Coy. g oboux
KOH(UTrypaiuii BHIIIOJIHEH pacueT MaTpullbl ['ecce /Ui MOATBEPKACHUS TUIA HAMIEHHBIX
CTallMOHAPHBIX TOYEK.

B nepexomHoM cocTositHMM JUTHA pacnonaraercss Han cepenuHo C-C  Ha
paccrosann 2,05 A, Bapeep Murpammm THTHS MEXIy SKBHBAICHTHBEIMM MHHHMYMaMH
cocraBiusier 0,4 Kkan/Monb, NPAKTHYECKH CBOOOAHOM MEPEMELICHUH JIUTHS BHYTPH
yriaeBogopoaa. I'eoMeTpust yriaepoIHoro Kkapkaca B MUHUMYME U TIEPEXOTHOM COCTOSTHUH
NPaKTHYECKH OJIMHAKOBA. Pe3ynbTaThl pacueToB HAXOASTCS B MOJTHOM COTJIACHH C HOHHOU
IPOBOIUMOCTBIO COCAMHEHNI BHEAPCHHUS JINTHS B YIIICPOIHBIE HAHOTPYOKH.

ABtopsl Onaronapar rpantsl POOU 04-03-33115 u GLIHTII 2005-PH1-112.001.056

3a MOJAJIEPXKKY.
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KBAHTOBO-XUMHWYECKOE UCCJIEJOBAHUE TEOMETPUYECKOI'O
CTPOEHMUSA MOJIEKYJIBI OPTO-HUTPOBEH3OJICYJIb®OXJIOPUJA
(2-HBCX)
bapnuna A.B., Jlansikuna E.A. ,I'upuuesa H.U., [Terpos B.M.

Hsanosckuii 2ocyoapcmeeHnblil yHugepcumem

Jannas paGoTta mocBsieHa UCCIEIOBAHUIO T€OMETPUYECKOTO CTPOCHHS MOJIEKYJIbI
2-HBCX. KBaHTOBO-XMMHUYECKHE pacyeThl TeoMeTpuuecknx mnapametpoB 2-HBCX
NpOBOAWIUCE Tipu momoiu pacdetHoro komriuiekca GAUSSIAN-2003 pasznuvnbIMU
MeToaaMu ¢ ycinoxkHenuem 6Oasuca: RHF/6-31G, RHF/6-31G*, RHF/6-31G**, RHF/6-
311G*, RHF/6-311G**, B3LYP/6-31G, B3LYP/6-31G*, B3LYP/6-31G**, B3LYP/6-
311G*, B3LYP/6-311G**, B3LYP/CEP-31G, MP2/6-31G*, MP2/6-31G**. IloctpoeHsI
rpauKy 3aBUCUMOCTH OCHOBHBIX MEXbSJIEPHBIX PACCTOSHUM U yrioB Mojekybsl 2-HBCX
B 3aBHCHUMOCTH OT BBIOpaHHOTO MeTo/a 1 6a3uca. [IpoBeeHO cpaBHEHHE T€OMETPHUECKUX
[apaMeTpoB, MOJYUYEHHBIX C IMOMOIIbIO KBAHTOBO-XMMHUYECKHX PACUETOB C NapaMeTpamu
MOJICKYJIbI, TOJYYEHHBIMH OJKCIIEPUMEHTAIBHO METOJOM Ta30BOH 3IIEKTpOHOTrpaduu.
CpaBHEHHE C HKCHEPUMEHTOM IIOKa3bIBAaeT JIOBOJBHO LIMPOKHH pa3z0dpoc pacueTHBIX
BEJIMYMH TIApAaMETPOB M MO3BOJISIET BBIOPATh ONMTHMAIBHBIA METON M 0a3uc AJs pacyera
reOMETPUYECKUX MapaMeTpoB UccieAyeMol MojeKyJbl. [lomyueHHble pe3yabTaThl UMEIOT
NPUHIUIHAAIBHOE 3HAYEHUE, T.K. BOMPOC O BO3MOXKHOCTH KOPPEKTHOTO COIIOCTABIICHHS
9KCHEPUMEHTAIbHBIX M PACCUMTAHHBIX METOAAMU KBAaHTOBOW XHMHUHU pPe3yJbTaTOB
SBISICTCS OJHUM W3 BOXHEWIIMX JUIS NANBHEHIIEro pa3sBUTHSA SKCIIEPUMEHTAIBHBIX H
TEOPETUYECKUX METOJIOB.

Mornexkyna 2-HBCX nMeeT nBe HEKECTKHE KOOPAWHATHI, CBSI3aHHBIC C BHYTPEHHUM
BparienueM rpymi: -NO; (otHocutensao cBsizu C-N) u -SO,Cl (otHOCHTENBHO CcBsi3u C-
S). Jlns ompenencHus TMOTCHIMATBHBIX (DYHKIMHA BHYTPEHHETO BpAILICHUS ObUIH
paccyMTaHbl 3aBUCHUMOCTH MOJTHON SHEPTUU MOJIEKYJIbl OT BEJIMYMH TOPCUOHHBIX yriioB C-
C-N-O, C-C-S-Cl. Pacuetpl GapbepoB BHYTPEHHETO BpAIIECHUS MOJICKYJIBI MTPOBOJUIHCH
metonom Xaptpu-®oka B 0Oazuce 6-31G* C wucnonb3oBaHHMEM MaKeTa MPOTrpamMm
GAUSSIAN-2003.

Pacuets! 6apbepa BHyTpeHHero BpaiieHue rpymnmnsl -NO; mpoBoaAWIMCh pU pa3HbIX
ycnoBusax. B mepBom ciydae mpu BpameHuu rpymmbl -NO; ¢ marom 20° u3aMeHsu10Ch
snauenue yria C-C-N-O, a senmumumua yria C-C-S-Cl Gbiia pukcupoBaHa M paBHSIACH
90°. bapbep Bpamienus rpyrmnsl -NO; B 3ToMm ciyuae coctaBuit 31,0 k/[/Moins. Bo Bropom
ciydae yron C-C-N-O u3mensiics taxke ¢ marom 20°, HO Ipu 3TOM CyJb(OXIOpUIHAS
rpymnma moria Bparmatees (ctaptoBoe 3HaueHume yria C-C-S-Cl 3amaBamoch paBHBIM
ontumanbHoMy (82°), T.e. cBsi3p S-Cl «HakioneHa» k HuTporpymme). B atom ciydae
6apnep Bpamierus rpymmbl -NO; coctaBui 16,5 x/I)x/M0ib. 3aBUCHMOCTb TTOJTHOM SHEPTHH
OT TOPCHUOHHOTO YyIJjla BpallleHUs HUTPOIPYIIIBl MOKasbiBaeT, 4yto Mojekyna 2-HBCX
uMeeT oauH KoHpopmep. B HaiinenHom kondopmepe yron C-C-S-Cl pasen 81°, a yron
C-C-N-O pagen 48°.

Jlns  OLEHKM BeJIMYMHBI Oaphepa BHyTpeHHero BpameHus rpymmsl  -SO,CI
NPOBOAMIIMCH ~ pacyeThl ¢  (QUKCUpoBaHHbIMM  3HaueHusmu  yrima  C-C-S-Cl,
n3MenstomumMucs ¢ marom 20°, npu 3tom 3HadeHue yria C-C-N-O Morio u3mMeHsAThes oT
ONTHUMAJIbHOW BEJIHUYHUHBI, paBHOH 48°. B aTOM ciydae Gapwep Bpainerus rpymmsl -SO,Cl
cocraBun 46,1 x/[x/monb. Ilpu BpameHuu CynbQOXIOPUIAHON TPYIIBI MHHUMYMY
SHEpruM OTBEYaeT TOT ke KoHpopmep, urto u mpu BpameHun rpynnsl -NO,. Onnako
HENb3S WCKIIIOYUTh BO3MOXKHOCTH CYIIECTBOBAHHS BTOPOTO YCTOWYHMBOTO KOH(popmepa
monekyibsl 2-HBCX. Jlnsg HaxoxaeHus BTOpOro KoH(popMepa B HACTOsIIEEe BpeMms
MPOBOJIATCS OMTOJTHUTEIBHBIE HCCIIEJOBAHUSI.
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W3YUEHUE ®U3UKO-XUMHUYECKHX CBOWMCTB PACTBOPA
CYJIB®ATA KAJIUMSA, OBPABOTAHHOI'O 3JEKTPUYECKUM TOKOM
bapcykosa M.C., Buccep E.E., Kyramosa E.A.

Tomckuti nonumexHuyeckuti yHugepcumem

B npouecce 00pabOTKM 3JIEKTPUUYECKUM TOKOM BOJHBIE PACTBOPBI AJIEKTPOIHUTOB
NEepexoaiaT B METaCTaOMIBHOE COCTOSHHUE, XapaKTepU3YyIOIIeecss aHOMAIbHBIMU (DU3UKO-
XUMHYECKUMU ¥ KaTaTUTHYECKUMHU cBoiicTBamu [1]. B Hacrosiiiee Bpemst HeT pusnyueckoit
TeopuH, Oojee WIM MEHEe YAOBJIECTBOPUTEIBHO OOBACHSAIOMIEH HW3MEHEHHS B
00paboTaHHBIX pacTBOpax. ViMeeTcs JHIb P TUIOTE3 O BO3MOXXHOM MEXaHH3ME JTOTO
sapreHust. OTCYyTCTBHE TEOpPUM OTPUIATEIbHO CKa3bIBACTCS HA PACHpPOCTPAHEHUH U
OPaKTUYECKOM  HCIOJIb30BaHMM  00pabOTKM  3JEKTPUYECKUM  TOKOM  BOJHBIX
PacTBOPOB BJIEKTPOJIUTOB.

Jns wn3ydeHuss U OOBACHEHUS HW3MEHEHUH, MNPOUCXOIAUIMX B 00pabOTaHHBIX
pacTBopax, HaMHu OBUTH MCCJIEI0BAHBI TEIUIOBBIC APPEKTH PACTBOPEHUS COJICH B BOIHOM
pacTBope cyibdara Kajaus 10 U MOCiIe ero oOpabOTKH 3JIeKTpHUUeCKHM TokoMm (Tabi. 1),
T.K. IaHHBIE UCCIIEZIOBAHMSI TI03BOJIAIOT MOJYyYUTh HH(MOPMALIUIO O CTPYKTYpE PACTBOPOB U
0 MEXaHU3Me BHEITHETO BO3JICHCTBUSI.

O0OpaboTKy pacTBOpa cyibdara Kauus KOHLEHTpauued 3 T/1 mpoBOAMIH B
MPOTOYHOM peskuMe (CKOpOCTh TpoToka 3,3 cM°/MIH) B aHOIHOI KaMepe JBYXKAMEPHOTO
JIEKTPOJIM3€pa, BBIIOJHEHHOM U3 (hTOpOIIacTa, ¢ TUTAHOBBIM aHOAOM U I'paUTOBBIM
katoqoM 1pu HanpsokeHmn /0 B, Mexnay kamepamu  ObUTM  YCTaHOBJICHBI
MUILJIACTOBBIE MEMOpPAaHBI.

Tabnuua 1. VI3MeHeHue TemoT pacTBOPEHUs COJieil B MCXOAHOM M 00pabOTaHHOM

pactBopax KySO, (3 /)

KCI [ K2SOs | NHCl | (NH4),SO4

AHm (B 06p pactBope) ~ AHm(B HCX p-pe)s KI[)K/MOHL 1,19 1,58 0,80 0,28

(AHm(B 00p pactBope) ~ AHm (B mcx p-pe))/AHm (B ricx p-pe)s % 6,78 6,44 5,26 3,38

DKCTIepUMEHTANIBHBIE TaHHBIE MO3BOJISIOT MPEANONIOKUTD, YTO B 3JIEKTPOXUMHUECKH
00paboTaHHBIX PACTBOpax CyibdaTa Kalus 00pa3yeTcsi MEHee YIOopsSAoUeHHas: CTPYKTypa.
YMeHbIIEHHEe OTHOCHTEIBHOTO M3MEHEHHUS TEIUIOT PACTBOPEHHUS CBS3aHO C TPHUPOIOH
pacTBOPSIEMOM COJIM. DHEPrUEM KPUCTAJUIMYECKOM PEIIETKH; DSHEPrue ruaparanuu
KaTHOHOB M aHHOHOB. Hampumep, Oonbinas sHeprus kpuctawmmdeckoi pemerku (KCl,
K2SO,) cooTrBeTcTBYeT OONBIIMM HM3MEHEHHSM TEIUIOT PACTBOPEHHS IO CPABHEHHUIO C

COOTBCTCTBYIOIIMMHU COJIAMHA aMMOHUS.

1. baxup B.M. DnexTpoxumuueckas AakTHUBAIUs: OYHCTKA BOJABI U IOJy4YECHHE
MOJIE3HBIX pacTBOpoB. - M.: BHUMMMT, 2001. - 176c¢.
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KOJUIOUJTHO-XUMHUYECKHUE CBOMCTBA CIIAB, IPUMEHSIEMBIX B
KOXEBEHHO-MEXOBOM IMPOMBIIIJIEHHOCTH
bekerosa T.C.
Bocmouno-Cubupckuii cocyoapcmeenHulli mexHoa02u4ecKutl yHusepcumen

HccnenoBaHbl  KOJUIOMIHO-XMMHUYECKHE CBOMCTBA CHUHTETUYECKHX IMOBEPXHOCTHO-
akTuBHBIX BemiecTB (CITAB), mpuMeHsieMbIX B KOKEBEHHO-MEXOBOM MPOMBIIIICHHOCTH:
annonaktusHoe JIAHOM, neuonorenusie IlpeBouenn W-OF-7, CH-H u CH-22 u
KaTMOHOAKTUBHOE AlicamnoH A.

[lpu uccnenoBanuu moBepxHocTHOro HaTspkenus (ITH) BeiscHumM, yTo Hambonee
uHTeHCHBHOE cHIkeHue [TH xapakTepHo miis Boaabix pactBopoB CH-22 u [peomemt W-
OF-7. Cnenyer ormetutsh, uto BBeaeHue CIIAB B BoaHBINM pacTBOp XapaKTepH30BaloOCh
pe3kuM noHmwkeHreM BeauuuHbl [TH, B 0OCHOBHOM B 00JIaCTH MalibIx KOHIIGHTpanuil (OT
0,14 no 1,38 /v s pasnmuunbix CITAB), Bbiire kotopbix 3nauenue [TH ocraBaioch
NPAKTUYECKU TMOCTOSHHBIM. JTO MOXHO OOBSCHUTH TEM, UTO TMpPH JOCTHKEHUH
KPUTHYECKON KOHIIeHTpauu MmuiemnioodpasoBanus (KKM) mpoucXoauT HachIEeHHE
MOBEPXHOCTHBIX CJIOEB, U MpHU JanbHeilem yBennueHnun koHreHTpauuu CITAB cucrema
CTPEMUTCS K CTaOUIU3AIMK |, Kak cheacTBue, nsmeHenue [1H npekparmnaercs. PesynbraTh
U3MEpPEHUsT cMadyMBaromeii crmocodonoctu (pabotel aaresuu) u ITH xoppenupyroT MexIy
co0oii. MccnenoBana arperatuBHasi ycroiunBocTh (AY) meH Boaubix pactBopoB CITAB.
Crabwim3anu TIeH CHOCOOCTBYeT YIPOYCHHE TOHKHMX IICHOK 3a CYeT TUApaTaruu
aZICOPOIIMOHHBIX CJI0EB, MO0 MPH MOBBIIICHUH KOHIIEHTPAIIUU TPOUCXOAUT (OPMHUPOBAHNE
aACOpOLMOHHOTO CJOA € MAaKCUMaJbHOW MEXaHMYECKOM MPOYHOCTBIO, KOTOpas
3aBepmaetcst B obnactu KKM. IloBeimienue AY meH Takke CBSI3aHO C YBEITHYECHHUEM
kpatHocTu neHsl. C yBennueHneM koHnentpauuu CITAB B Boanbix pactBopax ¢ 0,125 no
8 r/nm° AY nien noBbImasiack, MuH: I [IpeBonenn W-OF-7 ¢ 15,33 o 36,1; JIAHOM - ¢
25 1o 55,67; Aiicanon A — ¢ 23,67 no 58; CH-22 — ¢ 7,77 no 45,8; CH-H ¢ 17,42 no 35,23.
[Tpu aTOM KpaTHOCTH TIeH yBenuuuBaiach ¢ 1,1 no 1,75; ¢ 1,05 mo 4,58; ¢ 1,25 no 4,28; c
0,24 no 1,15 u 0,71 no 2,28 cootrBerctBeHHO s Kaxnaoro CITAB. M3yueH mexaHusm
nectpykiuu CITAB ¢ moMomipio MUKpoopranuzMoB poga Comomonas Sp. Y cTaHOBIIEHO,
YTO MaKCHMaJIlbHas CTENeHb AecTpykumu coctaBuia (/% ms Ilpesonenn W-OF-7,

muHUMabHas — 1t CH-22 (46%).
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HUCCJIEJIOBAHUE CTPOEHHUS M CBOMCTB MHTEPMETAJIMIOB
30JI0TA C METAJILTIAMUM TPUAJBI XEJIE3A
beneukas A.B., [luuyruna J[.A., Ky3smenko H.E.
MI'Y um .M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Knacteppl 3070Ta HamM  IIUPOKOE NPUMEHEHHWE B HAHOMACIHITaOHOM
OMTORJIEKTPOHHUKE, OWONIOTMM W  MEAWIMHE Onarojmapss TPOCTOTE TOTY4YeHUs,
YCTOWYMBOCTH M KATATUTHYECKON AKTHBHOCTH, YBEIIMYCHHEC KOTOPOW yMAeTCsl OCTHYH
Opyd KOMOHMHHMPOBAaHHMM 30JI0Ta C JIPYTHMH MEHee akTHBHbIMH MeTautamu [1]. s
OOBSICHEHUSI STOT0 «CHHEPrH3Ma» HWHTEPECHO PACCMOTPETh BIHMSHHE MOCTOPOHHETO
MeTaJlJla Ha CTPYKTYPY M CBOMCTBA MPOCTHIX 30JI0TOCOAEpKAITUX MOJIEKYJ. C 3TOH 1EeNIbIO
ObLT MpoBemeH pacueT wuHTepMeTtaiuaoB cocraBa: AUNi, AuCo, AuFe, AuNi,
AuzFe, Au,Co.

B kauecTtBe MeToa pacuéTa MCIob30Baiicsa Meto pyHkiuonana miotnoctu (DFT)
C ¢ynkmuonanom PBE, ncesmonorenmman SBK ¢ pacumpennsim 6azucoM. Pacuérer
MIPOBOIMITUCH C IIOMOIIBIO TTporpaMMmel [Ipupona.

Ha mnepBoM 1iare mnpoBOAMIOCH TECTHPOBaHHE BBIOPAHHOTO MeToAa. bbutn
paccuMTaHbl 3HAYCHHS TIEPBHIX MOTEHIMATIOB HOHU3AIMH U CPOACTBO K DJIEKTPOHY aTOMOB
30J10Ta, HUKENs, JKene3a W KoOanbTa. [lomydeHHBIE 3HAYEHUsS XOPOIIO COBIATAIOT C
9KCIIEPUMEHTAIbHBIMU JaHHBIMU, OLINOKA pacuéra He mpeBbImmaeT 3%.

Pacuér nByxaromubix Mosiekyi coctaBa AuMe (Me=Fe, Co, Ni) nokasan, 4to
HauOoJIbIllee  3HAYCHHWE OHEpruud cBs3u  Habmomaeres it AuNi, 241 5B
(sxcnepumenTanbHoe 3HaueHue — 2.53 3B). Paccunrannoe paccrosiuue Au—-Ni cocrasiser
0.25 M, Torma kak paccrosare AU-Co pasHo 0.23 HM.

B psny monexyn AuzNi, AuzFe, Au,Co HabmoaaeTCsl yMEHbIIICHHE YHEPTHH CBSI3H
Au-Me wu cokpamieHne pacCTOSIHHS MEXIy aTOMaMu 30J0Ta W MeTauia. Hawmboiee
CTaOMITBHBIM HM30MEPOM SIBJIICTCS CTPYKTYpa, B KOTOPOH HHUKEIh CBSI3aH C JBYMS
aToOMaMH 30JI0Ta.

[TpoBenénubie B paboTe UCCIIEOBAHUS MMOKA3aIH, YTO U3 METAJJIOB TPHAJBI Kele3a
Hanbosiee ycToiumBbl HMHTepMeTauHasl coctaBa AUNI, AuUzNi, KOTOpbI€ MOBBIIIAIOT

AKTUBHOCTH KaTaJIM3aTOPOB HA OCHOBE HAHOYACTHII 30JI0TA.
1. Cmupnos B. B., Jlanun C. H., BacuibkoB A. 0., Huxonaes C. A., MypaBbeBa I'.

I1., Tropuna JI. A., Bnacenko E. B. // U3Bectuss AH, cep. xummueckas, 2005,
Nel0, c.1.
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UCCJEIOBAHUE DJEKTPOXUMHUYECKHUX CBOWCTB
SMYJbCHOHHOM BOJbl B ABUAIITMOHHOM TOILIUBE

"Benosomun A., “Casuenko B.E., 1CTy)KI/IHa O.B.

YWesanosckuii UHCIUMYmM 20CY0apcmeeHHou npomusonoxcaproil cayaicovt M4C Poccuu,
2Hsanosckas 20CY0apcmeenHas MmeKCMmuIbHas aKkaoemusl

OnHOI M3 OCHOBHBIX COCTaBISIONIMX OOecredyeHuss Oe30MacHOCTH IKCIUTyaTalluu
ABUALMOHHOM TEXHUKH SIBISIETCS OTCYTCTBUE IIPUMECEN BOJbI B AaBUALIMOHHOM TOILIUBE.

Cy1uecTByeT TpH BUJa 0OBOJHEHHOCTH aBUALIMOHHOTO TOIIIMBA:

1. PactBopennas Boja (kounentpamus g0 0,01 %).

2. DMynbcuOHHas Boja. Bopa, nossnsiomascs npu BHOpalMU JIETATEIBHOTO
anmapara. E€ konnenTpanus moxet gocturats 0,1 %.

3. CBobOoxmnas Boma. CBoOonmHas Bojxa TMOSIBISETCS B PE3yJbTare IOHMKCHUS
TEMIIEPATypbl TOIUIMBA, B KOTOPOM HAaXOAWUTCA  pacTBOpeHHas Boxaa. Jusd kaxaoin
TEMIIepaTypbl CYIIECTBYET ONPEEICHHOE KOJIMYECTBO CBOOOJHOM BOJIBI.

B 0OBIYHBIX yCTIOBHSAX OOHAPYXUTh PACTBOPEHHYIO BOAY BH3YaJbHO NPAKTHUYECKU
HE BO3MOYKHO. OMYJIBCHOHHYIO BOJy TaK JK€ CIOKHO OOHapy»KuThb, IHOCKOJBKY €€
AIIEKTPOPU3NIECKUE CBOKUCTBA €IIE HE U3yUCHBI.

CB00OOIHYIO BOJY MOKHO JIETKO OOHApYUTh BU3yanbHO. CyIIECTBYIOIME METO/bI
oOHapy>keHHs] 0OBIYHO CBOZATCA K ONPEICICHHIO U3MEHEHHUIO OKPACKU MPOOBI TOIUIUBA,
IpY TIOMEIEHUH B 3Ty Ipo0y NepMaHraHaTa Kajusl.

[TpeioskeHHBIE HAaMU CIIOCOO OCHOBAaH Ha MCIIOJIB30BAaHUM Ui OIpPEIeIICHUs
KOHLIEHTPAallMM  3MYJIbCUOHHOW  BOABI B  aBHALIMOHHOM  TOIUIMBE  KBApIEBBIX
JMCCUTIATUBHBIX MpeoOpazoBaTeneil cpe3a T, OCHOBHBIM NMPEHMYIIECTBOM KOTOPBIX IO
CPaBHEHMIO C MCIIOJIb3yEMbIMH B OOJIBIIMHCTBE CYILECTBYIOUIMX NPHOOPOB KBAPILEBBIX
pezoHatopoB cpe3a AT u3MepseMoil BETMUMHOW SIBISETCS HE 4acToTa KojeOaHui, a
9KBUBAJIEHTHOE aKTUBHOE COIIPOTHUBIIEHHE. AKTUBHOE COIIPOTHUBIICHHE KAIlJIM BOJBI B aBHA-
KEpPOCHHE JIETKO OOHapykuBaeTcs, pa3paboraHHbIM panee npubopom MCB 90. Ilpu
OOHapy’>K€HUH SMYJBbCHOHHOM BOJbl TaK € MOIyT OBbITh HCIOJb30BAHBI KBaplLEBbIE
JMICCUTIATUBHBIE MpeoOpa30BaTeNin, OJHAKO, OTCYTCTBUE 3HAHUI 00 3IEKTPOPU3NUECKUX
CBOWCTBaX AMYJIbCHOHHOM BOJBI HE O3BOJISIET ATOTO BBHIIOIHUTS.

Jis uccnenoBaHus AMEKTPO(YU3NYECKHX CBOWCTB 3MYJIbCHOHHOW BOJBI HaMHU OBLI
Co3/laH eMKOCTHOM natduk. C HCMNOJIB30BaHMEM EMKOCTHOIO JaTydKka M KBapLEBOIO
JMCCUTIATUBHOTO TpeoOpa3oBaTelisi MCCIE0OBaHA 3aBUCUMOCTh W3MEHEHHS AaKTHBHOTO

COIIPOTUBJICHHA OT KOHICHTpAUH BM}’J'II)CI/IOHHOI\/'I BOAbI B TOIIJIMBE.
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CUCTEMATHUYECKOE M3YYEHUE CTPOEHHSA MOJIEKY.I
X, COUM XYCO (X, Y=H,F,Cl) B Sy, S T; QJEKTPOHHbIX
COCTOSIHUAX
Bbokapesr C.U., lonros E.K., 'ogyHos 1. A.

MTI'Y um .M.B. Jlomonocosa, Xumuueckuii ghakyromem

Llenpto maHHON paboOTBI OBLT TOMCK HAAESKHBIX METOAUK TEOPETUYECKOTO
UCCJIECOBAaHUS CTPOEHHS MOJEKYJ KapOOHHJIBHBIX COCIMHEHUH B BO30YKIECHHBIX
ANIEKTPOHHBIX COCTOSHMSX. {51 3TOro ObUIO M3y4YeHO CTpoeHue (hopManbaeruia U ero
raJOreHIPOU3BOIHBIX B OCHOBHOM (Sg) M MEpBBIX BO30YKICHHBIX CHHIJICTHOM (Si) M
TpumieTHOM (T1) SJIEKTPOHHBIX COCTOSHHSAX KaK IMPOCTEHIINX IPEACTaBUTENEH 3TOro
KJacca MpH MOMOUIM PA3IHYHBIX HEOMIHPHYECKHX METOIOB, HCCIIETIOBaHA HAJEKHOCTD
ATUX METOJIOB a TAK)KE JOMOJIHEHbBI HMEIOIINECS SKCIIEPUMEHTANIbHBIC TaHHbBIC.

HanexHble pe3yibTaThl TOJKEH aBaTh METOJ, OCTATOYHO IOJIHO YYHTHIBAIOIIUI
JJIEKTPOHHYIO KOPPEIALHUIO, B COYETAaHUN C HACHIIEHHBIM 0a3ucHBIM HabopoM. [loaTomy
Ha TIEPBOM 3Talle HCCIEIOBAIOCh HACBHIIICHHE MOIyYaeMbIX OIEHOK meroma MP2 mpu
yBENIMYEHUH 4YHciaa Oa3ucHbIX (yHKOuWd. J{ng 3Toro ObUIM HCHOJIB30BAHBI  PSIBI
CHCTEeMaTHUYECKHX KOPPEJSIIIMOHHO-COTIacOBaHHbIX OazucHbix HabopoB CC-PVNZ (N = D,
T, Q, 5) u aug-cc-pVNZ (N = D, T, Q). Haiineno, uro 6asuc CC-pVTZ sBasieTCs BIIOJHE
HACBHIIICHHBIM JJISI BCEX MOJICKYJ, HE COJCpKalluX aTOMBl XJIOpa, W TMPEACTABISET
pa3yMHBI KOMIIPOMHCC MEXKIy TOYHOCTBIO M BpeMeHeM pacuera. CienoBaTeibHO, €ro
nenecoodpasHo  WCHOJB30BAaTh Ui PAcuyeToB  PECYPCOEMKHMH  METOJaMH
BBICOKOTO YPOBHSI.

Jlanee OBUIO CHUCTEMATHYECKH HM3YYEHO CTPOCHHE NaHHBIX COCJMHEHHH OTHO- U
MHOTOKOH(HTrypaunoHHbiME MeTonamu Bbicokoro ypoBusi (CASSCF, MR-MP2, MR-
CISD, MR-AQCC B Sp, S; u Ty, CCSD(T) B Sp u T; u EOM-CCSD B S; cOCTOSIHUSX),
JIOCTaTOYHO IOJHO YYUTHIBAIOUIMMHU 3JIEKTPOHHYIO Koppessinuio. Ha ocHoBe cpaBHEHHS
HOJYYEHHBIX JaHHBIX MEXKAY COOOH M C IKCIIEPUMEHTOM IPEUIOKEHA HEPapXHsi METOIOB
[0 CTENEHH TOYHOCTU IOJIy4aeMbIX Pe3yJibTaToB. B YacTHOCTM HaiifieHO, YTO METOJIBI
CCSD(T), MR-AQCC u EOM-CCSD B coueranuu ¢ 0Oasucom CC-pVTZ sBistoTCs
JIOCTaTOYHO HAJCKHBIMH. YKa3aHHbIE METOJABI OBUIM HCIOJB30BAHBI JUIS JOTOTHEHHS

HEIOCTAOMICH YKCIIEpUMEHTAIbHON H(popMaluu o ctpoenun mojekyn HFCO u HCICO B

T4, a F,CO, CI,CO u FCICO B S; u T; cocTosiHUSX.
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HJIASMOXUMHUYECKOE BOCCTAHOBJIEHHUE OKCHU/JIOB YIJIEPOJA U3
JIBIMOBBIX I'A30B B YCJIOBUSIX YHUITOJISIPHON MOHU3AIIMA
bopucenko A.B., I'azanueB A.M., I'puminn A.B., HoBuk /1., PacckazoBa T.
HUncmumym opeanuueckozo cunmesa u yenexumuu PK, Kapaecanoa, Pecnybnuka
Kazaxcman

Hamu paspaborana ©  HCIOBITaHA  TEXHOJOTHS — IUIa3MEHHOW  00paboTKH
NPOMBIIIJICHHBIX JIBIMOBBIX Ta30B, TO3BOJIAIONAS C BBICOKOH 3¢ deKTuBHOCTHIO
OCYIIECTBUTh ra3o(asHple mporecchl BoccTraHoBicHHs okcuaoB yriepoga (I, 1V) ¢
HOJTyYeHHEM HaHOpa3MEpHBIX uacTul] yriepona (dysuiepeHoB, caxu). OCOOEHHOCTHIO
9TOW TEXHOJIOTHH 3aKIIF0YaeTCsl B TOM, MOABEpraeMblii 00pabOTKe ra3 mojaeTcsi B 00JIacTh
MEXY KaTOJIOM, SIBJISIFOIIMMCS MCTOUHUKOM YHHITOJIIPHON MOHH3AIMUA U aHOAOM (TTOTOK
Bonbl). Karon mpesacrtaBnsier coOOW MOBEPXHOCTh, YHHU3AHHYHO WIVIAMH C paJdyCOM
KPUBH3HBI OCTPHSI OKOJIO HECKOJIBKUX MHKPOH. B OKPECTHOCTH OCTpHS WIJIBI CO3AIOTCS
YCIIOBHSI KHOHHOTO HACOCa», MPUBOJIAIINE K HHTEHCUBHOMY MacCOOOMEHY Ta30BOW CPEJIbI
yepe3 «IpUOCTPUHHYIO» 001acTh. [Ipu 3TOM CcO3HArOTCS YCIOBHS ISl MHTEHCHUBHOMN
ABTOAJIEKTPOHHOW AMHCCHU DIIEKTPOHOB C OCTPHSI MIJT B BO3yX. Takum oOpa3om, B 3a30pe
MEKIY KaToaoM (MHXKEKTOPOM) U aHOAO0M (ITOBEPXHOCTBHIO BOJIBI) CO3AE€TCSA YHHUIIOISIPHO
WOHU3UPOBaHHAs 001aCTh, HAXOAIIASACS B CHIBHOM 3JICKTPUYECKOM II0JIC.

Puc. ®usnueckrie mporeccr B 00J1acTi OCTpHsl UTIbl, E—
ANEKTPUUYECKOE TI0NIe, 03, 0,—TOTOK Tas3a, a—paamyc
KPHUBHU3HBI OCTPHS WIJIbI, hj—pa3mep ob6macTu BTOpHYHOI
SMUCCHH

B xome  wuccinenoBaHMil  HaAWIIEHO
coyeraHue (u3NYecKux (HaKTOPOB — CHIIbHAS YHUTOJSIPHO OTPUIATEIbHAsT MOHU3AIMS,
CHIIBHOE DJIEKTPHYECKOE 11071¢ (BHICOKAs HANPSKCHHOCTD JIEKTpHIeckoro mous (ot 5 102
mo 10" BlcMm), BbICOKast OTpHLATENbHAS YHHIONSPHAS HOHH3ALHS). B 30HE TEMHOro
AIEKTPUUECKOTO paszpsiaa npoucxoauT BocctaHoBieHne CO; u CO 10 3yeMEHTapHOTo
yriaepoja ¥ OCHOBHBIM KOHEYHBIM MPOIYKTOM siBiisteTcst TBepablil yriaepon Cn (Ceo, C7o (0
10%) u B OOJBIIMX KOJTHYECTBAX aMOP(HBIH YIIIEpPOI B BUIC CaXH.

TeXHOJIOTHsI MOKET IPUMEHSTHCS KaK OYMCTUTENh TeXHOJIornueckux ra3os (ot CO;
— "e meree 90%, ot CO u SO, — 10 95-98%, ot mucnepcHbix yactuil — 10 99%) mnepen
copocom mx B atMocdepy, OHA MO3BOJISIET CKUTATH JTF000E TOIUIHBO (M OTXOJbI) CBOISA K
HYJIIO BPEIHYIO IMUCCHIO.

PaccMoTpeHbl  BO3MOXHBIE MEXaHH3Mbl O0pa30BaHUS  KJIACTEPOB  YIJIEpoja.
PaccunTtanpl MOTEHIMAIBl MOHHM3AIMH, CPOJACTBO K JJICKTPOHY IS Psiia yrIePOTHBIX
kiaactepoB pasnudHoil cTpykTypbl (Ca, C4, Cio, Ceo u ap.). TeopeTndecku MOKa3zaHO
CYIIECTBEHHOE BJIMSIHAE KOHIICHTPAIIMHM 3JICKTPOHOB, 3apsAl0B KIACTEPOB W TapaMeTpPOB
IUIa3MbI Ha CKOPOCTh 00pa3zoBanus (yJJICPESHOB B YIIIEPOACOACPIKAIIICH TIa3Me.

W3noxeHHass TEXHOJOTHS M BCE  KOHCTPYKIIMM  YCTAHOBOK  3allMIICHBI
MeKyHapoaHbIMH (2), eBpasuiickumu (6) u kazaxcraHcKkumHu (6) maTeHTamH.
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MOJEJIUPOBAHUE JJIEKTPOHHBIX CHHEKTPOB XPOMO®OPA
3EJIEHOTO ®JYOPECIHEHTHOI'O BEJIKA B T'A30BOM ®A3E
Bbpasas K.b., bouenkosa A.B., I'panoBckuii A.A, Hemyxun A.B.

MI'Y um .M.B. Jlomonocosa

B mocnennee Bpemst OonbIION HMHTEpec MPOSIBISETCS K HCCIEJOBAHHMIO (DU3UKO-
XMUMHYECKUX U CIIEKTPAIbHBIX CBOMCTB 3eneHoro ¢uryopeciientHoro oeika (GFP) B cBsi3u
C €ro HCIOJIb30BAaHUEM B KauecTBE OHOJIIOIMYECKOro KpacuTens in Vivo. Onrtuyeckue
coiictBa GFP  oOycnoBnensl  xpomModopHOi  rpymmoif, 00pa3oBaHHON  Tpems
AMUHOKHCIIOTHBIMM ~ OcTaTKaMu ©Oenka. OaHOM M3 BaXHBIX NpoOOJIEM  SBISETCS
HCCIIEJOBAaHUE BIHMSHUS OEIKOBOTO OKPY)KEHHMS HA ONTHYECKHE CBOWCTBa Xpomodopa
GFP. Opnako pnsa wu3yueHuss NOJOOHBIX A(PQPEKTOB B KauecTBE PENEpPHOH TOUKU
HEOOXOIMMBI JIaHHBIE O CTPYKType M CHEKTpax Ui MOJEIbHBIX XpoMO(pOpOoB B
razoBou (ase.

B nanHo#i paboTe mpeyioxKeHa METOIMKa pacyeTa SHEPTUH BEPTUKAIBHOTO Sp - Sp
nepexoja /Uil TaKUX CPAaBHHUTEIHHO OOJIBIINX MOJIEKYJI, KaK OHMOJIOTHYECKHE XPOMO(OpHI
Ha TMpHMepe aHWOHHOM, KaTHOHHON W HeWTpanbHoU (opMm Monekyinsl 1,2-mumerui-4-(n-
rUApPOKCHOeH3WIMAeH ) uMuaa3oaua-5-ona (I'BJIH), momensHoro xpomodopa GFP, B
M30JIMPOBAHHOM COCTOSHMU. PaBHOBeCHash reomerpuyeckas KOH(HUTypamush MOJCIbHBIX
XpoMO(OpOB B OCHOBHOM 3JIEKTPOHHOM COCTOSHMM ObIIa MOJy4€Ha METOJIOM TEOPUH
¢yukuuonana mwiotnoctu (PBEO/cc-pvdz). Pacuer snepruii Sp - S mepexoja mpoBOIUIICS
METOZIOM MHOTOKOH(UTYpPAIIMOHHON KBAa3UBBIPOXKIECHHON TEOPHH BO3MYIICHHUS BTOPOTO
HOpSJKa C HCIOJB30BAHUEM TEXHUKH TIOCTpoeHUs 3(P(eKkTHBHOrO ramMuiIbTOHHAHA
6outbIoi pasmepHocTH. [Tonyuennsie metogom MCQDPT2/sa-CASSCF(16/14)/PBEO/cc-
pvdz sHeprum Bo30yxaeHus 404um ans katuoHHOM (opmbl 1 490HM JUIS aHMOHHOU
(GOpMBI  XOpOIIO COTJIACYIOTCSA C OKCIEPUMEHTAIFHBIMU JIaHHBIMH  JUISL  TAaHHBIX
xpomodopoB B ra3zoBoii (ase [1]. [TomydenHast AuHa BOJHBI, COOTBETCTBYIOIAS SHEPTHH

So-S1 mepexona, ans HeirpanbHoi popmel ['BIU coctaBuna 440HMm.

1. Andersen L.H., Lapierre A., Nielsen S.B., Nielsen I.B., Pedersen S.U., Pedersen
U.V., Tomita S.// Eur. Phys J. D 2002 20, 567-600
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AHAJIU3 MMOBEPXHOCTHU Al;O3-COAEPKAILINX KATAJU3ATOPOB
TP COBMECTHOM AJICOPBIIMM AHTPAXWHOHA
N OKUJA YIJIEPOJA(II)
Byposa M.B., ®uonos A.B., Jlynun B.B.
MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

Jns wu3ydeHus DSIEKTPOHO-AKIENTOPHBIX IEHTPOB IMOBEPXHOCTH Te€TEPOTECHHBIX
KaTajau3aTOpOB  ILIUPOKO TMPUMEHSIOTCA  MOJIEKYJIBI-30H/BI, COCTOSIHUE KOTOPBIX
koHTpoaupyercss wmeromamu  WK-cnektpockonuu (CO) wmmm  DIP-cnekrpockonuu
(anTpaxunoH). llenbio HacTosIIEH paOOTHI SIBISUIOCH TPUMEHEHHUE KOMIUIEKCHOTO MOIX0/1a
C OJTHOBPEMEHHBIM HCIIOJIb30BaHHEM 000MX METOJIOB U 0O0MX 30H/I0B.

B UK-cnektpe TUIPOKCUIBHBIX TPYMI TMOCHE aAcopOlMU aHTpaXMHOHA Ha
noBepxHocTd ucxoanoro y-Al,O3 Habmromaercsi 3HauuTenbHOe Bo3myineHne OH-rpymm,
ocobenHo gacror 3788 u 3800 cm™. OGe monock MOryT 6bITh oTHeceHsl OH-rpyrmam
CBSI3aHHBIM C TeTpasapuueckuM noHoM AIPY. [Ipi 5TOM JIBIOMCOBCKHE KHCIOTHBIC LEHTPbI
(JIKL]) npexcraBustor coboif  TpexkoopauHupoBanueii mon AP, Tonyuenusie
pe3yNbTaThl CBUIETENBCTBYIOT O B3auMojelcTBUU aHTpaxuHoHa u CO ¢ OOHUMH U TeMU
xe JIKII, TpeXxxoopIMHUPOBAHHBIMH KOOpPIUHAIMOHHO-HeHachimeHHbIMU (KH) monamu
AI**. TIpn stom OH-rpymmsl, nmetomue .. 3788 u 3800 cm™, pacmomaraiorcs: BOIM3H
JIKI] u Moryr ObITh OTHeceHHI K TepMuHambHbIM rpymmam AL'V-OH. Amnamormanbie
nannbie Obltu mosydensl u it LiAlsOg. B ciyuae a-LIAIO; xonmentparus JIKI] mo
nanabiM K-criekTpockoruu ancopoupoBanHoro CO, okaszanach CYIIECTBEHHO MEHBIIIE,
gyem i LiAlsOg. CymectBenno, uro konieHtpaius JIKI] Ha MOBEpXHOCTH alfOMHHATOB
JUTHST KOPPEIUPYET C HATUYUEeM B MX CTPYKTYpe TEeTpPadApUYeCKH-KOOPIUHUPOBAHHBIX
WOHOB aIIOMUHHS. JTO COOTBETCBYeT yTBepxaenuto, uro JIKL] mpexacraBmsror coboii
TpexKkoopauHIpoBaHHbIe HoHbI Al*Y, oGpasyrommecs npy yaaneHnn TepMuHANEHEIX OH-
TPy OT TETPadIPUIECKU-KOOPIUHUPOBAHHBIX HOHOB A%,

Takum oOpa3oM, NTpPUMEHEHHWE KOMIUIEKCHOTO TOJXOAa, C OIHOW CTOPOHBI,
MO3BOJIMJIO PEaTu30BaTh IMPEUMYIIECTBA BBHIOPAHHBIX METOJOB, 4, C JIPYTOil CTOpPOHBI,
JOCTUYb OONBIIEro MOHUMAHUS CTPYKTYPhl MapaMarHUTHBIX KOMILIEKCOB aHTPaxMHOHA C
KH nonamu antoMuHus.

Pabora BbIMONIHEHA MPHU CONEHCTBUU MPOTPAMMBI MOAACPKKH BEAYIIMX HAYYHBIX

ko1 P® (mpoext HIII Ne 1275.2003.3).

122



CHUHTE3 U YCTOMYUBOCTHh HAHOIUCIEPCUIN CEPEBPA
Berepa A.B.
Mockosckuii 2ocyoapcmeentblii yHusepcumen mexHoi02ull U ynpasieHus

[Tonyuyenne CTaOWIBHBIX KOHIIEHTPUPOBAHHBIX BOJHBIX JAHCIEpCcHi Ha 0Oasze
HAHOYACTHI] cepedpa sBiIseTcss HeOOXOAUMOMN CTaueil MpU CO3IaHUU HAHOCTPYKTYPHBIX
MaTepUajIoB UCHOIb3YIOMIMXCS MUKPOAIIEKTPOHUKE, SIEKTPOXUMUH, TIPU CUHTE3€ ONTHUKO-
ANEKTPOHHBIX CEHCOPOB, MUTMEHTOB JIp. B cBsi3u ¢ OaKkTepUIMIHBIMH CBOMCTBAMHU HOHOB
cepebpa €ro HaHOAMCIEPCUU MOTYT CIIY’)KUTh OCHOBOH JUIS CO3/1aHUSI HOBBIX KIJIACCOB
OaKTepULUIHBIX PENapaToB, pa3IMYHOIO POJa JEKAPCTBEHHbBIX BELLIECTB.

['maBHBIM BOIIPOCOM OCTAa€TCSI BO3MOXHOCTH MOJYUEHUS JAMCIIEPCHONW CHUCTEMBI C
TpeOyemMoll yCTOWYMBOCTBIO BO BPEMEHH U K JEHCTBUIO BHEIIHUX (PakTOpoB. B cBsi3u ¢
3THUM IIeTIbI0 TaHHOW paboTHI SBISIIOCH U3YUYCHUE BIUSHUS YCIOBHM CHHTE3a HAHOYACTHII
cepeOpa (myTeM BOCCTAaHOBIIGHHMsI HHUTpara cepeOpa OOpPrumpujoM HaTpus) Ha
YCTOMYMBOCTh HaHOAMCIIEpCcHil cepebpa (BBIOOP 3HAUEHHWH KOHIICHTpAIMi PEarcHTOB).
Takxe ompeneneHa NOTEHUUANTbHAS CTAOMIM3UPYIOUIAs CHOCOOHOCTh IKENAaTUHBI B
UCCIeyeMbIX — cucreMax. Jlms  XapakTepUCTUKUW ~ CBOWCTB  CHHTE3MPOBAHHBIX
HAHOJAMCIIEPCHBIX CHUCTEM cepedpa HMCIOJB30BAINCH CIEAYIONINE METOAbI UCCIICTOBAHMS:
NPOCBEYMBAIOIAS  JJICKTPOHHAs ~ MHKPOCKOMHUS  (pacmpesieieHHe HAaHOYacTHI[ 10
pasMepam), aTOMHO-aOCOpOLMOHHAs CHEKTPOCKOMUsS (KOHIIEHTpAlus HOHOB cepebpa),
U3MEpPEHUE OJIEKTPOKMHETHYECKOrO IOTEHIMana | crekrpodoroMeTpust  (OLEHKa
(aKTOPOB yCTOWYMBOCTHU TUCTICPCHUH).

[Tonyuena auarpamMma COCTOSIHHS HaHOIUCIEpPCHH cepebpa (auametp uactui 6-50
HM), CTaOWJIM3MPOBAHHAS >KEIATHHOW: yKa3aHbl YCJIOBHUS CHHTE3a BBICOKOYCTOWYHMBOU
cucrembl (Oosee 24 mecsne) oonacte KoHuenrpanuii (T=293K, pH=7,0) crabunuzatopa
(0,15-0,50 %) u Ag* (1-10"-3,2:10 M). JlaHHBIe CHCTEMBI XapaKTEPU3YIOTCS XOpOIIEit
BOCIPOM3BOAMMOCTBIO paclpeesieHus HaHoyacTull Mo pasmepam. [lokazaHo, uro
HEYCTONYHMBOCTh HCCIIElyeMbIX CHCTEM BbI3BaHA OKHCICHHEM-PAaCTBOPEHHEM MeTallia C
NOCEAYyIOmEe peKkpucTau3anued u koarymauuedl dactun. OmnpeneneHsl (hakTopsl
YCTOMUMBOCTM  TUCIIEPCHNA:  DJEKTPOCTATHUECKOE  OTTAIKWBAaHHE U  CTPYKTYpHO-
MexaHW4YecKuid Oapbep 1o PeOunmepy B aACOpPOIMOHHBIX CJIOSIX JKEJIATUHBI Ha

MMOBEPXHOCTHU HAHOYACTHUI] cepe6pa.
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MOJIEKYJIAPHO-IMHAMAWYECKOE MOJEJIMPOBAHUE
CBEPXKPUTUYECKOM BO/JIbI
1Begb 0O.B., 2 Autunosa M.JI.
Y Hsanosckuii 20cyoapcmeenmbiil XuMUKO-mexHoN02uNecKuil yHusepcumen,
2HHcmumym xumuu pacmeopos PAH, Heanoeo

HccnenoBanre BOABI B CBEPXKPUTHYECKOM COCTOSHUM B TOCIEAHHUE TOAbI
npeicTaBisier Bc€ Oosblliee 3HAuUE€HHE MPU  M3YYEHHH OCOOEHHOCTEH MpHUpOJIbI
BOJIOPOJIHBIX CBSI3€H IMPHM BBICOKHMX IMapaMeTpax cocTosHUs. Ilpu oleHKe TOMOJOrHH H
JMHAMAYECKOTO M3MEHEHHUSI CETKH BOJOPOIHBIX CBS3EH, OYEBHIHO, YTO KOMITBIOTEPHOE
MOJICJIMPOBAHNE UMEET NMPEUMYILIECTBO MO0 CPAaBHEHUIO C SKCIIEPUMEHTOM B BO3MOXHOCTH
NOJY4YeHHUs M aHaju3a MIPOCTPAHCTBEHHOIO U SHEPreTUYECKOro IOJIOKEHHS KaxuIoH
UH/IMBUAYAIBHOM MOJIEKYJIBI MM MHOTOMOJIEKYJISIPHBIX KOH(UTYpaluii B CUCTEME.

B paGote ObuT TPOBEACHO MOJIEKYJISIPHO-TMHAMHYECKOE UCCIIETOBAaHUE BOJIBI BJIOTh
n3o0ap 50, 80 w 100MIla B nmamazone temneparyp 500-973K. MonenupoBanue
npoBoauiioch B NV T-ancambiie st cuctemsbl, coaepxkaiieid 216 mMonekyn B Kyouueckoit
s4Yeiike ¢ TMEepPHUOAMYECKMMU TPAHUYHBIMH YCIOBHUSMHU C HCIOJIB30BAaHUEM TEpMOCTaTa
bepenncena. Bpemst BbIBOJa CHUCTEMBI Ha paBHOBECHE W BpeMsl MOJCITUPOBAHHS
coctasisio 200-400rmc.

Jis  MozenupoBaHUS UCHOJIb30BAH JKECTKUH 4YEThIPEXTOYEUHBIH IMOTEHIHAT
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS, YUYHUTBHIBAIOIIMI BKJIAJ HEDJIEKTPOCTATHUECKUX
B3aUMO/ICHCTBUI B 00pa30BaHUE BOJOPOMHOMW CBsi3u [1], pemapamMeTpH3MpOBaHHBINA MPU
50, 80, 100MIla u Temneparyp 573, 673, 773K.

PaccunTtanbl (QyHKIMM paguagbHOrO pacrlpeieseHus, 3HauyeHHs BHYTpPEHHEH
3Hepruu, koddpduimenta camoauddys3uu, TONOJOTHYECKHUE W JWHAMHUYECKHE CBOICTBa

CCTKHU BOAOPOIHBIX CBsI3eH BO/JBI.

1. bopoBkoB A.B., AnutunoBa M.JI., ITlerpenko B.E., Keccnep IO.M., XKypnan
CTpyKTypHO#t xumun, T.45, Ned, 678, (2004).
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TEPMOJUHAMMWYECKHE CBOMCTBA MAHTAHUTOB ND, DY, HO
N PACYET ®A30BbIX JUATPAMM CUCTEM R-MN-O (R=ND, DY, HO)
Bepsesa E.C.

MI'Y um .M.B. Jlomonocosa

Lens HacToOsimield pabOTBI — OMNpEACICHHE TEPMOJMHAMHYECKUX CBOWCTB
MaHTaHUTOB HEOAWMa, AUCIPO3us, roiabmus U pacuer P(O;)-x-mmarpamm (T = const)
cucrem Nd-Mn-O, Dy-Mn-0 u Ho-Mn-O.

OKCIEpUMEHTAIbHBIE HCCIIEIOBAHUS MPOBOJAMIUCH C HCIOJB30BAHUEM METOJa
anektpoaBrKyux cui (3J1C) ¢ Gprop- ¥ KUCIOPOA-HOHHBIM SIIEKTPOTUTAMH.

Ilo  pe3ynbraram WU3MEPEHUN TEMIIEpAaTypHBIX  3aBUCUMOCTEN 9C

ANEKTPOXUMUYECKUX STUCCK:

(-)O2, Pt| R203, ROF |CaF,| RMnO3;, RMn,0s, ROF | Pt, 02(+)

paccunTansl s3Heprun ['n66ca peakiun (1) s R = Dy, Ho

R203 + 2RMn,05 = 4RMnO3 + 0.50,, (1)

Ilo  pesynbraram U3MEPEHUN TEMIIEpAaTypHBIX  3aBUCUMOCTEH S1C
INEKTPOXUMUYECKUX STUCEK:

(-)Oz, Pt| Oz(Bo3ayx) | ZrOz (Y20s)| RMnOs, RMn20s, Mnz04 | Pt, O, (+)

paccuntansl 3Heprun ['no6ca peaxium (2) 1t R = Nd, Dy

RMn;0s = RMnO3 + 1/3 Mn3O4 + 1/3 Oy, (2)

TepmoanHamuveckue GyHKIUU peakiunu (3)

NdMnO3; = 1/2Nd,O3 + MnO + 1/4 O,. (3)

paccUMTaHBI [0 UMEIOIIUMCS JTUTEPATYPHBIM JaHHBIM.

[To pe3ynpraTam COBMECTHOW OOpaOOTKM [aHHBIX, IMOJYYCHHBIX B HACTOSIICH
pabore u OMyOJMKOBAaHHBIX B JIMTEPAType, PEKOMEHIOBAaHBI CJEIYIOIINE 3HAYCHUS
CTaHIAPTHBIX TEPMOAMHAMHUYECKUX (YHKIUKA OOpa30BaHUsS MAHTaHUTOB HEOJMMA,
JUCTPO3US U TOJIBMHUSI U3 MPOCTHIX AJIIEMEHTOB!

AfG° (NdMnOs) = -(1798,9 + 10.5) + (319,1 +7,9) -10°T (x/Ix/monb)

AfG°(NdMn,0s) = -(2506,8 + 23,6) + (507,2 +17,9) -10°T (xJx/Moi1b)

AfG°(DyMnO;) = -(1342,9 + 4,3) + (141,6 + 3,1) -10°T (k/[x/Mob)

AfG°(DyMn,0s) = -(1910,245,6) + (233,8 + 5,6)-10°T (k/[/Mo1b)

AG°(HoMnO3)(1) = (174,7+4,1)-(153,1%3,3)-10°°T (x/Ix/mous)

Ha cnenyromem atane ObUTM paccuuTaHbl 00JIACTH yCTOMYMBOCTH (a3 B CHUCTEMAX
Nd-Mn-O, Dy-Mn-O npu pa3nuuHbIX TemIeparypax M MNaplUUaibHBIX TaBICHUSIX

KucJjopoaa.

125



KOH®OPMAIIMOHHBIA COCTAB M DHTPOIIUSI CMEIIEHUA
ITUJIBAMEIIEHHBIX UHIAHA

Bumnesckag E.E., Konosanos B.B.

Camapckuii 20cy0apcmeeH bl MeXHUYeCKUll YHusepcumem

[IponsBoaHBIC MHAAHA SBISAIOTCS LEHHBIM TEXHUYECKUM CBHIPHEM JUISl IPOM3BOJCTBA
AQHTU/ICTOHATOPOB, MHCEKTUIMIOB, I'epOUIMIOB, MOHOOOMEHHBIX CMOJ, CBETOMPOYHBIX
KpacuTejed W TepMOCTaOMIM3aTOPOB Ul MOJMMEPHBIX MAaTepHajOB U MHOTHX IPYTUX
TEXHHYECKH  BAXHBIX  MpOAyKTOB. Ilomck  onTUManbHBIX  yCIOBHM  CHHTe3a
QIKWI3aMEIICHHBIX HWHJAHA, C 3aJaHHbIM CTPOCHHEM MOJICKYJIbl, MpPEANoJiaract
BBINIOJITHEHUE TEPMOJMHAMHUYECKOTO aHallM3a MpPOTEKAIOIIMX IPEBpAlCHUH, HO B
HACTOSAIIMHA  MOMEHT 0a3a TEePMOJMHAMHUYECKMX CBOMCTB  OTHX  COCJMHEHHI
OTPAaHMYMBACTCS €r0 METWIITPOM3BOAHBIMU. JlaHHOE HCCIIeIOBaHME MPOJOIDKACT IIHKII
paboT HAampaBICHHBIX HA OKCIEPHUMEHTAIBHOE W3YYCHHE U COBCPIICHCTBOBAHHUC
pacyeTHbIX METOJIOB NPOTHO3UPOBAHUS XUMHUYECKOTO paBHOBECHS
OpPraHMYECKUX COCANHEHUH.

KondopmannonHslii aHann3 MOHO- M TW3aMEUICHHBIX STHIMHIAHOB, BBITOIHSIIN C
nomomipto  ab initio pacueroB (RHF/3-21G* - mnocrpoenne Oapbepa BpalleHHs
3amectutenst B moiekyne, RHF/6-31G** - onpenenenue onTHMalbHOH T€OMETPUH H
OTHOCHTENBHOU 3HEpruu KoH(opMepoB. B Tabnmie mpencTaBieHbl KOHPOPMAIMOHHBIN
COCTaB, OTHOCHTEIIbHBIC SHEPTUH U SHTPOIHS CMEIIeHUs! KOH(GOopMepoB (IpH pa3IHIHBIX
TemrepaTypax). JKupHbeiM mpudTOM BbIIEICHBI SHEPTUU KOHPOPMEPOB, /Ui KOTOPBIX HE

CYHCCTBYCT OITUYCCKUX U30MCPOB.

OHTpONHS ~ CMCIICHHS
KonuuectBo
OTHOCHTEbHAS ~ JHEPrus, | KOHPOPMEPOB,
CoenuHenue koH(popmep
kJIx/MoIb Jx/mons*K
OB
283K | 500K | 753K
A->TUnUHIAH 3 0.00; 3.91; 0.13 1.74 8.53 8.84
S-sTmimHaH 2 0.00; 0.07 5.76 5.76 5.76
4 5-nudyTiHIaH 5 0.00; 6.01; 4.17; 5.57; 0.44 | 9.80 11.92 | 12.70
4,6- > TIIIMHAAH 4 0.00; 4.14; 0.1; 4.23; 9.23 10.61 | 11.09
4, 7- A TWINHIAH 3 0.00; 0.14; 3.64 7.15 7.83 8.16
5,6- 1y THIINHIAH 5 0.00; 3.98; 5.48; 3.95; 5.45; | 8.08 11.23 | 12.19

[IpencraBieHHbIe B Ta0NHIIEe TaHHBIE HEOOXOAUMEI B pacdyeTax TePMOJAUMHAMUYCCKUX
GYHKIMI HW3ydyaeMbIX COEIMHEHWH, a TakKe KOHCTAaHT PaBHOBECHs peakluid ¢ Hux
yuactueM. [lomydeHHble pacyeTHble KOHCTaHTBI paBHOBecHs OyAyT COIOCTAaBJIEHBI C

SKCIICPUMCHTAJIbHO ONMPEACIICHHBIMU, pa60Ta Hala KOTOPBIMHA BCIACTCA.
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3AKOHOMEPHOCTHU B UBMEHEHUAX ITAPAMETPOB
B3AUMOJJENCTBUSI B KBASUBMHAPHBIX CUCTEMAX A“B°
BonsixoB A.A.
MI'Y um. M. B. Jlomonocosa, @axynibmem HAYK 0 Mamepuaniax

da3oBble AMarpaMMbl  MPEACTABISAIOT  co00i  (yHIaMeHTaabHyH  (HU3HKO-
XUMHYECKYI0 HMH(QOpPMAIMIO W HAXOJAT IIMPOKOE TMPAKTUYECKOEe TMPUMEHEHUE, B
YaCTHOCTH, HEOOXOIMMBI ISl BHIPAILIMBAHUSI KPUCTAIIOB C 3aJaHHBIMU CBOMcTBaMHu. J{iist
aHaJn3a, COMOCTABIICHUS U KCHEPTHOW OLEHKU PA3IUYHBIX T'PYII HKCIEPUMEHTATbHBIX
JAHHBIX TIPUMEHSETCS TEepMOAMHAMUYECKOe MojenupoBanue. OAHAKO B HEKOTOPHIX
CIIy4asiX JAAHHBIX JJIi KOPPEKTHOTO MOJAEIUPOBAaHUS HEJOCTaTOYHO. B 3Tom ciywae st
npenckasanusi ($a3zoBbIX JgUarpaMM MOTYT OBITh HCHOJb30BaHBl 3aKOHOMEPHOCTH,
YCTaHOBJICHHBIE JUISI PsAJia AaHAJIOTUYHBIX CUCTEM.

B mHacrosimeit pabore mapaMeTpbl B3aMMOJEHCTBHS HCCIEIOBAaHHBIX paHee C
MPUMCHECHHUEM YeTBhIPEXITapaMeTPUICCKOW MoJienn KBa3uOMHApHBIX cucteM GeTe-SnTe,
GeTe-PbTe, SnTe-PbTe, PbS-PbSe, PbS-PbTe, PbSe-PbTe Obuii mpoaHanu3upoBaHbl ¢
ucrnosb3oBaHueM koopauHaT bioxa-CuMoHca, XapakTepU3YIOIIMX BKIaA Pa3THUUYHbBIX
TUIIOB XHMHYECKOH CBsI3UM (MOHHOM, KOBAJCHTHOH, MeTaumyeckoi). Haiimeno, uro
3aBUCUMOCTh TIPOMHTETPUPOBAHHOM IO COCTaBy HW30BITOUHOM »SHepruu [ubbca oOT
paccTosiHUSL MEXAy KOMIIOHEHTaMHU CHUCTeMbl B KoopauHatax broxa-CumoHca sBisercs
nuHelHoH. [TonydenHast 3aBHCUMOCTh IPUMEHEHA K KBa3UOMHAPHBIM cucteMaM SNS-SnSe,
SnS-SnTe, SnSe-SnTe, SnS-PbS, SnSe-PbSe. bBeuin  momo0paHbl  mapaMeTpsl
B3aMMOJEMCTBYSI, a TaK)KE€ BUPTYallbHbIE MapaMeTpbl (a30BbIX MEPEX0/I0B, MO3BOJIUBIINE
XOpOIIO OMHCAaTh WMEIOIIUECS B JUTEpaType IKCHEPUMEHTANbHbBIE JaHHBIE MO (Pa3oBbIM
JuarpaMmam MepeurucIeHHbIX CUCTEM C COXPAaHEHUEM MOJIyYeHHOM Ha MPEbIIYIIeM dTare
JUHCWHON 3aBHCUMOCTH. TakuM 00pa3oM, Bce KBa3MOMHAPHBIC CHUCTEMBI, 0Opa3yemble
coenuaernsaMu A*BP, GbUIH ONHCaHBI B paMKax eIMHOTO GOpMatu3Ma.

Ha ocHOBaHuM pe3yibTaToB MOJEIHPOBAHUS KBa3MOMHAPHBIX CHCTEM Oblia

npezcka3aHa (a3oBas nuarpaMma KBa3UTpOHHOU cucteMbl SNS-SnSe-SnTe.
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PACYET ®A30BbIX PABHOBECHUI B CUCTEME Gd-Cu-O
Bockos A.JL.
MI'Y um. M.B. Jlomonocosa

Cucrembl Gd-Me-O sBISIFOTCS OCHOBOW MHOTHX HEPCIIEKTHBHBIX MaTepuaioB. Tak,
unrepec kK cucteme U-Gd-O 00ycrioBiieH HCIOIB30BAHUEM ypaH-TaJ0IMHUEBBIX CMeceil B
tormuBHBIX nukinax BBOP-440 u BBOP-1000 B kauecTBe BHITOPAIOIIUX MOTJIOTUTENEH
HelTpoHoB. Cucrema Gd-Ba-Cu-O HeOe3plHTEpEeCHa C TOUYKH 3PCHHS HONYYCHUS
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB M CO3JaHHMA OOpPATUMBIX Ta3OMOIJIOTUTENEH.
bazoBoii mpu W3ydYEeHHWH HEKOTOPBIX MaTepuaioB C A(PPEKTOM KOJOCCAIBHOTO
MarHeTOCONMPOTHBIICHUS sBsiercss cuctema Mn-Gd-O. Jlns pacuéra paBHOBECHH W
ONTUMH3AIMKA YCIOBHI CHHTE3a (DYHKIMOHAIBHBIX MATEpPHaJOB B O3THUX CHUCTEMax
HEOOXOIMMO TEPMOJMHAMUYECKOE MOJICIMPOBAHUE CHUCTEM MEHBIIEH pa3MEpHOCTH, B
nepByto odepens cucremsl Gd-O.

Llenpto maHHOW pabOTHI OBLJIO MOCTPOCHHUE TEPMOJMHAMHYECKHX Mojener (a3 u
pacuér dazorbix auarpamm cucteM Gd-O u Gd-Cu. B cucreme Gd-O Bce TBEpabIC (hasbr
CUUTAJIUCh TOYCYHBIMM, a I TEPMOAMHAMUYECKOTO OMNHMCAHUS JKUJAKOCTH OblLIa
UCIIOJIb30BaHA MOJICJb, COTIACHO KOTOPOH B PACIUIaBe BBIJACISFOTCS KAaTHOHHAs (MOHBI
Gd*") u anmonnas (uomst O u atomsr Gd, O) moapewdTky; B 06EMX MOAPELIETKAX
NPOMCXOTUT OECIOpsA0UYHOE cMetieHHe. [t TOCTPOCHUST TTOBEPXHOCTH OTCYETA SHEPTHH
I'uG6ca 6bumn BbIGpaHs! TpH 6Gasosbix xuakoctd: (Gd)1o, (O)1o 1 (GA**)o4(0%)os. s
sHepruu [ 'nb0ca pacriaBa UCHOIB30BAHO CIIEIYIOIIEE BHIPAKCHHE:

3 23 ns

Gy (L) =2 %G (L +RTD. D njin =+ Ly,

i=1 s=1 j=1 s i<j

raey,u G°(L)- xonumdecTBo u dHeprus I'm66ca i-if GasMCHOM KHIKOCTH, n-

KOJIMYEeCTBO |- cocrapisiomed B S-if moapemérke émkocteio C,, Lij — mapamerpsl

n30bITouHol dHeprum ['mb6ca. Ilytém umcimenHoro pacuéra (a3oBbIX paBHOBECHIA
nosydeHa Kpuas ukBuayca cucteMbl Gd-O ¢ aBrekTrkoit mpu X(0) = 6,9 ar.% u 1468 K.

Hns cucrembl Gd-Cu Obuta mpoBeieHa peKOMIWISIIUS (Pa3oBOM TuarpaMMbl C
UCTIOJIb30BaHUEM  JIUTEPATYPHBIX  JAHHBIX [0  TEPMOJAWHAMHYECKUM  CBOHCTBAM
MHTEPMETAUTMUECKUX COCTMHEHNH W KOOpAWHAT KPHUBOHW JMKBHAyca. s ommcanus
TBEPABIX ¥ OJKUJAKAX pAcTBOPOB B JTOM cHUCTeMe ObUIa WCIIOJB30BaHA MOJENb
pacTBoOpa 3aMeIIeHusl.

Pabora BrimonHeHa npu ¢puHancoBoit noguepxkke POOU (rpant 05-03-32960).
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®U3NKO-XUMHUYECKHUE CBOHCTBA YIJIEPOIHBIX AJCOPBEHTOB

lfaﬁz[aMaKa C.H,, 2I[aBJBITepOBa P.A,, Tkauenxo U.C.

MY um M. B. Jlomonocosa, Xumuueckuii Gaxyromem,
2@I'VII «<HUH BOATEO»

VBenunuuBarommecs MaciuTaObl IPOU3BOACTBA M IOBBINIEHHWE TpeOOBaHUU K
KayecTBY BOJBl JUKTYIOT TIIOHCK Bce Oosnee 3(PQPEKTUBHBIX CHOCOOOB yIaleHHS
3arps3HEHUH W3 MPHUPOIHBIX U CTOYHBIX BOJ. YCHEIIHO MPUMEHSETCS ISl PEUICHUS 3TOU
3amaud  copOLMOHHass ouyucTKa Boabl. K mpeumymiectBaM COpOLIMOHHOTO MeToJa
OTHOCATCSI: BO3MOXXHOCTb YJAJICHHs 3arps3HEHUI pPa3IMYHON MPHUPOIBI 110 JIFO00M
OCTaTOYHON KOHIIGHTPALlMUd HE3aBUCUMO OT UX XHMHUYECKOM YCTOMYMBOCTH, a TaKXe
OTCYTCTBUE BTOPUYHBIX 3arps3HEHHUH B MPOIECCE OYMCTKUA BOJIBL.

Onpenenensl  (U3MKO-XUMHUYECKHE  CBOWCTBA  YIVIEPOAHBIX  COpPOEHTOB:
nopoIkooOpa3ubix akTuBHBIX yried ([TAY), rpanyiaupoBaHHbIX akTUBHBIX yried ([AY)
U yIJIepOJHBIX BOJNOKHHCTBHIX copOeHTtoB (YBC), koTOpble BKIIOYAId B  ceOs
peHTreHoa3oBbIl  aHANM3, OINpENEeNCHUE  YACIbHON  IMOBEPXHOCTH  COPOEHTOB,
olpesielieHue CyMMapHOro o0béma mop, ompejeseHHe aJcOpOLMOHHOM aKTUBHOCTH MO
fony u wMerwieHoBoMy roimyoomy. Ilo pesymbratam peHTreHo]a3oBOro aHanmsa
YCTAHOBJIEHO, YTO HCciexyeMble 00pasibl yrieil B OCHOBHOM aMOp(HBI, MpPeACTaBISIOT
coboii rpaduTONOMOOHBIE CTPYKTYpPHI C pa3HOW CTENEHBIO YHOPSIOYEHHOCTH, BBISBICHA
OJTHOTUIIHOCTb YTIJIEPOJHOIO COCTaBa C PA3JIMYHBIMH CTPYKTYPHBIMH OCOOEHHOCTSIMH:
JMCIEPCHOCTh  (pa3Mep yIJEepOAHBIX OJOKOB), Ae(EKT YMAKOBKH, MHKPOHMCKAKCHHS
pewéTky. JlaHHBIE TO OMNpEeAENeHHI0 CyMMapHOro o0bEMa MOp CBHUIETEILCTBYIOT O
npeobiagaroneM pasmepe Mukpornop B YBC, B KOTOPBIX COOCTBEHHO W IMPOHUCXOIUT
OTJI0kKEHHE OOJIBIIMHCTBA 3arPA3HAIONIMX OPraHMYECKUX BEIIECTB, M0 cpaBHEHHIO ¢ ['AY
u [TAY. UccnenoBanus mo ucnonb3oBanuio YBC st O4MCTKM BOAHBIX PacTBOPOB
MOKa3aJld, 4TO MX CTaTW4ecKas EMKOCTb MO HOMy, OTpakarollasl Mpouecc COpOLUOHHOTO
U3BJICYCHUS] HU3KOMOJICKYJIIPHBIX COSJMHECHUH, 3HaYUTENbHO Bhiie, yeM y [AY (113% u
50,5% cOoOTBETCTBEHHO), HO TIPH 3TOM CTaTHYECKask EMKOCTh 110 METHJICHOBOMY TOJIyOOMYy,
OTpa’Kalomiasi MPOIECC M3BICYCHUSI BHICOKOMOJICKYJISIPHBIX COCIMHEHHH, HIDKE, YeM Y
['AY. OnpenencHbl yaeabHbIe BeTUYnHbI moBepxHocTed mis YBC (792 M/FZ) u aad F'AY
(703 M/r%). CopOLIOHHBIE CBOWCTBA aKTHBHBIX YIUIEH 3aBUCAT OT CIOCOGA HONYYCHHS U
CTENEHU aKTHUBaLUM MaTepuanoB. BeiaBieno, uro YBC no cBouM ajcopOLUOHHBIM U
(U3UKO-XMMUYECKIM CBOWCTBAM HE YCTYMAIOT, a [0 HEKOTOPHIM I[OKa3aTelsiM u

IpEeBBILIAIOT cOpOIMOHHbIE cBolicTBa ['AY 1 [TAY.
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TEPMOJIUHAMUKA OBPA3OBAHHS BOJIOPOIHBIX CBSI3EN
HEJJIEKTPOJIMTOB C CAMOACCOIIMMPOBAHHBIMU KUIKOCTAMU

laiinyrnuaosa H.3., Bapdonomees M.A.

Kaszancxuii 2cocyoapcmeennulil ynusepcumem, Xumuveckutl UHCmMumym

CamoaccouMnpOBaHHbIE KHUJKOCTH MPEACTaBISIOT COOON CHCTEMY, COCTOSILYIO W3
IIMPOKOr0 Kpyra KOMIUIEKCOB PA3JIMYHOM CTPYKTYpbl U CTEXUOMETPUH, 3TU KOMILUIEKCHI
HaXoAsTCsl B TEPMOJAMHAMUYECKOM PaBHOBECUM Mexay co00il. OCHOBHBIM CBOHCTBOM
CJIOXHBIX KOMIUIEKCOB aCCOLMMPOBAHHBIX >KUIKOCTEM SBISIETCS KOONEPATUBHOCTH. [lof
9TUM SIBIICHHEM TMOJpa3ymeBaeTcs ycwieHue (ocialieHue) BOJOPOAHON CBSI3H MEXKIY
JBYMs apTHEpamMH MoJ IeHCTBUEM BTOPOI BOAOPOAHOM CBsA3M, 0Opa30BaHHOM OJHUM U3
MapTHEPOB € KaKOH-THO0 TpeTheil MOJIEKYIOH WiH (PparMeHTOM TOH Ke MOJICKYJIBL.

B pabote npoBezieHO KalopUMeTpU4ecKoe Ucciael0BaHue 00pa30BaHusl BOJOPOIHBIX
CBSA3EH psiia COEMHEHUI C acCCOLMMPOBAHHBIMU JKUIKOCTSIMH, B KAU€CTBE KOTOPBIX OBLIN
B3SThl Pa3JIMYHbIE OJHOATOMHBIE CHUPTHL. PaccyuTaHbl SHTAIBIMM CaMOACCOLUALIMU
u3y4yaeMbiX cnupToB. [lonydyeHHble 3HaueHHS OBbUIM COIMOCTABJIEHBI C JHTAJIBIUSIMU
00pa30BaHUsl OTKPBITBIX AMMEPOB cHUpToB. Ha OCHOBE comocTaBieHHs pPacCUMTaHBI
(akTopbl KOONEPATUBHOCTU B3aUMOJEHUCTBUM B KiacTepax cnuproB. IlokazaHo, uto mpu
nepexosie OT ABOMHBIX KOMILJIEKCOB K KilacTepaM 0oJiee CI0KHOTO0 COCTaBa 3HEPrusi CBA3U
YBEJIMUYUBAETCS MpaKTUYecKu BABoe. OOCYXJIeH BONPOC O CTPOEHUHU KIACTEPOB CIUPTA.
BrniepBble ompeneneHsl SHTaNbOMM 00pa30BaHUs BOJOPOJAHBIX CBSi3eH MeTaHona C
KJIaCTEpaMU OJHOATOMHBIX CIHUPTOB. [IpyM CONMOCTaBIEHMM NOJYy4YEHHBIX 3HAYECHUM C
SHTAJBIMAMU 00pPa30BaHMsI OTKPHITOTO KOMIUIEKCA METAHOJI-CIIUPT PACCUUTAHbI (PAaKTOPHI
KOOIIEPAaTUBHOCTH. B paboTe ompeneneHbl SHTANBINU CHENU()UIECKOTO B3aUMOICHCTBHS
JTUATUIIOBOTO 3(upa B CIMPTax U HAOOOPOT CHUPTOB B AMSTHIIOBBIM 3(UPOM. 3HAUCHUS
SHTAJIBIIUN TOJYYEHHBIX B CpE€A€ CHUPTOB 3HAUMUTENbHO MEHBIIE 0 BEJIMYHMHE, YEM B
I3TWIOBOM  3dupe. JlaHHBI  QakT cBs3aH ¢ peopraHM3aluedl  CTPYKTYphI
CaMOacCCOLIMMPOBAHHON KMAKOCTH. lIpemnmokena cxema B3aMMOJECHCTBHSA AUITHIOBOIO
CIupTa ¢ KJIAaCTEpaMH CHUPTOB. PaccuuTaHbl SHTAIBIUU KOONEPATUBHOW BOJOPOIHOMN
csi3u. OnpeneneHsl (HaKTOPHl KOOMEPATUBHOCTH B3aWMOJICHCTBUS TUAITHUIIOBOTO 3(dupa ¢
KJacTepaMu crnupTtoB.  M3ydeHo oOpa3oBaHME BOJOPOJIHBIX CBs3ei Xxiopodopma c
KjIacrepamMud cnuptoB. [lokasaHo, dYTo XJIOpOQOpPM HE BBI3BIBAET PEOPTaHHU3AIMIO
aCCOLMMPOBAHHOTO pacTBopUTessa. OnpeeneHsl SJHEPTUU B3aUMOIeHCTBUS XJI10podopma ¢
MOJIEKYJIOW W C KiactepoMm crupta. OKazaioch, YTO B3aMMOJCHCTBHE Xiopodopma c

KJIaCTepaMu CIIMPTOB HOCUT aHTI/IKOOHepaTI/IBHHﬁ XapaKTep.
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BJIUSAHUE KOJIEBATEJBHOM PEJAKCAIIMMA HA
OEMTOCEKYHJHYIO IUHAMMUKY MEPEHOCA JJIEKTPOHA
B PEAKIHMUOHHOM HEHTPE ®OTOCHHTE3A
I'ne6os U.0., Epemun B.B.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

Llenbto paboTHI ABISETCAS MOACTUPOBaHNE (PEMTOCEKYHIHOM IMHAMHUKHI TIEPBUYHOTO
IIEpEeHOca JJIEKTPOHA € JIOHOPA Ha MOCTHK B PEAKIIMOHHOM LEHTpEe (POTOCHHTETHUECKUX
Oaktepuii ¢ Moau(UUUPOBAHHBIM (peodeTHHOM, B KOTOPOM OJIOKMPOBAH IEPEHOC
ANIEKTPOHA C MOCTHKA Ha akienTop [1], ¢ y4eToM B3aUMOJCHUCTBUS C OKPYKCHUCM.

Jig onncaHus TMHAMUKH IIEPEHOCA 3JIEKTPOHA UCIOIb30BaIACh MOJENb, B KOTOPOI
COCTOSIHMSL JIOHOPAa M MOCTHKA ONMCBIBAIIUCH JBYMsI CMEIICHHBIMH OJHOMEPHBIMU
FapMOHUYECKUMHU OCLHWIIIATOpaMu. benkoBoe OKpy’KeHHsI paccMaTpuUBaeTcs Kak Habop
KOJIEOATENBHBIX MOJI, B3aUMOJICHCTBYIOIINX C IBYXYPOBHEBOW CHCTEMOM.

Pabota cocTtouT U3 JBYX uacTeW: oOmpeseNeHHe MapaMeTpoB JIByXYpPOBHEBOMH
cucTeMsl [2] u y4eT BIUSHUS OKpYykeHHus (Mcnonb3oBanachk Teopus Pendunga, B koTopoit
B3aUMOJICUCTBUE CUCTEMBI U OKPY)KEHHUs pacCMaTpUBACTCS BO BTOPOM IOPSAKE TEOPUH
BO3MYLICHHI C HCIOJb30BaHWEM MpuOImkeHus Mapkosa). McxoaHas penyluupoBaHHas
MaTpHlia IUIOTHOCTU COOTBETCTBOBAJIA CIEKTPAJIbHO IIMPOKOMY BOJHOBOMY HakeTy, Habop
MO/ TEpMOCTaTa CUUTAJICS HEIPEPHIBHBIM.

HccnenoBaHo BIMSHME IApaMETPOB B3aMMOJICHCTBHS CHUCTEMBI C TEPMOCTATOM
(XapaKTEepUCTHKU CHEKTPaJbHOW (YHKIMH, aMIUTUTY/Ja B3aUMOJCHCTBHUS, TeMIiepaTrypa
TEpMOCTaTa) HA BPEMCHHYIO OBOIIOIMI PEAYyLUPOBAHHOW MATPHIBI IUIOTHOCTH.
JluHamuka 1epeHoca DJJIEKTPOHA XapaKTEpPU30BaJach 3aBHUCHMOCTBIO OT BpPEMEHU
3aCeJIeHHOCTEH OTIENbHBIX MUA0ATHUECKUX COCTOSHUM W CpelHedl SHepruu BOJIHOBOTO
naketa. /[ng aHanu3a moTepU KOTEPEHTHOCTU M HAPYLICHUS HCXOAHOM KojebaTeslbHOM
CTPYKTYpbl TPOBEIEHbI pPacyeTbl MATPUYHOIO JJIEMEHTA KOTEPEHTHO JBHXKYLIErOCs
BOJIHOBOT'O TTaKeTa B PEAYIIMPOBAHHON MaTpHIIe TIOTHOCTH ().

ITokxa3aHO, 4TO CKOPOCTb IOTEPH KOTEPEHTHOCTH M IIEPEHOCA SHEPTUU OT CUCTEMBI K
TEPMOCTATy YBEJINYUBACTCA MPHU MOBBILIEHUU TEMIIEPATyphl TEPMOCTATA, HUHTEHCUBHOCTH
B3auMoJieiicTBUA U 3((HEKTUBHON 4YacCTOTBHI TepMoOcTaTa. BpeMs moTepu KOrepeHTHOCTH

yMEeHbIIIaeTcs C yBeauueHneM 3 (eKTUBHOM 4acTOThI TEpMOCTATA.

1. Yakovlev A.G., Shkuropatov A.Y., Shuvalov V.A. FEBS Lett., 2000, V. 466, P.
209.

2. B.B. Epemun, U.0. I'ne6os, C.C. Pazopenoa, A.C. benos, N.W. FOpkos. K. ghus3.
xumuu, 2006, T. 80, Ne 7, B neuarn.
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METOJ CAMOCOI'JTACOBAHHOI'O 11OJIA
B TEOPUM KUIAKUX CUCTEM

T'opuakoBa E.C., Horosums E.A.

HUnemumym xumuu pacmeopos PAH

CoBpeMeHHbIE METO/Ibl TEOPETUUECKOIO MCCIEIOBAHNUS U MOACIUPOBAHHUS CIIOKHBIX
KHUJKUX CHCTEM — PaCTBOPOB MOJMMEPOB, COMOJUMEPOB, KOJUIOUWAHBIX CUCTEM U T.1. [1]
MOKHO KJacCU(PUIIMPOBATH MO TPEM OCHOBHBIM OMHCAHUSM: aTOMHCTUYECKOMY, KPYITHO-
CTPYKTYPHOMY U TEOPETHUKO-TIOJIEBOMY. B OCHOBE TEOPETUKO-TOJEBOTO MOJAXO0Ja WIH
METO/Ja CaMOCOTJIACOBAHHOTO TIOJIA JICKHUT TMPEACTABICHUE CTATHCTHUYECKOM CYMMBI U
byHKIMil pacnpeneneHus B Buae (pyHKINOHAIBHBIX UHTETPAJIOB; T.€. MHTETPUPOBAHHUE IO
KOOpAMHATaM aTOMOB M MOJIEKYJ 3aMEHSETCSi HMHTETPUPOBAHMEM IO OJHOMY WIIU
HECKOJIbKUM “pryxTyupyrommum XUMHYECKUM NOTEHLUAIbHBIM nossim”’[2].
[IpeumyriecTBa TEOPETUKO-TIOIEBOTO METOAA OCOOCHHO SIPKO TMPOSBIAIOTCS TPHU
UCCJIETOBAHMSIX CIIOKHBIX BBICOKOMOJIEKYJIIPHBIX KUJKUX CHCTEM.

B nanHOli paboTe, B paMKax TEOPETUKO-TOJIEBOTO TOAXO0Ja, HCCICI0BAHBI
CTPYKTYpPHBIC M TEPMOJAMHAMUYECKUE XAPAKTEPUCTHKU JUISI CUCTEM KJIIACCUYECKUX YaCTHII,
B3aUMO/JICHCTBHE MEXIy KOTOPBIMH OMKCHIBAIOTCS MOTeHIManamu [aycca u Mopse[3].
[Torennman Mop3e MOAEIMPYEeT aTOM-aTOMHBIE B3aUMOJIECHCTBHUSL B JKMIKHUX CHUCTEMax.
Cucrema ¢ nmoteHIanoM ['aycca sBiseTcss XOpouieil U MpocTo MOAENbIO sl OMUCAHUS
PaBHOBECHBIX CBOMCTB pacTBOpoOB MOJIUMEPOB u psna JIPYTHX
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUM.

B mnHacrosimeit paGote BbhIYMCIEHBI TNapHble (YHKUUU paclpeiesieHusi, CpeaHss
NOTEHUMANbHAST HSHEPrusi ¥ JaBJiCHHE, TNPOBEIACHO CpPaBHEHHWE C pe3ylbTaTaMHu

KOMITBIOTCPHOT'O MOACIIMPOBAHUA MCTOAOM MOHGKy.]IHpHOﬁ JUHAMUKH.

1. Fredricson G.H., Ganesan V., Drolet F. Macromolecules. 2002, 35, 16-39.
2. Efimov G.V., Nogovitsin E.A. Physica. 1996, A234, 506-522.

3. TopuakoBa E.C., Horouupin E.A., Ilponskun A.M. Marematnka u ee

npuioxenns. 2005. Nel. 45-50.
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PASJIEJIEHUE OPTO- N IIAPA-BOJOPOJA B PEAKIIUAX OBMEHA
JMTAHIAMU C OBPA3OBAHUEM
BAH-JIEP-BAAJIBCOBBIX KOMIIJIEKCOB
I'punes T.A.

MTI'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

EctecTBeHHbI BOJOPOJ MpeacTaBiseT coOOW CMeChb MOJIEKYJ B JBYX pPa3IMYHBIX
dopmax — opmo- U napa- B COOTBETCTBUHM C IOJIHBIM SIEPHBIM CHMHOM. Pasnuuue B
¢u3MUeCKUX U XMMHUYECKHX CBOWCTBaxX Moiekynl oHz u pH, MOXHO MCHONB30BaTh ISt
paszieneHns Wil UHTEPKOHBEPCHH, IIPOLIECCOB, BAKHBIX ISl TEXHOJIOTUM MTPOU3BOICTBA U
XpaHEHHs Ta3000pa3HOro BOAOpPOJa. BaxHOCTh MOJOOHBIX MPOLECCOB TaKkKe TPYIHO
NEepeoLeHUTh i1 (YHIAMEHTAIbHBIX HCCIEAOBAaHUM B oOsacTH (U3MKM HU3KUX
temneparyp. OnHa U3 MEpCIeKTUBHBIX BO3MOXKHOCTEH pazaeneHus CHMHOBBIX (popm Hp
UCIOJIB3YET pa3iMuue B TEIUIOTAX HUX aJCOPOLMU, UJIU SHEPTUU CBS3U C MOBEPXHOCTHIO.
Takoe e paznuyue XapakTepHO U JJIsl SHEPTHMl CBsI3M BaH-Iep-BaaibCOBBIX KOMIUIEKCOB.
OKCIEpUMEHTAJIBHO YCTAHOBJIEHO, YTO PACIPEACICHUE CIEKTPAJIbHBIX MHTECHCHUBHOCTEHN
TPEXaTOMHBIX KoMIulekcoB pHy u oH, ¢ ramoreHua-aHuoHaMu CHIBHO OTJIMYAETCS OT
ecrecTBeHHOro. [loka3zaHO, YTO NPUYMHOW OOOTAIIEHUS KOMIUIEKCOB OpPTO-(hopMOii
ABISIFOTCSL  peakuuyd OOMEHa JIMraHAAMH, KOTOPbIE MOXHO BBIPA3UTh CIEIYIOLINM
XMMHYECKUM PaBHOBECHEM:

A...0H, + sz > Asz + oH>»

rne A = CI, Br, I Koncranra 3Toro paBHOBECHs OINpPECISETCS OTHOIICHHEM
CTaTUCTUYECKUX CYMM IIO COCTOSHHMSIM M Pa3HOCTBI) HYJIEBBIX DHEPIUH pPEAreHTOB H
IPOAYKTOB  pEaKUMH. OTH  XAPAKTEPUCTHKM  PACCUUTaHBl C  HMCIOJIb30BAaHUEM
BBICOKOTOYHBIX TEOpeTHYeCKHX MeTonoB [1]. OmpeneneHa 3aBUCUMOCTh CTATUCTUYCCKHX
CyMM, DJHEPreTUYECKOIO0 CIEKTpa, IIOJHOM KOHCTAHTBI PABHOBECHS W OTHOLUCHUS
KOHLIEHTpauui KomIuiekcoB pH, u oH, or TeMmmeparypbl. YCTaHOBJIEHO, YTO CABUT
paBHOBECHsI BIJIEBO ONPEIECIACTCS AaHU30TPONHMEH IOTEHIMANla B3aUMOACUCTBUSA U
MakCHMaJ€H B Cllydae XJIOpPHI-aHMOHA. TeOopeTHYeCKHe OLEHKH KadyeCTBEHHO
COIIACYIOTCS C IKCIIEPUMEHTOM.

Pab6ota BeImonHeHa B pamkax npoekta POOI-05-03-32173.

1. Buchachenko A. A., Grinev T. A., Klos J., Bieske E. J., Szczesniak M. M.,
Chalasinski G. //J. Chem. Phys.-2003.-V.119,N.24.-P. 12931-12945.
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NCCIEJOBAHUE TEPMHUYECKOI'O PACTIAJA KOMIIVIEKCHBIX
MUBAJIATOB KEJIE3A(I11) © CAMAPUSA(IIl) METOJAOM JICK

I'pomieBa A.A
MI'Y um. M.B. Jlomornocosa

CoenuHeHuss Ha  OCHOBE  psa  OKCHIOB  SIBISIIOTCA  NEPCHEKTUBHBIMU
(GYHKIIMOHATBHBIMUA MaTepHallaMy Ul Pa3lUYHbIX OTpaciieid HAyKu W TEXHHUKH, U TIOUCK
nyTell MX HaAMpaBIIEHHOTO CHHTE3a SBISETCS AaKTyalbHOM 3amadeil. B 310l cBs3M
KOMIUICKCHBIE MHBAJIAThI METAIIOB MPHUBIICKAIOT 3HAYUTENBHBIN HWHTEpEeC KakK yIOOHbBIE
MPEKYPCOPBI M1l TIOJyYCHUST OKCHUIHBIX TOKPBITHH. JlaHHBIE COCAMHCHHS CIIOCOOHBI
pasnaratbCs 1O COOTBETCTBYIOIIMX OKCHAOB B JOCTaTOYHO MSTKHX YCIOBHUSX, YTO
SBIISIETCS. CYIIECTBEHHBIM MPEUMYIIECTBOM KaK C TOYKU 3PEHUS IKOHOMUYHOCTH CHHTE3a,
TaK M Ka4yecTBa IEJIEBBIX MaTepuanoB. TakuM oOpa3om, U3y4eHHE MpoIecca TEPMOIH3a
KOMIUICKCHBIX TIHBAJIATOB METAIIOB SIBJISICTCS TMPAKTUYCCKH BAXHOW 3amadeid  Juis
OnpezieNieHUs] ONTHUMAJbHBIX YCIOBUM MOJYYEHHS YHUCTBIX MAaTepHalioB C 33JaHHBIMHU
CTPYKTYPOH U CBOMCTBAMH.

Ilenpto  Hacrosimield pabOTHI  SBIAETCS M3yYCHHE TpoIecca  Pa3IOKCHHUS
KoMIIekcHbIX TmBanatos xkene3a (l11) [FesO((CH3)sCC(0)0)e(H20)s]"((CH3)sCC(0)0)
-:3C2Hs0H, caMapus [sz(((cH3)3CC(O)O))5(((CH3)3CC(O)OH))6]-((CH3)3CC(O)OH) u
ux oskBuMoisipHoil cmecu wmetomamu JICK u PDA. B pabore mnomyueHwsl JaHHBIE,
OMHCHIBAIOIINE TMPOLIECC TEPMOJECTPYKIMU KOMILIEKCOB B aTMmocdepe BO3Iyxa,
KHUCJIOPOJIa W TEIUs TPU PA3IMIHBIX TEMIIEPATYPHBIX PEKUMaxX CKaHUPOBAHUS, MU3yYCHO
BJIMSIHUE YCJIOBUN IIPOBEJCHUS SKCIIEpUMEHTA Ha XapaKTep MpoIiecca U ero pe3yibTar.

AHanu3 5KCIepUMEHTANBHBIX JaHHBIX MO3BOJIIII MPEUIOKUTh Hanboiee BEPOSTHYIO
cxeMmy pacnaga mnuBanatoB. [lo pesympTaTram paboThl CHOPMYIUPOBAHBI HEKOTOPHIC
MPAKTHYECKHE PEKOMCHJIAIMU TI0 CHHTEe3y oprodepputa camapus FeSmO; mytem
pasnokeHus: cMecu KomiuiekcHbix muBanatoB kenesa (1) u camapus(lll). Onpenenena
onTuMainbHas TeMmieparypa B3aumozeictBus — 750°C. IlokazaHo, 4TO HEOOXOAUMBIM
YCIIOBUEM YCIIEITHOTO CHHTE3a SIBISICTCS HAJMYKME KHCIOPOJa B PEAKIMOHHON cHCTeMe,
OJIHAaKO yBelm4eHue naBieHus kuciopona ot 0.21 mo 1 aTM He maeT MpenMyIiecTB HH B
OTHOIICHUH MMHHMMM3AIMKU TeMIepaTypbl B peakTope, HU B OTHOILIEHUU KayecTBa
MOJTy4YEHHOTO MPOIYKTa.

Pabota BBITIOJIHEHA pu ¢uHaHCOBOM MOJIEPIKKE POOU
(mpoekt 05-03-08-203-0¢u_a). ABTOp BbIpaxkaeT 0JaroJapHOCTh 3a OKa3aHHYIO MOMOIIb

Emenunoii A.JI., Maitoposoii A.®D., Ycnenckoit 1. A.
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MACC-CHHEKTPAJIBHBIE UCCJIEJOBAHUSA
TPUOTOPMETWIBHBIX IMPOU3BO/JHBIX ®YJIVIEPEHOB
I'pysunckas H.W., Anemuna B.O., bopmesckuii A.f1., Bopooses B.A., Cugopos JL.H.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

PaboTa mocasmieHa uccieoBaHNui0 TPUOTOPMETHIHHBIX TPOU3BOAHBIX (YyILIEPEHOB
C HCIIOJIb30BAHUEM PA3IIUYHBIX MAacC-CIEKTPAIbHBIX METOJUK —BBICOKOTEMIIEPATYPHOI
macc-cniektpomerpun  (BTMC), snekTpopacnbuleHUss W MaTPUYHO aKTUBHUPOBAHHOM
na3epHon JecopOIK/MOHM3AIMH (MAJIAN). HccnenoBanuch cMecHu
TpuTOpMETHIPYIUIEPEHOB ~ PAa3MTUYHOTO  COCTaBa, IONYYCHHbIE B  PEAKIUAX C
tpudropareratom cepedpa [1].

[Tokazano, yTo 00pa3oBaHUE OTPHUIATEIBHBIX HOHOB TPUDTOPMETUI(PYIIEPEHOB B
ra3oBoil (pasze mpHU KOHILEHTPALHUAX, JOCTATOYHBIX MJISi MACC-CIIEKTPATbHBIX H3MEPECHHUI,
MOXKET YCIEIIHO OCYIIECTBIATHCS KAaK B YCIOBUSAX 3aKPBITOW  METAJUTHYECKON
NOBEpXHOCTH (MIOBEPXHOCTHAs TEpMHUYECKas MOHHM3alus B sdelike KHynceHa), Tak U B
pacTBOpax (PIEKTPOXMMHUYECKAsT HMOHHM3AIMS) W B XUMHUYECKH HHEPTHBIX MAaTpHIIaX
OpPTaHMYECKUX BEIIECTB.

PaccmaTpuBarOTCSI BO3MOXKHOCTH TPHUMEHEHHUS Pa3IMYHBIX MAacC-CIIEKTPATbHBIX
METOJIMK KakK JJi1 aHalli3a COCTaBa CMECEH, TaK U JJsl MOITy4YeHHs] TEPMOIMHAMHYECKUX
BEJIMUMH HUCCIEIYEeMbIX COCAMHEHUN. B 4acTHOCTH, ompeseneHbl BEIWYMHBI CPOACTBA K
DIIEKTPOHY  TPUPTOPMETHIBHBIX  NPOW3BOAHBIX  ¢ymnepeHa Cgp,  HCCIEIOBAHbI
OCOOCHHOCTH MX MOHHU3AIMHA METOJIaMU TCPMUUYCCKOW MOHHM3AINH, ICKTPOPACIIBUICHUS U
MAJIAA. IlpoBeneHO CONOCTAaBIEHUE IOJIYYEHHBIX MAaCC-CIIEKTPOB C JIAHHBIMH
BBICOKO3((hEeKTHBHOM HIKOCTHOM xpomaTorpaduu (BDIKX).

Metonqom BTMC ompeneneHsl SHTANBIHUS W DHTPONHS CyOIMMAamnuu, a TaKxKe
MOJy4YeH  WHAMBUAYAIBHBIM  Macc-CIEKTp AJIEKTPOHHOTO  yJapa  BIIEPBBIC

CHHTE3MPOJIBAHHOTO M30MepHO urcToro coeaunenus Ceo(CF3)12 [2].

1. V3kux U.C. , Hopoxkun E.W., bonaranuna O.B., bonranun A.U., Joxnaows
axademuu Hayk, 2001, 379, 1-4.

2. Troyanov S.I., Dimitrov A., Kemnitz E., Angew. Chem. Int. Ed., 2006,
45 (in press)
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K BOITPOCY O COPBIIMM OPTAHUYECKUX BEHIECTB HA IIOPUCTOM
INOJIMMEPE ITOPOJIAC-T
I'ycpkoB B.IO.
Bawxupckuti cocyoapcmeennsiii ynueepcumem

HccnenoBanne COpOCHTOB pa3IMYHON MPUPOJBI METOIOM OOpaméHHONW Ta30BOM
xpomarorpaduun (OI'X) mo3BonsieT OLEHHUTh COPOLMOHHBIC CBOMCTBA COPOCHTOB IO
OTHOLICHHUIO K pa3jIMYHBbIM OPraHUYECKUM COEAMHEHHSM, a TaKkkKe AaéT BO3MOXKHOCTb
IPOBECTU CPAaBHEHHE aKTUBHOCTH Pa3IMYHBIX COPOESHTOB.

B Hacrosmieli paboTe MpoBEIEHO HCCIICI0BAaHUE MHKPO-ME30MOPUCTOrO (CpeaHuit
pamuyc nop 15-25 A, yaensnas moBepxHOCTH 10 Jecopbuuy azota mpu 77 K 670-750 M2/r)
nonumepa [loponac-T merogom OI'X. HalineHs! TemnepaTypHble peXUMBbI, IPU KOTOPBIX
HaOmronaetcst obnacte ['enpu. Taxke McciaenoBaHbl TEMIEpPATypbl, IPU KOTOPHIX 00JIacTb
I'enpu Haiinena He Oblna. IlokazaHo, 4TO JUIs TemmepaTyp, rie HaiieHa obnactb ['eHpu,
HECMOTPsl Ha JIMHEMHOCTh M30TE€PMbI COPOLIMU U CUMMETPUYHOCTh ITUKOB, HAOIIONAeTCs
JMHEHHOE CHIKEHUE 3HaUCHNU Vg IpU YBEINYEHHH BBOAUMOM MPOOBI IPH MEHBIIHX, YEM
s obnmactu ['eHpH, KoHIeHTpauusx copOata B ra3oBoil ¢asze. s TemmepaTypHBIX
pexuMoB 0e3 obnmactu ['eHpu Takke HaOMIOJAeTCs JIMHEWHAs 3aBHCHUMOCTh MEXKIY
BEJIMYMHON BBOIMMOH 1poObI (Na) 1 Vg U1t Becex 00IacTeil ucciieIOBaHHOW H30TEPMBI, JUIS
KOTOPOIl yCTaHaBJIMBAETCsl paBHOBecHe ajcopdar — aacopOeHT. JIuHelHas 3aBUCHMMOCTb

onuchiaercs ypasHenuem: V, = B-n, + A (1). DTo roBOpHT O TOM, YTO /ISl H3y4aEMOTO

oOpasia onucaHue cOpOLIMOHHBIX CBOMCTB C OMOMLIBIO 3HaYeHuil Vg B obnactu I'enpu He
SIBIISIETCSI KOPPEKTHBIM. [[JIs1 onTMcaHus JIMHEHHOW 3aBUCUMOCTH TTaPaMETPOB YICPKUBAHUS
OT N, BBEJICHBI MOMPABKU Ha CKOPOCTh YCTAHOBJICHHSI pAaBHOBECHUSI B CHUCTEME ajcopdar —
afcopOeHT W Ha B3auMOJIEHCTBHUS aacopOaT — ancopbart. Ilokazano, 4To HecMOTps Ha
BBEJICHUE TMOMPABOK, JMHEWHAs 3aBUCHUMOCTh COXpPaHUJIACh. DTO O3HAYAET, YTO YUET
BBIIIICHA3BAHHBIX (PAaKTOPOB HE MO3BOJISCT MOJIHOCTHIO OMMCATH MPOUCXOISAIINE TPOIICCCHI.
[IpennonoxeHo, 4T0 MPUYMHONW 3aBUCHMMOCTH Vg OT N, SBISETCA KaK HEOJHOPOIHOCTH
MOBEPXHOCTU COPOEHTA, TaK M HaJH4Ke OOJIBIIOT0 YUCIa MUKPOIIOP.

[TokazaHo, uro kKo3pduuueHTsl B ypaBaenus (1) 3aBHCAT OT HUBNKO-XUMHUUECKHX
CBOHMCTB cOp0OaToB aOCONMIOTHO aHANOTHYHO V. OHAKO U ONMHCAHUS COPOLMOHHBIX
CBOWCTB 3HadeHMH Vy HE NOAXOAAT H3-33 MX 3aBUCUMOCTH OT N, Ilpemioxeno
XapaKTepU30BaTh JTaHHBIM COPOEHT MO yAepKUBaeMbIM 00BbEMaM, SKCTPANOIUPOBAHHBIM

Ha HYJIeBO# 00beM BBOJMMOI IPOOHI, paBHbIM K03 duruenty A ypaBuenus (1).
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KHUHETHUKA OBPA30OBAHUSA ®OCP®OPA IIPU KATOJHOM
BOCCTAHOBJIEHUU TUITO®OCPUT-UOHA
Honrux O.B.
Boponeorcckuii ecocyoapcmeennuiii ynusepcumem

OrpomMHbIi  HMHTEpPEC MJI1 COBPEMEHHOM HAyKM M TEXHHUKH NPEACTaBISAIOT
HAaHOKpUCTANIMYeCKue U aMop(Hble CIutaBHble Marepuanbl. Cpeou HUX Ba)KHOE MECTO
3aHUMalOT criaBbl cucteMbl Ni-P, KoTopble Omaromapsi 1eqoMy psiiy LEHHBIX CBOMCTB
JABHO TIPUBIIEKIN BHUMaHue uccienoateneil. [llupora ux MCHOIB30BAaHUS HA MPAKTHKE
3aBUCHT OT BO3MOXXHOCTH ITOJIYYCHHS TOKPBITHI C 3aJaHHBIMA CBOWCTBAMH, KOTOPHIC B
MEPBYIO OUYEpellb OMPENEAIOTCS UX cocTaBOM. {1 3 (eKTUBHOrO yIrpaBieHHs COCTaBOM
CIUTaBa HEOOXOAMMO 3HaHHE 3aKOHOMEPHOCTEW MapIUAIbHBIX pPEaKIUi BBIACICHUS €ro
KOMIIOHEHTOB, OCOOCHHO JIETHpPYIOMIMX. TeM He MeHee, JJaHHble O MEXaHU3Me
obpazoBanus (ochopa u3 runodochuT-HOHA HEMHOTOUHCICHHBI M TPOTHBOPEYHBHL. B
CBS3M C STUM IIeJIbI0 TaHHOW paboThl OBLIO JETallbHOE M3YYEHHE KUHETHKH KaTOJHOTO
BOCCTaHOBJICHHsI TUNO(OCHUT-MOHA B 3aBUCUMOCTU OT psiia (aKTOPOB M YCTAHOBICHHE
MeXaHHU3Ma JJAHHOTO IpoIiecca.

UccnenoBanusi MpoBOAUIN € MTOMOIIBIO METOAOB BOJIBTAMIIEPOMETPUU C JTUHEHHOMN
pa3BepTKOIl MOTEHIMajJa W BpAILAIOUIErocsl IUCKAa, BapbUpys B LIMPOKUX IMpenenax
KOHIIeHTpanuio runodocdura Hatpus, pH pacTBopa, CKOPOCTh pa3BepTKU MOTEHIIMATA U
YacTOTY BpallleHWsl AWCKAa HAa HHUKEIEBOM U IJIATHHOBOM JIIeKTponax. Ha ocHoBe
MOJTyYEHHBIX DKCIEPUMEHTAIBHBIX JIAHHBIX OBLI YCTAHOBJICH MEXaHHW3M O0Opa3oBaHUS

docdopa u3 runodocdHuT-noHa, KOTOPHIN MOKET OBITH OMUCAH CIISAYIONICH CXEMOI:

C
(H2PO'2)V—> (Hzpo-z ) ads . P

rne EC — anexrpoxummdeckas peakuusi, DP — peakius aucnponopunoHIpoOBaHus

CornacHo 3Toi cxeme runodochuT-aHnOH BHavYaje acOpOUPYETCs: Ha MOBEPXHOCTH
JMEKTPO/a, a 3aTeM Y4acTBYET B JIBYX MapaUIeNbHBIX PEaKIHIX — AIEKTPOXUMUYECKOU U
xuMuyeckor. IIOMHOCTBIO TakoW MeEXaHU3M pPEAIU3yeTCs TOJBKO Ha HUKEIEBOM
AJIEKTPOJIE, TOTJ]a KaK Ha IUIATUHE XMMHUYECKas peaklis OTCYTCTBYET, T.K. 3TOT METaJlJI HE
oOnanaer JIOCTaTOYHOM KaTaJIUTHYECKON AKTUBHOCTbHIO B peakuuu

JMCTIPONIOPLIMOHUPOBaHUS rHnogochuTa HaTpuUsl.
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METO/I QJIEKTPOHHOM MHUKPOCKOIIMA B M3YYEHUU ®OCPOPUTOB
MHOCJIE MEXAHOAKTHUBAIIU
Nopxuesa C.I'., 23HXTy;1a ., 1]5213ap013a K.I., 2Amranan XK., 3TaTapI/IHOB A.B.

' Baiikanvcruii uncmumym npupooonoavzosarus CO PAH,
2HHcmumym Xumuu u xumuyeckou mexuonocuu Monzonvcxou AH,
3[eonoeuueckui uncmumym CO PAH
C 1enpl0  COBEpPUICHCTBOBAHUSA  TEXHOJOTMUYECKOM  CXeMbl  OOOTalieHus

(bochOpPUTOBBIX Py/I, HCCIICAOBAHO BIUSHUE MPOIECCOB TUCTIEPIHUPOBAHKS (MEXaHUYECKOU
aKTHBAllMM) Ha coOCTaB (propamaThra, Claralomero KpeMHHUCThIA Tl pya. OOpasisl
dochopuToB BypeHXaHCKOTO MECTOPOXKIEHHs, IOJBEPTHYThIC IHCIIEPTUPOBAHUIO U
aktuBupoBanuto Ha arrpurope (800 006/MHH) uU3ydeHBI METOAOM SJICKTPOHHOM
MUKpockonuu. Ha ckanupyroimem 31eKTpoHHOM Mukpockorne ¢upmsl LEO-1240 VP
(Aurnus-I'epmanus) ¢ momornipio 3Hepretuueckoro anamusatopa INCA Energy 300
dupmbr “Oxford Instruments” npu yckopurensHoM Hampspkenuud 20 KV uccienoBaHO
pacnpenenenne muHepanoodpasyrommx Ca, P, Si, C, O u HEKOTOPBHIX 3JIECMEHTOB
NpUMecei B MaTepHralie HCXOIHON M aKTUBUPOBAHHOM MPOOHI.

B ucxomnom ¢ocdopure okono 70 % gactun umerot pasmep 1o 10 mxm, 10 % - ot
10 mo 20 mxmM, 20 % - ot 20 mo 150 mxm. TTokazaHa uneHTHIHOCTH pacnpenencaus P u Ca,
gactu Si u O, C HaXOAUTCS B MEK3EPHOBOM IIPOCTPAHCTBE.

[Ipu 60-MMHYTHOM HW3MEJbUCHHH MaTephallia HMCXOJHOH MpoOBl pa3Mep 3epeH
armaTuTa JOCTHraeT NMpeuMyllecTBeHHO 3HadeHuid 1-10 mMxMm. Xapaktep pacmpeneneHus
3JIEMEHTOB MO 3€pHAaM yKa3bIBaeT Ha MIEHTUYHOCTH nosed Ca u P, Ha obocobnenue Si,
oompmiet yactero B BHuAe SiO,, a Takke HA IOABICHHE HEOOJIBIIOTO KOJHMYECTBA
CHJIMKATHBIX U alfoMochinKaTHbIX Fe u Ti — comeprkanux mMukpodas. Bemeacrsue atoro
XMMHUYECKHH COCTaB BBIOOPKM 3€peH oOnamaer Oonee UIMPOKMMU JUAra30HaAMH
U3MEHUYNBOCTH KOMITOHEHTOB.

B umemom, mpm MEXAHUYECKOW aktuBanuu  (PocHOpUTOB  HapyImaeTcs
CTEXHOMETPHUST MHUHEPaIooOpa3yIonux 3JIEMEHTOB W HAaOMIOaroTcs UX u3oMopdHbBIE
3aMEMICHHUS, XapaKTEepPHU3YIOUIHE pa3pylleHHue KpPUCTAJUIMYECKOH peIIeTKH araTuTa,
KoTopoe yBenumumBaeTcsi kK 60 muH aktuBarmuu. IIpoucxomut obocobnenue docharHoin
YacTH M BBICBOOOXKJCHHME 3€peH KBaplia W  alllOMOCHJIMKATHOTO CTEKJIa B
MEK3epHOBOE ITPOCTPAHCTBO.

Pabora nognep:xana «®oHAOM COAEHCTBUSI OTEUECTBEHHOW HayKe» M MOJIOACKHBIM

rpanToM PecniyOnuku Bypsitus.
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CBOMCTBA HA®TAJIMHA B UHIUBUJIYAJIBHBIX U CMEIIAHHBIX
PACTBOPUTEJIAX
JIemmmH A.A., Ennceesa O.B., Kucenes M.I'.
Unemumym xumuu pacmeopoe PAH, Heanoso

B noknane obcyxnaiorcs pe3yabTaThl 0 U3MEPEHHIO PACTBOPUMOCTU U IJIOTHOCTH
HaTaIMHA B OPraHMYECKHX PACTBOPUTENAX U MX cMecax. B kadecTBe pacTBopuTeneit
ObLIH BBIOpaHbI anudaTHYECKHe CIUPTHI, allKaHbl U UX cMecu. Beibop pacTBopuTeneit He
ciydaeH. Bo-mepBbIX, NpenBapHUTENbHbIE HCCIEIOBAHUS KaK TEOPETUYECKHMH, TaK H
IKCIIEPUMEHTAIBHBIMA METOJaMHU BBISIBIIIM PSI CTPYKTYPHBIX W TE€PMOJAMHAMHYECKUX
OCOOEHHOCTEHN B CMECSX CITUPTOB C aJIKaHAMH, CBA3aHHBIX C MPOSBICHUEM COJIbBO(POOHBIX
a¢dextoB. B 3TOH cBsA3M ObUIO  HW3yYyeHO  BIUSHUE J00AaBOK MOJUIMKIMYECKHUX
apoMaTtuyeckux yrieBonoponoB (I[TAY) Ha oOHapyXeHHbIE OCOOCHHOCTH 3THX
CMEIIaHHbIX pacTBopuTeseld. Bo-BTophiX, wu3yueHue pacrBopumoctu I[IAY unmeer
MPAKTHYECKOE 3HAYEHHE B CBA3H C Pa3pabOTKOM TEXHOJIOTHI X SKCTPAKIIHH.

[TomydeHHbIe JaHHBIE MO PACTBOPUMOCTH Ha(TalIMHA B CMECH ATAHOJI-TENTAaH MpPH
298.15K mnpencraBinensl B cooOmeHun. Haubombinas pacTBOpUMOCTh HaONronaeTcs B
renTaHe, a HaUMEHbIIAs — B 3TAHOJE. DTO CBSA3aHO CO CBOMCTBAMH PAcCTBOPHUTEINIEH, a
UMEHHO ¢ coJibBoQoOHbIMU 3(pdexTtamu. MHTEpecHO OTMETHTh, YTO JaKe HEOONbIINE
n00aBKH renTaHa K CIIUPTY MPHUBOJIAT K YBEIMYCHHUIO pACTBOPUMOCTH HaTaamHa.

[TnoTHOCTh M3Mepsach Ha BHOpanmoHHOM aeHcumerpe npu 298.15K. 3nauenus
KQXYIIETOCsS U TapIHaIbHOr0 00bEMOB OBLTM PAaCCUUTAHBI U OOCYXKTAIOTCS B JIOKIAJE.
[110THOCTP pPacTBOPOB YBEIMYMBAETCS C POCTOM KOHLEHTpAalUW HadTamuHa, U ee
3HAUEHUS JJI CMEIIAHHBIX PACTBOPHUTENEH HaXOASTCS B MHTEPBAJIEC MEXAY IUIOTHOCTAMU
JIBOWHBIX CHCTEM: STaHON-HAQTaIMH M TenTaH-HaTanuH. CoBceM Ipyryr0 KapTUHY
MOXXHO BHJETH HAa 3aBUCHUMOCTSIX OOBEMHBIX XapaKTEPUCTHK OT KOHILEHTpanuu. B
YaCTHOCTH, 3aBUCHUMOCTH  KaXyIllIErocs MOJBHOIO oObeMa OT  KOHUEHTpaluuu
PAcTBOPEHHOI'O BEIIECTBA MPOXOIAT Yepe3 MAaKCUMyM. DTO OTHOCHTCS U K YHCTBIM U K
cMmemaHHbIM pactBoputensaM. Ilpu mon. nomsx 0.98 u 0.96 sTanona kaxxyumecst MOJIbHbIE
00beMbl Ha(TaJMHA MPH MaJbIX €ro KOHIIEHTPAIMSIX MEHBIIE 4YeM B CMECH 3TaHOJ-

HadTamuH, T.e. HeOOJbIIME MO0ABKM ajlKaHa OKa3bIBAIOT OYCHb CHJIBHOE BJIMSHUE HA

CTPYKTYpPY pacTBopa.
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KAJTIOPUMETPUYECKOE HMCCIIEJOBAHUE TETPACEJIEHUTA MAI'HUSA

MiocekeeBa A.T., Pyctembexos K.T.

Kapaeanounckuii cocyoapcmeennwiii ynusepcumem um. E.A.Byxemosa

Llenpto  HacTosAmed  pabOTBI  SIBISIETCS  HMCCIENOBAaHHE  TEIUIOEMKOCTH
CHUHTEC3UPOBAHHOTO TeTpaceleHuTa wmaraus - MgSe Oqg.  TBepmodasHelii  cUHTE3
COCIMHCHHUS TIPOBOAMIIM TIO0 METOIWKE, omucaHHOW B paborte [1]. MHAMBHAyalbHOCTH
COCJIMHEHUS] KOHTPOJIUPOBAINCH METOJIJAMH PEHTI€HO(A30BOT0 U XUMHUECKOTO aHAITU30B.
BrniepBble skcnepuMeHTanbHO B MHTepBane Temmnepatyp 298,15 — 673 K uccrnemoBana
terioeMkocTh M@Se Oy Ha cepuitHom kamopumerpe MT-C-400. B wuccrienoBanHOM
UHTEpBAJIC TeMIIepaTyp HaOII0AaeTCsl MOHOTOHHOE YBEIIMYCHHE TETIOEMKOCTH 0€3 KaKHX-
1160 $a30BBIX MEPEXOIOB.

MaremaTnueckoii  0OpabOTKOW  SKCIIEPUMEHTAJIBHBIX  PE3yJIbTAaTOB  BBIBEACHO
ypaBHEHHE TEMIIEPATypPHOW 3aBHCUMOCTH TEIUIOEMKOCTH TETPACEICHUTAa MAarHHs
(Iox/ (moms-K)): C% = (552 + 4,8) + (21,5 + 9,4) - 10°T - (86,2 £ 0,4) - 10°T2,

[TorpemiHOCTh BBIUYMCICHHOTO 3HAYECHUS 80(298,15) cejeHnTa ObUIa OLlEHEHA HAa
OCHOBE TOTPEIIHOCTEH YHTPOMUIHBIX UHKPEMEHTOB HOHOB, BXOJSIIUX B €ro cocrtas [2],
KOTOpBIE COCTaBisAOT okoino +3,0%. Jlasiee Mo W3BECTHBIM COOTHOIICHHSIM W3 OTBITHBIX
JAHHBIX  TI0 C0p~f(T) M pacueTHOro 3madeHums S°(298,15) OGbUIM  BBIYUCICHBI
TeMIIEpaTypHBIC 3aBHCHMOCTH TepMomuHammueckux ¢ynxmmii CoH(T), SY(T), HY(T) -
H°(298,15) u ©*(T).

Pe3ynbpTaThl NpeACTaBISAIOT ONPEACIICHHBI TEOPETHUYECKUA U MPAKTUYECKUH
UHTEpEeC TUTst HAIpaBJICHHOTO CHHTE32 COCITMHEHU I c [ICHHBIMH

(1)I/I3I/IKO'XI/IMI/IIIGCKI/IMI/I CBOMCTBaMH.

Crnincok nurepatypsl

1. Pycmembekos K.T. O BO3MOXKHOCTH CHHTE3a TOJMCEICHUTOB U TOJUCEICHATOB S-
aneMeHTOB //TeopeTnueckas ¥ OSKCIIEpUMEHTAlbHAs XUMHs: Marepuasl
MEXIyHap. HAYYHO-TIPaKT. KOH}., moces. 30-neturo Kapl'V um. E.A.Bykerosa.
— Kaparanma: KapIl'V, 2002. — C.180-182.

2. Kymox B.H. TlpoGnema corjacoBaHUSI METOJIOB OIEHKH TEPMOJWHAMHYECKHUX
xapakrepuctuk //B  ¢6.. Ilpsmble u oOpaTHble 3aJa4d  XHMHYECKOM

tepMmonuHamMukH. — HoBocubupck. — 1987. — C.108-123.
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TEPMOIUHAMUYECKHUE CBOWCTBA U ®A30BBIE
PABHOBECHSI B CUCTEME Sm-Ba-O
Edpemoa M.M.
MI'Y um. M.B. Jlomonocoea

Hexoropeie u3 ¢a3 cucrem Sm-Ba-Cu-O u Sm-Ba-Mn-O coctaBiasitoT OCHOBY
(YHKIMOHATIBHBIX MaTepUajoB c apdexramu BBICOKOTEMIIEPATYPHOI
ceepxnpooaumoct  (BTCII) wu komoccanpHoro wmaruetoconportusienust (KMC).
[TosTomy m3ydyeHnue (pa3oBBIX PaBHOBECHH M TEPMOJHMHAMHUYECKHX CBOMCTB (a3 B cucTeme
Sm-Ba—0O sgBisercs HaYalbHBIM DJTAllOM CO3JAaHUSA JIOKAJbHOM 0a3bl JaHHBIX,
HEOOXOAMMOW Ul ONTUMH3AaLMH YCIOBHM CHHTE3a M OSKCIUTyaTallid KepaMH4eCKUX
MaTepuaIoB.

PaboTa cocrosima u3 2-x 4acTtell — pacyeTHOW W JKCIIEPHUMEHTaIbHOW. B pamkax

pacyeTHOM YacTH:

MPOBEJCH KPUTUYECKHA aHAIU3 UMEIONIMXCS JaHHBIX [0 TEePMOJUHAMHYECKUM
CBOMCTBaM M (pa30BBIM paBHOBeCHsM B mojcucremMax SmM-0, Sm-Ba u kBazubmHApHOMY
pa3pe3y Sm,03-Ba0O;

paccunTana Qas3oas Auarpamma cuctemsl Sm-0;

OIICHCHBI 3HAYCHHUS MTapaMEeTPOB B3auMOIeHCTBUS paciiaBa SM,03-Ba0,

OIICHEHBI TepMOJIMHAMUYecke cBorcTBa (azbl BazSm,Oq.

B pamkax 3kcriepuMeHTaabHON YacTH:

KEpaMHUYECKHMM  CIOCOOOM  TONlydeHa W OXapaKTepu30BaHAa  METOJaMHU
pentreHogasooro (P®A) u auddepenumansHo-Tepmudeckoro ([JTA) anammza ¢asza
BaSm;0y4;

C TIOMOIIBIO METO/A DISKTPOJABIDKYIIMX CHI € (DTOP-MOHHBIM D3JIEKTPOIUTOM
onpenenensl »Hepruum [uO0ca ee o0pa3oBaHUs W3 NPOCTHIX OKCHAOB B HHTEpBaie
temneparyp 982-1094 K:

AfG° °( £1.0)/ x[Ixx/monb = (53.2 +8.1) + (27.2 + 6.8)*1d 3TIK;

ompenenena termrora pacrBopenuss BaSm,O, B 1.07H HCIl mpm 298.15 K B
TePMETHYHOM KayYalolIeMCsl KaJIOPUMETPE C HM30TEPMHYECKON OO0O0JIOYKOW, paccuuTaHa
CTaHjapTHast SHTATBITHS oOpa3oBaHusI 3TOTO COCTMHCHUSI:
AfH08.15 = (54.0 * 3.0) kJIx/MOIb.

Pabora BeimonmHena mnpu ¢QuHancoBoit mopnepxkke PODOU (mpoekr 05-03-32960
«OnpezeneHne yCIOBUH CYIIECTBOBAHMS CIOXKHBIX OKCHIIOB MEIH, PEIKO3EMENIbHBIX U

IICJIOYHO3CMCEIBbHBIX 3J'IeMeHTOB»).
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JIJETYUUE COEAMHEHUSI T'AOHUA(IV) 1 HUPKOHUA(IV):
CUHTE3, CTPYKTYPA, CBOMCTBA
Kepurona K.B., Mopozosa H.b., baitnuna H.A., CeicoeB C.B., I'enbona H.B.,

Crabnuxos I1.A., Urymenos UK.
Hnemumym neopeanuueckou xumuu um. A.B. Huxonaesea CO PAH

B naHHO# paboTe CHHTE3MpPOBaHBI AECATH JeTydux komiuiekcoB raduus(lV) u
mupkorus(1V) co crenyrommmu -IUKETOHAMH: JTUIMHABAIOWIMETAHOM, alleTHIAIICTOHOM,
NUBAJIOUATPUPTOPALIETOHOM, TPUPTOPALETUIALETOHOM U TIeKca(TopaleTuIaneToOHOM.
[TonmyueHHble coeaMHEHUS] UACHTU(PHUIMPOBAIM 1O JaHHBIM XUMHUYeckoro aHamuza, UK-,
SIMP-CrIeKTpOCKOIINY U MaCC-CIIEKTPOMETPHUH.

Meronom PCA momydeHbl KpuUCTALIOTpahUUECKHE XapaKTEPUCTUKH M BIIEPBBIC
OlpeNieNieHbl CTPYKTYphl XenaToB. M3 1aHHBIX O CTPYKTypax CHHTE3MPOBAaHHBIX
KOMILJIEKCOB PAacCYMTAaHbl 3HAYCHHUS HHEPrMU BaH-IIE€P-BAAIbCOBBIX B3aMMOCHCTBHMA
MOJIEKYJI B KPUCTAJLIE.

MetonoM TepMOrpaBUMETPUM, CTaTHYECKMM METOJOM M METOAOM IOTOKa
UCCIIEIOBaHbl TEPMUUECKasi YCTOMUMBOCTh B KOH/IEHCHUPOBAHHOM (pa3e M TemmepaTypHble
3aBHCUMOCTH JIaBJICHUSl HACBHIIICHHBIX M HEHACHILEHHBIX MApoOB HaJ KOMIUIEKCAMHU,
paccuuTaHbl CTaHAAPTHBIE TEPMOAMHAMUYECKUE MTAapaMeTPhI MPOLIECCOB Mapoo0pa30BaHUs
(AH®yap 1 AS®yap), @ TaKKE YCTAHOBIICHBI PSBI JIETYYECTH COCHMHEHUH.

Ha ocHOBaHMM MOy4YEeHHBIX TAaHHBIX MTPOBEACH CPABHUTEILHBINA aHAIN3 COCMHEHUI
rapuusa(lV) u uupkonus(lV) ¢ uaeHTHYHBIMU [(-ITUKETOHAMH, ONPEICICHO BIHMSHUS
IOPUPOABl LIEHTPAJIbHOIO aTOMa M KOHLEBBIX 3aMECTUTENECH JHWraHja Ha CTPOCHUE U
CBOWCTBAa KOMIUIEKCOB, a TaK)X€ YCTaHOBJEHAa KOPPEIALMs MEXIy CTPYKTYpoH H
TEPMUYECKUM MOBEJICHUEM XEJIaTOB.

Merogom xumuueckoro ocaxaeHus u3 rasoBod (asel (CVD) momydeHbl TOHKHE
wienku HfO, wum ZrO, c¢ wucnone3oBanuem aunuBanowameranata rapuus(lV) wu
tpudropanruiaaneronata upkoHus(lV) B KadecTBE  MCXOAHBIX  COCAHMHEHHI.
HccnenoBanue »1neKTpoU3NUYECKUX U ONTHUYECKUX CBOMCTB TMOJYYEHHBIX IJICHOK
[OKA3aJl0 TMEPCIEeKTUBHOCTh MCIOJIb30BaHUs [-IUKETOHATHBIX Hpou3BogHbIX B CVD-
npolieccax Jyis MOJTy4YeHHUs TIIEHOK OKCHIOB METAJLJIOB.

Hacrosimas pabora nposenena B pamkax rpanta POOU Ne 05-03-32-303a.
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TEPMOANHAMUNYECKUE XAPAKTEPUCTUKHU
N30II0JIMAHUOHOB BOJIbB®PAMA
3asbsiosa E.I'., Paguo C.B.

Jloneyxuii HayuoHabHBIU YHUGEpCUmMem, YKpauna

M3yyeHne paBHOBECHMII B BOAHBIX pPAacTBOPAaX W3OMOJIUCOCIMHEHUH W pacder
TEPMOJMHAMHYCCKUX ~XapPaKTEPUCTUK H30moaunaHnoHoB d-amementoB  V-VI  rpynm
SIBJISICTCSI OJIHUM M3 HAay4YHBIX HAMpaBlieHUH Kadeapbl HEOPraHMUeCcKol Xumun JoHeKoro
HAIMOHAJILHOTO YHUBEpcUTeTa. [Ipy 3TOM 00JIbIlIoe BHUMAHKE YICISACTCS KOMITBIOTEPHBIM
TEXHOJIOTUSIM, KOTOpPBIE SIBISIIOTCS 3(P(PEKTUBHBIM TEXHHMYECKUM CHOCOOOM MOCTPOCHHUS
MaTeMaTU4eCKUX MOJICNIC PABHOBECHBIX CHCTEM Ha OCHOBE TEOPETUYECKUX 3HaHH
XUMHYECKOW TEPMOAMHAMUKH U (U3HKO-XUMHH pacTBOpoB (Teopus J[lebas-Itokkens,
meron [lutiepa).

Hns MOCTPOEHUSA MaTeMaTU4eCKON MOJIETd  PAaBHOBECHOU CHUCTEMBI
HIOCJICZIOBATEIBHBIM MTONCKOM aJICKBaTHOM MOJENH B (hOpMe 3aKOHA JCHCTBYIOIIMX Macc
ucnonb3ytorcs meronasl Herotona (quasi-Newton) u IMayca-Herotona (Gauss-Newton),
peammzoBanHbie B mporpamme CLINP 2.1 [1], 4rto mo3BojsieT paccuuTaTh
KOHLIEHTpalMoHHble KoHcTaHThl KC paBHOBecusi 00pa3oBaHHs H3OIMOJUBOJIb(pamar-
annoHoB. Jlanee meromom [lutnepa (Pitzer) mpoBoasTcsi pacdeTbl TEPMOAMHAMHUCCKUX
KoHCTaHT Ko, 3Ha4eHMsI KOTOPBIX MO3BOJISIOT ONPEACTUTh BEINYNHBI CBOOOIHBIX SHEPTHIA
I'n66ca AGOf oOpasoBaHHsT H30MOJMAHUOHOB ¥  MOTYT  HCIOJB30BAaThCA IS
TEePMOMHAMHYECKOH OIIEHKH BO3MOXXHOCTH B3a€MOIIPEBPAIICHNI H30TI0INAaHHOHOB.

[To pesynpraTam pH-TIOTEHIIMOMETPUYECKOTO TOYEYHOTO HCCIECIOBAHHUS CHCTEMBI
WO042—H+-H20 6butn mpoBenensl pacyetsl Ko m AGOf mms W6020(OH)26—
(Ko=51,38+0,16; AGOf=-5407+17x/Ix/mob), HW70245- (75,07+0,24; -5999+20),
W12040(0H)210- (119,11+0,25; -10432+21) u W12038(OH)26- (137,86+0,78; —
10065+56),  koTOpBIC  JOMOJHSIOT  HMMCIOIIMECS  CIPABOYHBIC  JaHHBIE IO
TEPMOJTUHAMHYCCKUM XapaKTEPUCTUKAM OKCOaHHOHOB Bosb(pama(VI), ais KOTOpBIX 10
9TOr0  BpeMeHH  umenuch  Toibko  3HadeHus — AGOf(WO042-)=-931,358 wu
AGOf(HW60215-)= -5183,976x /Mo [2].

Jluteparypa

1. Xomuu FO.B.  (2000)  KommyecTBeHHBIH  (DU3MKO-XUMHUCCKUN  aHAIU3
KOMIUIEKCOOOpa30BaHUsI B pacTBOpaX M Ha TMOBEPXHOCTH XUMHYECKH
MOIU(UIIMPOBAHHBIX KPEMHE3EMOB: COZEpkKaTelbHbIE MOJEIN, MaTeMaTHUECKHE
METO/JIbl U UX MPUIIOKEHUS. XapbKkoB: Donwo.

2. Tepmuueckue KOHCTaHTHI BemiecTB: CrpaBOYHMK B jJecsaTH Boimyckax. / Ilox pen.
akag. B.IL Ioymko. M..BUHWUTU.(1974); baza mannsix «Tepmuueckue
KOHCTAHTBI BEILIECTBY: http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html
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HNUCCIEJOBAHUE TPUC-N-METWJI-1,3,5-TPUASALIUKIIOTEKCAHA
METOJIOM TA30BOM SJIEKTPOHOI'PA®UU
3BepeB B.I'.
MI'Y um. M. B. Jlomonocosa

Psin 3amemennbix 1,3,5-TpuazarukiorekcaHa mpeacTaBisieT 3HAYUTEIbHBIA HHTEPEC
JUISL CTEPEOXUMHH B KaueCTBE 00BEKTa M3Y4YEHHs] B3AUMHOTO BIIMSHUS MUPAMHUIATILHOCTH
a30Ta U ABIEHUS KOHPOPMAITMOHHON H30MEPUU B ITUKIAX.

B nmannoii pabote Obu1 u3yueH koHpopmarmonusiii coctaB N,N,N-tpumernn-1,3,5-

tpuazanukiaorekcana (TMAI) wmeromoM T1a30BOM  3eKTpoHOrpaduu  COBMECTHO C

KBAaHTOBO-XMMHYECKUMH pacdyeTamMu. B KkauecTBe BO3MOMKHBIX CH,
OCHOBHBIX KOH(OpPMEPOB ObUIM paccMOTpeHbl 4 KoHpopmepa ¢ /\N/
oOwel GopMoli LUKIa, MIMEHYEMOM «KPECIO», OTIMYAFOIIUXCS N/\N/CHs
pacIooKEeHUEM TPYII B aKCHaIbHOM (@) MM YKBAaTOPUATILHOM L aee

(e) momoxenuu — (aaa), (aac), (aee) u (eee). ’

[IpenBapurenpHbIe KBaHTOBO-XUMHYECKHE  PacyeThl, BBITTOJTHEHHBIE C
ucrosnb3oBaHueM Metofa (ynkiuonana miotHoctd (B3LYP) u 0Oasuca /6-31G(d)
NpPE/ICKA3bIBAIOT, YTO  COMHCTBCHHBIM  KOH(GOPMEpPOM  SIBISICTCS  TPETUH U3
BhIenpuBeaeHHbIX (aee) (Puc).

Jdns  kaxmoro  KoHpopMmepa  ObUIM  BBIYMCICHBI  KBAaHTOBO-XHMHUYECKHE
KBaJIpaTUYHBIC  CHJIOBBIC  TMOJIs,  KOTOpbIe  KCIOJB30OBAIMCH  JUIi  pacueTa
CpPE/IHEKBAIPATUYHBIX AMILTUTY T KOJICOAHUH aTOMOB ¥ KOJICOATEIBHBIX TOIPABOK.

DJNEeKTPOHOTPaMMBI HCCIIEAYEMOTO BEIIEeCTBA OBUIM TOJNyYeHBI B J1a0OpaTOpHUu
ra3oBoii anexkrponorpadpuu MI'Y Ha npudope 3I'-100M npu remnepatype 319 K.

[TpoBepka mMozeselr KOHPOPMEPOB BBISBUIIA, YTO C IKCIICPUMEHTAILHBIMU JTAHHBIMU
Jy4IIIe BCETO COTIacyeTcst Moieib KoHpopmepa ¢ 1-0if MeTHIIBHON TPYNIION B aKCHAITBHOM
nonoxennu (aee) (Rf = 4,5 %), B To Bpemst Kak oCTajabHbIC KOH(POPMEPHI CYIIECCTBEHHO
Xy’Ke COTIacyroTCs ¢ anekTpoHorpadpuueckum sxcrnepumentom (Rf = 10-19 %).

B pesymprare ObLIa AKCIEPUMEHTAILHO YCTaHOBIEHAa KOH(OpManus ITaHHOTO
BemecTBa M €€ OCHOBHBIE reomerpuueckue mapameTpsl: [I4(C — N) = 1,502(21) (3x30) u
r((C — N) = 1,447(12) A" (eumo), Z(C — N — C(Hs)) = 111,1(15)° wu
Z(N-C-N) =111,8(1,0)°.

Pabora BeinonHeHa npu noaaep:kke POOU (rpant Ne 05-03-32445a).
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JIABEPHBIA UMIIYJbCHBIA ®OTOJIN3 KOMILJIEKCA PtCIez'B
BOJIHBIX PACTBOPAX
3HakoBckas 1.B.

Hosocubupckuii 2ocyoapcmeennulii yHugepcumem

Kommekcsr Pt(ll, 1V) ¢ 6GnoopraHnveckuMu JUraHAaMd HIMPOKO HCIOJIB3YIOTCS B
menuiuHe.  DOTOXMMHYECKHE  TpOIecchl  coenuHeHmid Pt mpeacraBisiroTcs
NEPCIICKTUBHBIM HAIIPABJICHHUEM CHHTE3a TAKUX KOMILUIEKCOB. MOJCIbHBIM OOBEKTOM JIIsI
W3y4YEeHUs dboroxummun KOOPAMHAIIMOHHBIX COCTMHEHU I Pt(IV) ABJISIETCS
komuzexc [PtClg]*.

[lenb paboThl — METOIOM JIa3epHOro uMIyascHOro (otosmsa (XeCl nazep, 308 Hm)
ONpPENeINTh  NPUPOLY  KOPOTKOXKMBYIIMX  NpOaykToB  (orommsa  [PtClg]> B
BOJTHBIX PacTBOpax.

CrarmoHapHbIi (HOTONM3 BOAHBIX pacTBopoB Kommuiekca [PtClg]* (10° — 10 M) B
obmactm 313 HM TPHBOAUT K €ro akBarauu C KBaHTOBBIM Bbixogom 0.19. B
AKCHEPUMEHTAX IO JIA3EPHOMY HUMITYJIbCHOMY (DOTOJU3Y 3apETUCTPUPOBAHO 00pa30BaHUE
xoporkoxkuBymmx kommiexcos Pt(I11): [PtCl(OH)(H,0)]* u [PtCly] (B omrmueckom
criekTpe HabmomaroTes monockl B obiacti 410 u 450 HM COOTBETCTBEHHO) M aHUOH-
pamukana Cl” (momoca B o6mactu 350 mm). Beixox [PtCls]” me mpeBbimaer 10% ot
KOJIMYECTBA HCUe3HyBIIMX KommuiekcoB [PtClg]*. Ilpemmoxen MexaHmsMm (oTomm3a
[PtCls]* B BOmHBIX pacTBOpaXx:

[PtClg]> —hv — [PtCls*...CI'] [TepBuunHas pagukanbHas mapa (1)

[PtCls*...CI'] + H,0 ——> [PtCls(H20)?...CI*] Bropuunas pamukanbHas mapa (2)

[PtCls(H20)?...CI'] —— [PtCls(H,0)]" + CI” O6parHslii neperoc saekrpona (3)

[PtCls(H20)*...CI'] —— [PtCls(H20)]* + CI° Bsixox B 06beM (4)

[PtCls(H20)]* +H,0 ——[PtCl4(OH)(H20)]* +H*+Cl ks = (8 + 1) x 10° ¢ (5)

[PtCl4(OH)(H,0)]*—> [PtCl,] + OH + H,0 ke=(1.3+0.2) x 10°c* (6)

Pa6ora moxnep:xana PODU (rpantsr 05-03-32474, 06-03-32110, 06-03-90890-Moun)

u [IporpaMmoii KOMIUIEKCHBIX HHTETpaoHHbIX mpoekToB CO PAH-2006 (rpant Ne 4.16).

1. 1.V. Znakovskaya, Yu.A. Sosedova, E.M. Glebov, V.P. Grivin, V.F. Plyusnin,
Photochem. Photobiol. Sci., 4 (2005) 897.
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OPTO- ITAPA-CEJIEKTUBHOCTb U UK CIIEKTPbBI JUBOJOPO/JAOB,
AJICOPBUPOBAHHBIX HA HEOJIUTE LiX
NBanos E.b.
MI'Y um. M.B. Jlomonocosa

OnouH u3 3(QPEeKTUBHBIX MHCTPYMEHTOB HCCIIEJOBAHMS KaTaIUTUYECKUX CBOICTB
TeTepOreHHBIX KaTaau3aTOJIPOB OCHOBAH Ha MpuMeHeHHHu MK-cnekTpoB «MONEKyISIpHBIX
HIYTIOB» - MOJIEKYJ, CHEKTPbl KOTOPBIX UYBCTBUTEIBHBI K OCOOCHHOCTSIM aJCOPOLIMOHHBIX
nojiel Ha MOBEPXHOCTH Karanu3aropa. Panee ObUIM MOIMYJSPHBI TaKUE MOJIEKYJBI Kak
aMMUaK ¥ OKCU[ yriiepoja. B mocnennee BpeMs UM Ha CMEHY MPHILLIM U30TONMMYECKUE U
SICPHO-CITMHOBBIE MOIU(BHUKAIIMHM MOJIEKYJIIPHOTO Bogopoaa (auBomopost) 0-Hy, p-Hy, p-
D, u 0-D,. Mx npeumymiecTBa: maible pa3Mepbl MOJEKYJ, YTO MO3BOJISIET MPOHUKATH B
cample MaJleHbKHe Topbl, Oosbmme casuru WK wactoT, Hanuume opTro- M mapa-
MO U UKALHIA, 4TO MIPUBOJIUT K PpaLLEILIEHUIO B HK-cnexrpax
a7IcOpOMPOBAHHBIX MOJIEKY.

B noxnane npearaeTcs moAaxoa, OCHOBAaHHBINM Ha COBMECTHOM Hcnoab30BaHuu MK-
CIEeKTpoB M (akTopoB (k03((UIMEHTOB) pa3jeieHusi OpTo- Hapa- JHUBOAOPOJOB IpU
HU3KOTEMIIEpaTypHOil amcopOuuu. B kauectBe 0O0bekTa M30paH XOPOIIO M3YUYEHHBIM C
touku 3penus MK-crextpoB meomut LiX, mis KOTOPOro HaMH BIEPBBIC IMOJYUYCHBI
KodpGUIMeHTH pa3aeneHus 0- pP-Hy u p- 0-Dy B mmpokom nHTEpBane Temmneparyp.

B pabGore Obul UWCHONB30BAaH BapuUaHT ra30-afCOPOIMOHHONW  AIIIOEHTHON
xpoMatorpaduu Ha MmMoauuiIMpoBaHHBIX ancopoeHtax (DXMA). MoauduimpoBanue
OCYUIECTBIISJIOCH B IMHAMUYECKOM PEXKHMME C MPUMEHEHHEM B KaueCTBE I'a30B-HOCHUTENEH
KaK YHUCTBIX H30TOMHBIX ra3oB (e-Hz, e-D;), Tak U OMHAPHBIX CMECEH ITUX MOJECKYJ C
uHepTHbIME Tazamu He u Ne. IlpumeHeHue aacopOUPYIOIIUXCS Ta30B-HOCHTENEH
M03BOJISICT HAMHOTO PACIIUPUTh UHTEPBAI AOCTYMHBIX Temrepatyp (1o 50K).

CoBMECTHBIM aHalW3 JUTepaTypHbIX AaHHbIX 1o MWK-cmektpam u  Hammx
pe3ynbTaToB MO (haKTopaM CEJIEKTUBHOM aacopOIMH OpTO- Mapa- MOJEKYJ MO3BOJSET
BBISIBUTH CBSI3b MEXy caBuramu MK-dyacTor u BenuunHamMu KO3 QHUIUEHTOB pa3/IeeHusl.

Haercs IIPEJIBAPUTEIBLHOE KauyeCTBEHHOE 00BsSICHEHHE HalICHHbBIX

3aKOHOMEPHOCTEH.
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CUHTE3, BbIIEJIEHUE U ONPEJEJIEHUE MOJIEKYJISIPHOM
CTPYKTYPBI IBYX U30MEPOB C70(CF3)12

Urnarsesa /1.B.
MT'Y um. M.B.Jlomonocosa, Xumuueckuil ¢hpakynomem
[Tpon3BosnHble  (QyIEPEHOB CO  3HAYUTEIBHBIMU  3JIEKTPOHOAKIIETITOPHBIMHU
CBOWCTBAMH MPEJCTABISAIOT cO00M MHTEpecHble OOBEKTHI I UCCIel0BaHui. B mepByio

ouepeb TO OTHOCUTCS K (pyiuiepeHam, coaepxamum nprcoennaernsie CF3-rpymnmbl.

B nacrosmeil pabote Hamu ObUI OCYIIECTBJICH aMITyJIbHBI CHHTE3 CMECH COCTaBa

C70(CF3)12 — C70(CF3)18 mytem B3aumozeiictBust C7o u CF3l mo meronuke, onucanHON

B [1]. Pa3znenenue mpomykroB peakiuu MerogoM BIXKX ¢ mpumeHeHHeM B KauyecTBe
JIIIOCHTA TeKCaHa Ha mojynpenaparuBHOi koioHke Cosmosil Buckyprep 10 mm x 25 cm

no3Bonwiio BbienuTh gBa m3omepa C70(CF3)12. Ilytem MemieHHOro wucnapeHus

pacTBoOpuUTEINs OBUIM MOJyYEHbl KPUCTAIIBI 000OMX COEAMHEHUH, CTPOCHUE KOTOPBIX OBLIO
YCTAaHOBJIEHO IMpU IOMOIIM PEHTTEHOCTPYKTypHOro ananusza. Oxazanoch, 4TO 00€
MOJIEKYJIbI UMeIoT cuMMmeTtputo Cp (auarpammel Llnerens npuBeieHbI Ha PUCYHKE).
[IpoBeneHHble KBaHTOBOXMMHYECKHE pacdeTsl Merogamu AM1 u DFT mozBomunu
OOBSICHATh TPUYMHBI 00pa3oBaHMs JBYX JaHHBIX CTPYKTYp Cpeau OOJIBIIOro YucIia

BO3MOXHBIX u30MepoB coctaBa C70(CF3)12. JlonmoiaHHUTENbHBIE pacyeThl JAUIMOIBHBIX

MOMCHTOB BBIACJIICHHBIX COCI[I/IHCHI/Iﬁ IMO3BOJIMIIM OOBSCHUTH CYHICCTBCHHYIO PAa3sHULY HUX

BPEMEH yICPKUBAHHUS.

1. S. Troyanov, A. Dimitrov, E. Kemnitz. Angew. Chemie Int. Ed., VVol. 45, in press
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HOBBIE TEXHOJIOTHM NMEPEPABOTKHW TUTAHCOJEPKAIIUX
MNPOMBIIIJIEHHBIX OTXO0OJ10B
baemos A.b., U3tneyoB I'.'M., baemosa A.K.
Meorcoynapoonwii kazaxcko-mypeyxkuil ynueepcumem umenu X.A. Acasu,
Pecnybnuxa Kazaxcman

B HacTosiiee Bpemsl TUTaH IIUPOKO MPHUMEHSIETCS B aBHa- M KOpPAOIECTPOEHUH,
XUMHYECKOH U METAILTypIHYECKOM MPOMBIIUIEHHOCTSX, B 3TOW CBA3H, MpHU HepepaboTke
METAIJIMYECKOT0 TUTaHAa 00pa3yercs OOJBIIOE KOJUYECTBO OTXOJOB JAHHOTO METaylia.
[lepepaboTka 3TUX OTXOIOB CBsI3aHA C OOJBIIUMH TPYIHOCTSIMH, TaK KaK TUTAH SBISETCS
TPYAHOPACTBOPUMBIM, TYTOTUTABKUM (tmaB=17250C) Y TBEPIBIM METAIIJIOM.

OnHUM U3 MEePCTIEeKTUBHBIX MyTeH pelieHus: 3TON MpoOIeMbl SBISIETCS PACTBOPEHHE
OTXOJIOB THTAaHA C IOCIEAYIOIIUM CHHTE30M €ro COEIAMHEHUH, HAXOAAIMX IIUPOKOE
IIPUMEHEHUE B PA3JIUYHBIX OTPACIAX JIETKOM W XMMHMYECKOW MPOMBIIUICHHOCTH. B 3TOM
CBS3M, LEJIbl0 JaHHOM palbOThl  SBISETCS  HMCCIEAOBAHUE  AJIEKTPOXUMHUYECKOTO
pacTBOpPEHHUS] METAJUIMYECKUX OTXOAOB THUTaHa MPHU MOJSPU3ALUUA MPOMBIIITICHHBIM
HECTallMOHAPHBIM TOKOM M CUHTE3 €ro coeuHeHuil. MccnenoBanre npoBOaMIM B KUCIIBIX,
U B HEUTPAJIBbHBIX PacCTBOpAaX B CIELHUAILHOM YCTaHOBKE. B KadecTBE OTXOJIOB TUTaHA
HCIIONIb30BAI TUTAHOBBIE CTPYXKH Y cTh-KaMEeHOropckoro THUTaHO - MAarHHEBOTO
KOMOWHaTa ¢ coepanueM tutana He meHee 98,45 %.

H3y4eHO 53NMEeKTPOXUMHUYECKOE PACTBOPEHHE  METAUIMUYECKUX OTXOJO0B THUTAaHA,
UCIIOJIb30BaHHBIX B KQYECTBE OMIOJSIPHOTO 3J1eKTpoaa B Kucibix pactBopax (HCI, HSOy),
MpHU MOJSPU3ALUUA TTPOMBIIUICHHBIM TTEPEMEHHBIM TOKOM B 3aBHCHMOCTH OT Pa3JIMYHBIX
(GakTOpOB: IUIOTHOCTH M 4YacTOThl MEPEMEHHOI0 TOKa, KOHUEHTPALUU 3JIEKTPOJIUTA,
NPOJODKUTEbHOCTH  3jekTponuza. C TOBBIIICHUEM  KOHIICHTPAIUM  KHUCJIOTHI,
YCUJIMBAETCS XUMHUYECKOE PACTBOPEHHE TUTAHA, MO3TOMY KaXXYIIUHCS BBIXOJ MO TOKY
pactBopenus Tutana coctaisier: 9 M HySO4- 180% , 9 M HCI -110%.

Ha ocHOBe pe3ynbTaToB 3TUX UCCIEIOBAHUS Pa3paOOTaHbl HOBbIC MPUHITUITHAIILHEIC
CXEMbl TEXHOJIOTMH TMOJY4YCHHUs coequHeHuid TutaHa- cojed tutana(lll), ruapokcuma
tutana(lV), nuokcuma TuTaHa, Cyjib(dara THTAaHHIA U AMMOHHS SJICKTPOXHUMUYCCKUMHU
METOJIaMU M3 METAUTMYECKUX OTXOJO0B MPHU MOJSPU3AINH POMBIIIIEHHBIM MEPEMEHHBIM

TOKOM, M OBUIH NOJTy4eHbI yeThipe mnareHTa PecyOnuku Kazaxcras.
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UCCJEIOBAHUE TEPMOIMHAMUYECKHUX CBOMCTB PSJA
HEOPITAHUYECKHUX CTEKOJI COCTABA nTeO,-mZnO
Kanzees K.B., Cmupnosa H.H., Uypbanos M.®., I'pummn 1. A.
Hayuno-uccneoosamenvckuit uncmumym xumuu I'OY BIIO * Huxcecopoockuii
eocyoapcmeenHulil ynugsepcumem um. H.U. Jlobauesckozo™
Cpemu  COBpEMEHHBIX ~ HCOPraHMYECKHMX  MaTepuajioB  0co00  3HAYHMBI
HCOPraHWYECKUE TEJUTyPUTOBBIC CTEKIA, OJlarojapss KOMIUIEKCY IICHHBIX (DU3UKO-
XMMHUYECKHX CBOMCTB. IIUPOKas OO0JacTb MPOIMYCKaHUS, KPUCTAJUIM3ALMOHHAS H
KOPPO3HOHHAsI CTOHKOCTh, OTHOCHTEIBHO HH3Kas SHEprus (JOHOHOB, BHICOKOE 3HAUCHHE
TOKa3aTessl MPEIOMIICHHSI; ¥ 00JIaCThI0 MX TIOTEHIIMAIBHOTO TPUMEHECHHUSI B BOJIOKOHHOM
ontuke [1]. O6pa3oBaHue, CBOMCTBA M CTPYKTYPHBIC XapaKTEPHUCTUKH CTEKOJ CHCTEMBI
NTeO,-mZNO u mpoayKTOB UX KpUCTAUTH3AlMK uccienoBanvuchk merogamu MK u KP-
CIIEKTPOCKOIHH, pEHTIeHOrpadu, HeHTpoHorpaduu U Tepmorpaduu [2].
B nmanHoit paGoTe, BriepBbie METOAAMHU MPEIM3NOHHON aInabaTHYeCKON BaKyyMHOM

B obnactr 6—350 K u quHaMu4eckoi ckaHupyromniei kaopumerpun B oomactu 320—650 K

M3ydeHbl TeMriepaTypHble 3aBucumocTd Temnoemkoctn Cp = f(T) Tpex obGpasuos

TEJTYPUTHBIX cTekosn coctaBa NTeO,—(1-n)ZnO {n = 65, 70, 80 moa%}. OnpeneneHs
TEPMOJUHAMUYECKUE  XAPAKTEPUCTHKH WX  PACCTEKIOBAHHMSA M CTEKJI00OPa3sHOro
COCTOSIHMS, OLICHEHBl TEMIIEpaTypbl Hadaja Kpucrtaium3auuud. Ilo mosyd4eHHBIM
SKCIICPUMCHTAJIbHBIM JAaHHBIM PACCUHUTAHbI CTAHAAPTHBIC TCPMOANHAMNYCCKUC (1)YHKIII/II/I:

terutoemkocts C°, suramenus H°(T)—H®(0), surpomus S°(T)—-S°(0) u dyskims

p1
I'u66ca G°(T)-H°(0) mna obmactu or T — 0 mo 650 K B creknooOpasHOM H

“epeoxMaKICHHOM KHUAKOM~ COCTOSHHIX. COIMOCTaBlIeHbl TETUIOEMKOCTH CTEKOJ |
COOTBETCTBYIOIUX AJJUTUBHBIX CMECEH OKCHJIOB, BXOJSIIMX B HMX COCTaB. [lomydeHsbI
3aBUCUMOCTH TEeMIepaTyp paccTeKIoOBaHus, Hayaja KpUCTAILTU3AIIUU u

tepmonnHammdeckux ¢ynkmuid npu T = 298.15 K u T = 600 K ot ux cocrasa.

1. Wang J.S., Vogel E.M., Snitzer E. // Opt. Mater. 1994. V. 3. P. 187-203.
2. Burgeret H., Kneipp K., Hobert H., Vogel W. et al // J. of Non-Cryst. Solids. 1992.
V. 151. P. 134-142.

Pabora BBIIIOJIHEHA pu (¢uHaHCOBOM MOAJIEPKKE POOU

(xom mpoekTa Ne 05-03-32363).
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3AKOHOMEPHOCTHU ®OTOXUMHNYECKOI'O XJIOPUPOBAHUA
YIABTPAJUCIIEPCHOI'O AJIMA3A
Kapnyxun A.B., Koponrkos B.B.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

["anorenupoBaHue npeaBapUTEIbHO BOCCTAHOBIICHHBIX YJIBTPAIUCIEPCHBIX alIMa30B
neronaronHoro cuntesa (YIIA) mpencrasiser co0oil yaoOHBINA CrOCO0 aKTHUBAIUU HX
MOBEPXHOCTU MYTEM CO3JaHHMsI HAa HEW OHIEKTPOPMIBHBIX ILIEHTPOB, CIHOCOOHBIX K
JanbHeHIeMy B3auMOJICHCTBUIO C HIMPOKHM HaOOpOM HYKJICO(pUIBHBIX areHToB. JlaHHas
CUHTCTHUYECKAsl CTPATETHs IMUPOKO HCIOIB3YETCS B XUMHUHM AJIMa3HBIX MaTCPUAIOB IS
MOJTyYEHUsI IPUBUTHIX MOBEPXHOCTHBIX COCTMHEHUI.

O6paboTtannsiii Bogopoaom mnpu 800 OC B Teuenue 5 4 HaHOATMA3 JIIETOHALMOHHOIO
cunre3a Mapku «YJIA-CD» (yaenbHas MIomiaas moBepxHoctu 237+1 M2IT (B2T)),
noJBepraju xjopupoBanuto (mpu odnyueHun Y D-1amroit) pacTBOPOM MOJIEKYJISIPHOTO
XJIOpa B TeTpaxjopMmeTaHe. Peakiuio mpoBOIWIM B KBaplLEBOM PEaKTope, CHAOXKEHHBIM
MEPEMEITUBAIOLIIM YCTPOHCTBOM.

Konuentpanuto xjopa B obOpasue YJIA ompenensiu C IMOMOIIbIO PEHTTEHO-
duryopecuenTHo# cekTpockonuu (Ha mpudope «Crekrpockan-V»). O6paser; YA nepen
AHAJIM30M JUIMTENLHO BhIIepKuBaicsa B Bakyyme (1 mm pr.ct.) mpu 70 °C.

B xoze mpoBeneHHBIX SKCIEPUMEHTOB YCTaHOBIICHO, YTO MPH XJopupoBanuu YJIA B
teuenue 10 4 KoHIEHTpauusi Xjopa B oOpasue coctaBuia ~3% wmacc. YBeIUueHHE
Bpemenu xyopupoBanus g0 30 u mo3Boisier BBecTH eme 1% ximopa. Takum oOpazom,
MaKCHUMaJIbHasi MOBEPXHOCTHAsI KOHIIEHTpaIus xjopa cocrtasiseT 2,9 atoma Cl Ha 1 HMC.
YcTaHOBNIEHO, YTO XJIOPUPOBAaHHAs MOBEPXHOCTh Y JIA ruaponuThuecku cTaOuiabHa Ha
BO3/JyXe, IO KpallHEed Mepe, B TEUYEHUE HECKOJbKUX 4acoB. llepememuBanue
xnopupoBaHHoro oopasna (~3%) B 0.25M NaOH B teyenue 3 4 MPUBOIUT K YMEHBIIICHHIO
koHueHTpanuu xyaopa 10 0,9%. Ilokazano, uto ucxomueii YJIA, He moaBepraBIIUKCS
BOCCTAaHOBUTENIBHON 00paboOTKe, Takke CrocoOeH K XJIOPUPOBAHHIO M, B I3TOM clyuae,
koHuentpaius Cl cocraBuna ~1%, 4ro MOATBEpKIACT HAIWYHME THAPUIHBIX TIPYII B
ucxogHoM Y/IA u mo3BOJS€T NPUMEPHO OLIEHUTh MX «KOHLEHTPALUIO» 10 M IOocCie

BOCCTAHOBUTEIHHON 00pabOTKH.
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TEOPETUYECKOE HUCCJIIEJOBAHUE NNPOLHECCOB TEPMHUYECKOI'O
PA3JIOKEHUSA HUTPOAJIKAHOB
Kucenes B.I'.
Hoeocubupckuii I'ocyoapcmeennwiii Ynusepcumem,
Huemumym xumuueckou kunemuxu u eoperusi CO PAH

AnudaTndeckue HUTPOCOCTUHEHHS TMPEACTABISAIOT 3HAUYUTEIbHBIA HHTEpEeC IS
CUHTE3a BBICOKOXHEPTETHUECKUX MATEPUAIIOB U OKHCIUTENEH Ui paKkeTHBIX TOIUIMB. B
CBSA3M C OTHM, HCCIEJOBaHHE TEPMHUECKOIO  pa3lIOKEHUA  alu(paTHUYECKUX
HUTPOCOCTUHEHHUH MPEAICTABISET 3HAUUTENbHBIN HHTEpeC. [IJis MOCTpeHUs] KHHETHYECKUX
MoJIeIel CIOXKHBIX MPOLECCOB TOPEHUSI BHICOKOAHEPTEeTUYHBIX MaTEpHaioB HEOOXOIUMO
3HaHUE KOHCTAHT CKOPOCTH BCEX 3JEMEHTApHBIX PEAKIMH, a TaKKe UX 3aBHUCUMOCTH OT
Temrneparypsl u AaBieHud. K coxanenuro, s 60JbIIel YacTH NpeanojaraéMbiX peakuuit
TaKUe HKCIEPUMEHTAIbHbIC JaHHBIE OOBIYHO OTCYTCTBYIOT. TeOpeTHUYECKHE pPacUeThl
KOHCTaHT CKOPOCTH TpeOYIOT 3HaHHsS CTPYKTYpPhl U CBOMCTB pEareHToOB, MPOAYKTOB U
MEPEeXOIHBIX COCTOSIHMMA KaxAoW snemMeHTapHoW ctaauu. C TOYHOCTBIO, ONM3KOH K
9KCIEpUMEHTaIbHON (~1-2 KKai/MoIib), Takue JaHHBIE MOXHO IOJYYHUTh C ITOMOIIBIO
KBaHTOBOXMMHUYECKHUX PAaCUETOB JOCTATOUYHO BBHICOKOTO YPOBHS.

Hactosmass pabora TmoOCBsIIEHAa TEOPETHUYECKOMY H3YYEHHMIO MEXaHH3MOB
TEPMHUYECKOTO Ppa3NIOKECHUs HUTPO3aMEIICHHBIX ankaHoB. Jlig MOHO-, 1U- U
TPUHUTPOMETAHA, a TaKXK€ HUTPOITaHA, OBUIM ONTHUMHU3UPOBAHBI TE€OMETPUU U
JIOKQJIM30BaHbl TEPEXOJIHBIE COCTOSHHUS TMEPBUYHBIX MOHOMOJIEKYJSPHBIX peaKuit
(paavKanbHBIA pacrajg, W30MEpU3alks B HUTPUT WK alu-GpopMy), MPOUCXOMAIINX B
npolecce TEepMOiIM3a JITHX coeauHeHui. Jlamee ObUIM paccUMTaHbl AKTHBALMOHHBIC
Oapbepsl U TEIUIOTH peakuuid. B psne ciydaeB BbIUKMCIEHBI KOHCTAHTBI CKOPOCTH PEAKIUil
B mmpokoM temneparypHom uHTepBasie (300 - 2000 K) B mpenene BHICOKUX JaBICHUH C
UCIOJIb30BaHUEM KaHOHMYECKON WM BAapUAILMOHHON TEOpPUM IMEPEXOAHOI0 COCTOSHUS.
PaccmoTpenbl Takxke JanbHEHIIME pPEaKUMHd HHTEPMEIHATOB, OOpasymoIluxcs B XOJe
NEPBUYHBIX IMpoleccoB. Bce pacueTsl MNPOBOAMIM € MOMOUIBIO COBPEMEHHOI
MHOTOYPOBHEBOIl ~ KBAaHTOBOXMMHYECKOH  Metoauku G3  u, 118  CcpaBHEHHS,
metoaom B3LYP/6-311G(d,p).

BbbuT0 TpoaHaM3UPOBAHO BIMSHUE XUMUYECKOTO CTPOCHHUS PEareHTOB Ha BETHUUHBI
AKTHUBALIMOHHBIX 0ApHEPOB M KOHCTAHT CKOPOCTU 3JIEMEHTAPHBIX IpoleccoB. CpaBHEHUE
MI0OKA3aJI0 XOPOUIME COTIaCue PACCUUTAHHBIX BEIMYUH C UMEIOMIMMUCS JJIsl HEKOTOPBIX

peaKHI/II\/'I OKCIICPUMCHTAJIbHBIMU TaHHBIMU.
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MOJAEJUPOBAHUE JUHAMUKU BAPBEPHOI'O MUKPOPA3PAJIA U
PACYHET JUCCHUIIALIMU TEIIJIA B KAHAJIE MUKPOPA3PSIJIA
Kucenes M.A., Tkauenko U.C.

MI'Y um. M.B.Jlomonocosa, Xumuueckuii ¢paxyiomem

[ToBepxXHOCTHBIN OapbepHBIN pa3psiia BO3HUKAET HA TOBEPXHOCTH AUAIJIEKTPUKA
pa3psAIHON SYEHKH, KOT/Ia K BHICOKOBOJIbTHOMY JJIEKTPOJY MPHUKIIAIBIBACTCS HANPSHKCHHE
MOpsIIKa HECKOJIbKUX KHJIOBOJIBT. OH COCTOMT M3 MHUKPOPa3psa0B, Pa3BUBAIOLIUXCS B
pPa3psAIHOM MPOMEXKYTKE BIOJb IIOBEPXHOCTH JMAJEKTPUKA HOPMAJIbHO K KaToXy.
UncneHHOE ONMUCAaHUE MOJETH OJWHOYHOTO MHUKpOpaspsaa BO3MOXKHO B pamkax 2D
npuOIKEHHsST Ha OCHOBE COBMECTHOTO pEIIEeHUs THIPOJUHAMHYECKOH CHCTEMBI
ypaBHeHUH u ypaBHeHHs IlyaccoHa ¢ y4yeToM OSMHUCCHU C Karoja. AKTHUBHBIN
ra3-KUCJIOpO/I.

Pacuersl mokazanu, 4yTo (opMHpOBaHHE KaHalla MHUKpoOpaspsla HAuMHAETCS C
pa3BUTHUSL aHOJHOHAMPABJICHHOTO CTpuMepa. JIBMKEHHE cTpuUMepa BIOJb AUDIICKTPUKA
BBI3BAHO PA3BUTHEM U PACHIUPEHHUEM KaTOMHOTO CIIOS U (DOTOIMHUCCUEH SIEKTPOHOB C
katona. KaTomHblii cooil  SBISETCST MCTOYHMKOM BTOPUYHBIX AJIEKTPOHOB. OHHU
MOJJIEP>KUBAIOT PA3BUTUE MIPOBOISIIETO KaHAJa BJIOJIb IOBEPXHOCTH JIUAJIEKTPUKA.

YMeHbllIeHHEe TIEPEHOCUMOr0 3apsija B KaHAJIE U €ro HaKOIUIEHHWE Ha MOBEPXHOCTH
IUDJICKTPUKA  TNPUBOJUT K  MPEKPAIICHUIO  pas3psAaHbiX — mporeccoB.  Cpenssist
HANPSOKEHHOCTh TIOJISL B KaHAlle MUKPOpPAa3psia TOCTaTOYHA JAJisi TOTO, YTOOBI BO30YIUTH
MOJIEKYJIbl ¥ POU3BOAUTH aKTUBHbBIE aTOMBI KUCJIOpOoAa. DPPEeKTUBHOCTh CHHTE3a 030Ha B
OCHOBHOM OIIPEICIISETCS IEKTPOHHBIMU CTOJKHOBEHUsAMU. [lociie okoHYaHusT TO# (a3l
paspsijia, KOrja OCHOBHYIO pOJb WIpaeT d3JIEKTPOHHAs KOMIOHEHTa, 3((eKTHBHOCTH
YMEHBIIAETC  M3-3a JBW)KEHUS MOHOB BO BpEMs 3aTyXaHus paspsna. PaccuuranHas
3¢ (EeKTUBHOCTh COOTBETCTBYET HM3MEPEHHBIM pe3yJbTaTaM U COCTaBISET OKOJIO
7-9 kBt1-4yac Ha KuIOrpaMm.

Crnemyst moy4eHHBIM pe3yJbTaTaM, TEMIIEpaTypa B Pa3psaHOM MPOMEXYTKE MEKITY
JIBYMS CIICAYIOIIMMU APYT 3a APYroM MUKpopaspsiaamMu yBenuduBaetcs Ha 3-10 rpaaycos,
YTO PACXOJHUTCS C TEOPETUYECKUM pacueToM, moiydeHHbiM B [1]. Bmaromaps stomy,
HarnpsHKeHUe mpo0ost yMeHbIaercst Ha 5-8%.

PesynpTatel MonenupoBaHHsS TOKa3bIBalOT, YTO Ha 0a3e MOBEPXHOCTHOTO
OapbepHOro paspsga MOXKHO MOCTPOUTH MPOU3BOAUTENBHBIM 030HATOP C OTHOCHUTEIHHO

MaJIbIM 3HAUCHUCM YACIIbHBIX DHCPro3aTrpaTr Ha CUHTC3 O30HaA.

1. Camoiinosnu B. T., Tmwbanos B. U., Koznos K. B.// ®usnueckas xumus

O6apwepHoro paspsna Mocksa: u3a-so MI'Y, 1989. 176 c.
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NCCIEJOBAHUE ®OTOJU3A O-BEH30XHMHOHOB

KnementeeBa C.B., Mumenko O.I'.

Huoicecopoockuii cocyoapcmeennsiii ynueepcumem um. H.U. Jlobauesckoeco

[Tox netictBuemM Y® W BUAMMOTO HW3IyYEHUS XUHOHBI CIOCOOHBI IOJBEPraThCs
MHOTOUYHCJICHHBIM TpeBpalleHusIM. VI HUIIMUPOBAHHbBIE CBETOM pEakluu 0-OEH30XHMHOHOB
BaXHBI ISl CUHTETUYECKOM XMMMH, MOCKOJIBKY MHOTHE M3 HUX aHAJIOTUH B TEMHOBOI
XUMHUH HEe UMeIoT. MccnenoBaHne KHHETHUECKUX 3aKOHOMEpPHOCTE! UX (oTompeBpalieHui
MO3BOJIMT NPESIOKUTh MEXaHU3M 00pa30BaHUs MPOAYKTOB (POTOIH3A.

B anexrponnom criekrpe 3,5- u 3,6-au-mpem.-0ytui-o-6en3oxunonos (3,5-Q u 3,6-
Q) umeetcs nBe mosockl nornomieHus B ooacti 400 u 600 HM, COOTBETCTBYIOIIUX T—TT*
U N—7*- mepexonaM KapOOHWIBHBIX Tpynn. Ilpu obmydeHun 0-O0€H30XHMHOHOB BOIHM3U
KOPOTKOBOJIHOBOI'O MaKCHUMyMa MPOMCXOIUT BO30YXKIACHHUE MOJEKYJbl XMHOHA B Sppx-
cocrosiaue ¢ mociuenyromeid 100%-Hoi WHTEPKOMOMHAIMOHHOW KOHBepcHed B Tpgpx-
COCTOSIHUE, U3 KOTOPOTO OCYIIECTBISIOTCS AaJIbHEHIIINE TPEBPALCHUS.

W3ydyeHne KUHETHYECKUX 3akoHOMepHocTel Qoronuza 3,5-Q u 3,6-Q B HoHaHe
npoBoAWIOCH B KBapueBoii kioBere ¢ | = 0,55 cm npu obimyuennn ceerom samnsl JIPII-
500 ¢ mmmuamu BoaH 366 HM (3,5-Q, Amax = 385 um) u 405 M (3,6-Q, Amax = 400 HM).
VYcraHoBIEeH TEpBBIA TOPANOK (OTOXMMHUYECKOW PEAKIUU PA3TO0KEHUS XHHOHOB TIO
HAYaNbHOM W TEKyIeld KOHIIEHTpAallMM U HE3aBUCUMOCTh KBAHTOBOTO BBIXOJA
doronpeBpaliecHUss XWHOHOB OT WX HAYaIbHOW KOHIICHTPAIMM W HWHTEHCUBHOCTH
MaJaroUIero U3y4YeHUs B UHTEpBAJIe 10" - 10" kBant-c™' . KBaHTOBBII BBIXOJ COCTABHLIT
0,019+0,002 mns 3,5-Q u 0,028+0,001 mns 3,6-Q.

IIpu oGmyueHun pactBopoB 3,5-Q u 3,6-Q B HOHaHe ¢ KOHIEHTpareil mopsaka 107
MoJib/1 Beiiessiercs: okos10 1 Mok CO Ha 1 Mok pacnaBiierocst XuHoHa. Takum o0paszom,
nepBUYHON (oTOpeakumeil B JTUX YCIOBHUSAX SIBISETCA JEKapOOHUIMPOBAHUE C
oOpazoBanuem 2,4- u 2,5-mu-mpem.-Oy THIMKIONECHTAIUCHOHOB. [Ipy TMOBBIICHUN
KoHLeHTpaumuu 10 10? Momb/l BO3pacTaeT poib BTOPHYHBIX (POTOXUMHYCCKHX W
TEMHOBBIX IPOIECCOB, a TaKKe OMMOJEKYJSPHBIX (POTOpeaKUuuil 0-O0EH30XMHOHOB. JTO
NpUBOAUT K CHIKEeHHIO Bbixona CO m K 00pa3oBaHMIO CMECH Pa3IMYHBIX KOHEYHBIX
NPOAYKTOB (oTONM3a, KOTOpbIe ObUIM BBIJEIEHBI U3 PACTBOPOB B I'E€KCaHE, pa3fesieHbl C
MOMOIIBIO MpenapaTuBHON Xpomatorpaduu u oxapakrtepuszoBanbl Metonamu TCX, UK-,
Y®- wu pasymepnoir SMP-cnektpockonuu, a Takxke MerogoM PCA s

KPHUCTATINIMICCKUX COCﬂHHCHHﬁ.
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KBAHTOBO-XUMHWYECKOE WCCJEJOBAHUE MOJEJbHON PEAKIIUA
B3AUMOJEVCTBUS KUCJOPOJA C ®PATMEHTOM JIHK
Ko63eBa T.I'., Ko63es I'.U.

Openbypackuii 20cy0apcmeeHHblll YHUgepcumem

®oTOCEHCHOMIIN3UPOBAHHOE TMOBPEXKICHHE KIETOK B MPHCYTCTBUU CBETa W
kuciopoaa (poroaunamuueckuii 3dpdexr (PID)) MOKET COMPOBOKIATHCS ACCTPYKIIUCH
JHK non BozneiictBueM cunrietHoro kuciopona. Ha ocnoBanum pacueroB MK CCII B
6asuce 6-31G** u meromom KB moctpoens kpublie ceuenus [IIID mpu cOmmkeHun
TPUIUIETHOrO (CHHIJIETHOTO) KHCI0poAa ¢ atroMoM (ocdopa wiu yriepoaa (pparMeHta
g JIHK (Puc 1).

r AN JIng  Kaxaoro W3 BapUaHTOB

l)i\ 02
5 R
- MPOBEAEH  pacyeT  BJIEKTPOHHBIX U
Puc 1.
Ipubmxenne T CIIMHOBBIX  XapPaKTCPUCTHK MOACIBbHBIX
O, K aTOM; 55 92
yfﬂepoﬂa ézs(l)n ”Eﬁ@ komruiekcoB  4,6[1,302...2,4¢p.IHK] B
20
docdopa P (1) \ R ﬁﬁ: o3 HHTEpBAJIC MEXKMOJICKYIAPHBIX
a cin H 2 .
paccrostanii R=[2.0+5] A ¢ marom 0.5 A.
H
\ OcHoBHOE COCTOSIHUE KOMILIEKCa
L‘A\
" 6[302...¢pp.4AHK] nns o6oux BapuaHTOB

COOTBETCTBYET TPHUIUICTHOMY KHCJIOPOIY, OJHAKO Tpu cOmmkeHnn kuciopoma ¢ C28
kpuBast [1[1D nmeer akruBanmonHsii Oapbep Ea=0,56 5B u mMeHee rimy0okuii MHHUMYM
De= 0,49 5B, 4TO CBHUICTENLCTBYET O MCHEE IPOYHOM CBS3BIBAHHS KHCIOPOJA.
Ces3piBanMe kuciopoma mnpu commkeHnn O2 k atomy ¢docdopa ¢parmenta JJHK
MIPOUCXONUT B OKPECTHOCTH TOUKH R=3 A. Paccuntannas sHeprus auccormamnuu De= 0,94
5B. Crabmin3anus KOMIUIEKCa 00eCIIeYnBaeTCI OOMEHHBIM B3aUMOIEHCTBUEM BCIIEACTBUE
JOKaJM3allMd  3HAYUTEIHHOM CHUHOBOW TIUIOTHOCTH Ha (parMeHTax KOMIUIEKCa,
pacIIOIOKEHHBIX Ha 3HAYMTEIBHOM YIAIEHUH Apyr OoT Apyra. CymMmapHas CHHHOBAs
IUIOTHOCTH Ha TyaHO3WHE W TUMHIWHE ONM3Ka K eQWHUIE. /[Ba CIMHA JOKaIM30BaHBI HA
aTOMax MOJICKYJIbI KHCIOpOJaa, OIWH chuH Ha artoMe kuciopoma O21 docdhoproit
rpymmsl P20.

Pe3ybTaThl CBUACTENLCTBYIOT, 4TO TpUIieTHOE coctosiaue ¢p.3IHK mpencrasiser
coboii OWpaaukanm ¢ JAByMs CIUHAMH, JIOKQIM30BaHHBIMH Ha aroMax KHCIOpojaa
dochopusix rpymm P20, P41, koropeie 3HAUMTENBHO OTHAJICHBI JAPYr OT Jpyra.
Commxenne 1,302 ¢ ¢p.1,3/IHK npuBomuT k nepepacrpenesieHuio CIMHOBOM TIOTHOCTH
B KOMIUIEKCe O€3 M3MEHEHHs IOJHOTO CIMHA CHUCTeMbl. Hampumep, B TPUCYTCTBHH
kuciopona Ha paccrossanu R (02-P)= 5 A B xommiexce 3[02...¢p.3/AHK] crun
JIeOKAIM30BaH  Ha  JIByX aromax kuciuopomga Gocdopuoit rpymmer  ¢p.3AHK
(p(042)=0.386, p(043)=0.699), a BTOpOH CIWH JCIOKAIW30BaH IO aroMaM TI'yaHHHA
dparmenta JJHK: p(N36) =0.388, p (C32) =0.369, p (038) =0.265, p (C34) =0.158. B0
MOJTBEPKIAET TYLIEHUE CHHIJIETHOTO KHCIIOpoia T'yaHnHOM B coctaBe ¢parmenta JJHK u
COTJIaCyeTCsl € DKCIEPUMEHTAILHBIMH JaHHBIMH, COTJIACHO KOTOPHIM TyaHO3HMH- 3/-

docdar SIBIISICTCS XOPOIIHAM TYIIUTEIEM CHHTJIETHOTO KHCIIOpOIa
(k Teop paBua 500-104M-1c-1).
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OKUCJ/IUTEJBHAA NJECTPYKIUA 3TOKCHUJIATOB AJIKUWJI®EHOJIOB
PEAKTUBOM ®EHTOHA
Ko3ssipesa 10.H.
bencopoockuii cocyoapcmeennvlil ynusepcumem

B mnocnennee pnecsTuieTe HEHOHOTEHHBIE IOBEPXHOCTHO-AaKTHUBHBIE BEIIECTBA
(HITAB) Tuma 3TOKCHIATOB aaKHI(EHOIOB MOJBEPIralOTCS PE3KOH KPUTHKE, MOCKOJIBKY
OHM JOCTaTOYHO YCTOWYMBBI B OKpYyXXaroUlell cpeae MU MEUIEHHO IOJBEprarrcs
ouopasnoxkenuto [1]. OqHako B HacTosIIee BpeMs STH BEILECTBA SIBISIOTCS MPAKTHYCCKU
€IMHCTBEHHbIM oTedecTBeHHbIM BHaoM HITAB. Bcraer Bompoc o 3aMeHe 3TOKCHIIATOB
ankunadenonoB umnoptaeiMu [1AB, 6o o pazpaboTke 3(h(PEeKTUBHBIX CITOCOOOB OYUCTKH
BOJIbI OT kecTkux [TAB, KoTOphIe mpenecTBy0T OMoaerpagalluy UK JaXe 3aMEeHSIOT ee.

B nacrosmieit paboTe mpeiokeHO HCIOIb30BaTh OKUCIUTEIbHYIO TECTPYKIMIO IS
MUHEpaJIN3alliil TOKCUJIATOB alKWI(QEHOJIIOB. B KauecTBe OKMCIUTENEH HCIOIh30BAHBI
CHCTEMBI MEPOKCH] BOOopoa — HoHbI kene3a (1) u mepokcum Bogopoa — HOHBI Keme3a
(1. OmnpeneneHbl ONTUMAaJIbHbIE YCIIOBHS OKHUCIUTENbHOU JNECTPYKIHU
okcudTUIUpoBaHHbIX HIIAB ¢ paznuuHoi JMHON OKCHMATWIBHON nenouku — Heononos
A® 9-12, 9-10 1 9-6 - 1 BBIMONHEHA OICHKA TITyOWHBI UX TPEBpAIICHUS. Y CTAHOBJICHO,
yTO0 Ha 3()PEeKTUBHOCTH MpoLecca OKHUCICHHUS BIMAET KaK KOHLEHTpalus MNepoKcHaa
BOZIOPO/IA, TaK U KOHIIEHTPALIMsI HOHOB YKeJe3a.

IToxazaHo, 4TO I WM3y4yeHUS KUHETUKM OKHCIUTENbHOro pasnoxxeHus HIIAB
11eJIeCo00pa3HO UCIONIb30BaHUE TeH30MeTprueckoro Meroaa u BOXKX. Ycranosneno, uto
MIOBEPXHOCTHOE HAaTSKEHUE BOJAHOTO pacTBOpa, cojepxkaiiero HeoHon u OKuCIuTeNnbHbIE
peareHThl, ¢ TeueHneM BpeMeHu pacteT 10 70 MH/M, 4TO CBUAETEIBCTBYET O MPAKTHUECKH
HOJTHOM IECTPYKIMU OKCHATHIMPOBAHHBIX N30HOHMII()EHOIOB.

TakuM 00pa3oM, XuMHUYecKas NecTpykiuss HeoHoma MOXET CTaTh albTePHATHBOM
Ouoaerpasanuy, TpuyeM BO3MOKHO PEryJUpOBaHUE CKOPOCTH M IIIyOMHBI Ipolecca 3a
CYET BapbUPOBAHMS KOHLEHTPALUU OKUCIUTENIbHBIX PEareHToB. Takol MoaXoi MO3BOJIMUT
coxpaHuTh JaHHbIA BuJ IIAB Ha OTE€4eCTBEHHOM pBIHKE A0 TOTO MOMEHTA, IIOKa HE

BO300HOBHUTCS TMPOU3BOACTBO OMOJIOTHUYECKH JIeTKO pasnaraembix HITAB.

1. bouapos B.B. buopasnaraeMocTb OKCHU3TUIMPOBAaHHBIX AaJKWI(EHOIOB U MX

npou3BoaHbIX // bertoBas xumust. - 2002. - Ne8. - C. 4-8.
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CTEIIEHb CBA3BIBAHUS ITPOTUBOMOHOB MUIEJJIAMUA
AHUOHHOI'O NOBEPXHOCTHO-AKTUBHOI'O BEHIECTBA
Konecunukosa E.H.
bencopoockuii cocyoapcmeennvlil ynusepcumem

Jis pacuera TepMOAMHAMHMUYECKUX (DYHKIMI MMIEI000pa30BaHUs B pPacTBOPAx
MOHOTCHHBIX IMOBEPXHOCTHO-aKTHBHBIX BelecTB ([IAB) HeoOXoauMo 3HATH BEIMYMHY
CTETIEHU CBS3bIBAHMS IMPOTUBOMHOB MHLEIAMH [3 MO0 CTENEeHb HMOHM3ALUU MUIIEIUT
o=1-f. Mx omnpeaensioT pazIMYHBIMU METOJaMM: IO H30TepMaM IOBEPXHOCTHOI'O
HATSDKEHMsI, 10 OCMOTMYECKOMY KO3(uLMEeHTy, N0 3JIEKTPONPOBOAHOCTH M T.1.
[IpuBonuMble B nuTEpaType 3HAYEHUs [3, IMOJyYEHHbIE pa3HbBIMM METOAAMM, YacTo
pasnnyarorcs Mexay coboi. I[Ipu KoHAyKTOMETpUYECKOM onpeeaeHU! 3 B OOJBIINHCTBE
paboT ee HaXOAAT KaK OTHOLIEHUE HAKJIOHOB M30TEPM YAEIbHOM 3JIEKTPONPOBOJHOCTU
IOpY KOHLEHTPALUAX BBIIIE M HUXKE KPUTHUECKOW KOHIEHTPALUU MHIEII000pa30BaHUs
(KKM). AHanu3 uTepaTypHbIX JTaHHBIX TOKA3bIBACT, YTO TAKOM METO]] AaeT 3aHMKCHHbIC
pesynbraThl. B pabore [1] BeiBemeHo ypaBHenue ansi pacuera [ munemwiamu [1AB,
BKJIIOYAIOLIETO OJIHO3apsIHbIE KATHOH W AHUOH, IO JaHHBIM KOHJIyKTOoMeTpuu. Cremys
BoiBOAY [1], mns anmonHoro ITAB, Bkirouaromiero AByX3apsiAHBI aHUOH W JBa
NPOTHMBOMOHA HATpUs, B MPEINOJIONKEHUH 00pa3oBaHUs C(HEPHUECKUX MHLEIT HaMH
MIOJIy4Y€HO YPaBHEHHE
(2n—mY

1000S, =| ———~—
2 n%

2n—m
(5008, —z(Naﬁ)){u A(Na®),
n
rje N — 4KCiI0 arperamuy, M — YKCIO CBA3AHHBIX MPOTHBOMOHOB, Ana+ — DKBUBAJICHTHAS
3JIEKTPOIPOBOAHOCTD HOHA HAaTpusi, CM-CM2/MOJIb, S1 — TAHICHC yIUIa HAKIOHA M30TePMbI
YIEIBHOU BIEKTPONPOBOAHOCTH NMpU KoHIeHTpauusx Hmwke KKM, S, — Tanrenc yria

HakiaoHa wu3orepMbl Bbimie KKM. Jlns IIAB ¢ aByx3apsaHbIM aHHOHOM CTENEHb
m

CBSI3bIBaHUS HAXOIUTCS Kak [ = o
n

JUIs  TOMOJOrMYEeCKOro psaa MOHOAIKHICYIb(POCYKIIMHATOB HATpusi (OpPMYIIbI
ROOCCH,CH(SO3Na)COONa, rone R — amkun ot Cyo u Cy4, MONMyYEHBI H30TEPMBI
YI[CHBHOﬁ BHGKTPOHPOBOHHOCTI/I BOOHBIX paCTBOpOB nu paCC‘-II/ITaHBI 3HAUYCHUS CTCIICHHU

CBA3BIBAHUA IIPOTUBOHNOHOB.

1. Mapxkuna 3.H., ITannuesa JLII., 3agsimoBa H.M. // Komnouan. xypa. 1996. T.58.
C.795.
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CO3JIAHUE TEIUIO®U3NWYECKHX DKBUBAJIEHTOB XPSAIIEBON TKAHU
HA OCHOBE NOJJIMAKPUJIAMHUJIHOI'O T'NAPOTI'EJIA
'Kommropun A.B., '06peskosa M.B., “Ceupuos A.II.

"Mry um. M.B. Jlomonocosa, Xumuueckuti paxynomem,
2HHcmumym JlazepHulx U uHgopmayuonHvlx mexuvonoaui PAH

Co3maHue pa3IUYHBIX MOJCIBHBIX CHCTEM  («(paHTOMOB»), HMHTHPYOIIHX
KOHKPETHbIE (PU3UKO-XUMHUYECKHE CBOMCTBA pA3IUYHBIX TKaHEW TMO3BOJSIET PEUIUTh
MHO>KECTBO 3a/lady, CBS3aHHBIX C pa3pabOTKON W3MEPUTENBHBIX TEXHOJOTHHA U
TEOPETUICCKIM 0OOCHOBAHHEM HCITOJIb30BAHUS ONTHYSCKUX METOZOB B MEIUITHHE.

Pesynbrarom maHHOW pabOTHI CTAlIO CO3/IaHUE MOJEIH XPSIICBON TKAaHW HAa OCHOBE
nonuakpuwiamuanoro rugporens (ITAAT), uMeromero cXoaHbie ¢ OMOTKAHBIO ONTHYECKHE
Y TEIUIONPOBOIHBIE CBOMCTBA.

Hcnonbp3oBaHue W3BECTHOM METOAMKMA TIONYYEHHS CIIMTOTO MOJUAKpUIaMUIa
MO3BOJIMJIO CHHTE3HPOBATh Psii 00pas3IioB C Pa3IMYHBIM COOTHOIICHHEM BOIa/TOIHMED.
[Tonyuennsie oOpa3iel [IAAD u XpsinieBoll TKaHHM HOCOBOW MEPEropoJKU TeleHKa ObLIN
UCCIIEIOBaHbl METOJIOM U depeHINaIbHON CcKaHupylomeld kamopumerpuu. [lokazaHo
3HAQUYUTENIbHOE CXOJCTBO B TMOBEACHHHM JaHHBIX OOBEKTOB mMpu HarpeBanuu. I[lpum
MIPOBEICHUH TEPMOIMKIUPOBAHUS 00pa3Il0B OOHAPYKEHBI OJJMHAKOBBIEC YK30TEPMUUYCCKUE
3¢ deKThl IpU pa3IMYHBIX TeMIepaTypax.

B pabotre mnpencraBieHa TeopeTHYECKas MOJETb, OIMKCHIBAIONIAS IPOLECCHI
nornonieansi WK-m3mydenuss oOpa3lioM W paclpoCTpaHEHHUsS TeIla MO €ro o0beMmy.
Pazpaborana omHOpoaHAasi pa3HOCTHAs CXeMa C BECaMH, OIMCHIBAIOIIAS HEOTHOPOIHOE
ypaBHEHUE TEIUIONPOBOJHOCTH B MpOCTpaHcTBe. (COCTaBIE€H aJrOPUTM HAXOXKIACHHS
YUCJICHHOTO PEUICHUsl, KOTOPbI MO3BOJIMJI MPOAHAIM3UPOBATH TEMIIEPATYPHOE IIOJIE
XPSIIEBOM TKaHMU, WHAYLHPOBAHHOE Ja3€pPHBIM H3Iy4eHHEM. JTa WHGOpMAIUs HMEET
BOKHOE MPUKIIAIHOE 3HAYEHUE TPH BBHIOOPE PEKUMOB U TAKTHKU OOJTYUCHHUS XPSIICBOU
TKaHU KaK MPU UCCIIEJOBAHUHU, TaK U MPU MPOBEIACHUH JI€USOHBIX MaHHUITY TSI

HccnenoBanne  (GU3MKO-XMMHUYECKUX CBOMCTB mpoBoauiock Meroaom UK
pamuomeTpun. JlaHHBII ~ METON  TO3BOJISIET HEUHBA3UBHBIM  IMYyTEM  HU3MEPUTHh
TEMIIEpaTypHOE TOJie Ha TIOBEpPXHOCTH oOpasma. Hamm paspabotano mporpammHoOe
obOecrieueHre, TMO3BOJISIIONIEE PACCUUTHIBATH 3HAYEHUS yAETbHOW  TEMJIO0EMKOCTH,
KOd(pPUITUEHTa TEMIIEPATyPOIPOBOAHOCTH U Kod(ddummenta nornomenus MK-uznyuenus

JaHHOTI'O Jualla30OHa, OCHOBBIBAsSCh HA JJaHHBIX HK PAANOMECTPUICCKOTIO UCCIICAOBAHMA.
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PASBUTHUE MNOBEPXHOCTHU Ag,Au- U Cu,Au-CIIJTABOB
INPU AHOJHOM PACTBOPEHHUU
Koponesa O.B., Kozanepos O.A.
Boponeorcckuii ecocyoapcmeennuiii ynusepcumem

CenexktuBHoe pactBopenue (CP) ameKTpoOTpUIIATEIBHOIO KOMIIOHEHTa A W3
rOMOTeHHOTO A,B-CriiaBa - OCHOBHOM KaHAJI MH)KEKLIMM BaKaHCH B €ro MOBEPXHOCTHBIN
cioil. Ecnu koHLeHTpaus MeTania A B CIUIaBE BEJIMKA, TO IPU KPUTUYECKOM MOTEHIIMAje
E« HaxkomieHue CBEPXpaBHOBECHBIX BaKaHCHII HAuMHAECT JOMHUHHMPOBAaTb Hajl HX
accuMwsinuedt  crokamu. llpm 3TOM Ha MOBEPXHOCTH DIEKTPOAA  MOSBISIOTCS
HPOTSDKCHHBIC pa3pylICHHs, a UCTUHHAs IUIOMAaab pe3ko Bospactaer [1]. Mopdonorus
CILIaBa ONpeJeNsieT CKOPOCTh €r0 PACTBOPEHUS, IOTOMY KMHETHKA npouecca npu E<E,, n
E>E., moxeT ObITh pa3znuuHoil. Takum oOpa3zoM, onpeaeseHue KpUTUIECKOro MOTEHIaa
pa3BUTHsI IOBEPXHOCTH CIUIABA, & TAKXKE M3YUYEHHUE €ro 3aBUCHUMOCTH OT COCTaBa CILIaBa U
KOPPO3MOHHOM Cpeibl ABISAIOTCS 00s3aTeIbHBIMU dTaNlaMH UcciaeioBaHus Mmexanusma CP.

B pabore yrouHeHa mpemsiokeHHas B [2] Monenb pa3BUTHS TOBEPXHOCTH IPH
anogaoM CP A,B-cmmaBa ¢ mpeoOnaganvem kommoHeHTa A. IlomydeHbl TeopeTnyeckue
BBIPQKEHUS UI1 KPUTHYECKOTO IMOTEHIMala, NPUHUMAIOIIME BO BHUMAaHHE PA3IHYHYIO
IpUPOLY  KHMHETHYECKMX  OrpaHudeHuii  mpomecca npu  E>E,,  (koHTpONB
AIIEKTPOXUMHUYECKUH, KHUIKopazHO-1udy3nonnslii u TBepaodazHo-audPy3noHHbIH, a
TaKkKe CMEIIaHHbII TBeprodazHo-xkuakodhaznoandHy3noHHbINH u
IJEKTPOXUMUYECKH-TU(PPY3HOHHBIH).

OKCHEpUMEHTAIbHO ~ OMpeNeeHbl KpUTHYecKne noreHuuansl Ag,AuU-CIIaBoB
(MonbHast gons cepebpa 0.65-0.95) B KHCIOM HHTPaTHOM pPacTBOPE C pa3HbIM
COJIepKaHUEM HOHOB Ag+, a Taxoke Cu,Au-criaBoB (atomuast ot meau 0.70 u 0.96) B
KHCIOM CyIb(haTHOM pacTBope ¢ moGasnennemM noHoB CU>*. OBHApYKEHO, UTO ¢ POCTOM
aTOMHOHM JIONIM 3JIEKTPOIOJIOKHUTEILHOTO KOMIIOHEHTa (30J10Ta) PacTBOpPEHHE CIUIaBa
3amesieTcs, U00 KpUTUYECKUM MOTEHLUAN B 3TUX YCIOBHUSIX PE3KO BO3pacTaeT. AHaIu3
3aBucumMoctelt By, OT akTMBHOCTM MOHOB Ag' 1 Cu®" mosBomsier 3aKTO4HTh, 4T0 CP
Ag,Au- n Cu,Au-cmaBoB B Kkucioil cpene npu E>E,, mporekaer B cMelIaHHOM

xuKopazHo-TBepA0(ha3HO (P (HY3NOHHOM KHHETHYECKOM PEXHME.

Crucok ureparypsl:

1. AHOJHOE pacTBOpPEHHUE U CelieKTHBHAs Koppo3ust cruiaBo / M.K. Mapmiakos, A.B.
Brenenckuii, B.JO. Konapamms, I'.A. bokoB. — Boponex : M3n-sBo Boponex. yH-
Ta, 1988. — 204 c.

2. Sieradzki K. et al. // J. Electrochem. Soc. 2002. V. 149. Ne 8. P. B370-B377.
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HNOJISIPUBYEMASA MOJEJIb TPET-BYTAHOJIA JJ1d KOMIIBIOTEPHOI'O
MOAEJIUPOBAHUSA )KI/II[KOCTEFI
Kpynun C.B., Hockos C.I1O., ITyxosckuii FO.I1., Kucenes M.I'.

Hncmumym xumuu pacmeopos PAH

KommproTepHoe MopenupoBaHHE B HACTOAIIEE BpPEMs HIMPOKO TNPHMEHSETCS B
Ka4eCcTBe HMHCTPYMEHTa /sl JAETAJbHOTO HCCIENOBAHUS CTPYKTyphl H JAWHAMHKU
xuaKocTeid. Tper-OyTaHoN SBIISETCS IMPUBJICKATENBHBIM OOBEKTOM ISl M3YYCHHUS TaK
Ha3bIBAEMBIX TUAPOPOOHBIX 3((HEKTOB, OJHAKO OTCYTCTBHE aJEKBAaTHBIX MOJETCH IS
BCETO psijia CIUPTOB, @ B OCOOGHHOCTH JUISl TAKUX MOJICKYJ KaK TPeT-OyTaHOJ 3aTpyaHSeT
aHanu3 pe3yabTaToB. Kpome Toro, B mocienHee BpeMsi MOSBUIIACH BO3MOKHOCTH SIBHOTO
y4eTa MHOTOYAaCTHYHBIX 3(PPEKTOB B TAKHX CHCTEMaX, BO BCSIKOM Cllydae B IMPUOIMKECHUH
ydeTa MOJISKYJISIPHOH TOJIIPH3YEMOCTH.

Mopenb BOABI, yYUTHIBAaIOLIas MOJSAPU3YEMOCTh Ha OCHOBE OCHWILIATOPOB [lpyne
Obla BIIEpBbIC MpeyIoXkeHa B padorax G.Lamoureux ¢ coasropamu [1]. B manHoii pabote
npeaIoKeHa MOJIeNb TPeT-0yTaHoa, B OCHOBE KOTOPOI HaXOUTCs aHanoruuHast [1] unes.
JlaHHast MOJIENb BIIEPBBIE BOCITPOM3BOINUT OCHOBHBIE TEPMOAMHAMUYECKUE, THHAMHUYECKUE
U JUDJICKTPUYEKHE  CBOIiCTBA  TpeT-OyTaHoma ¢ TOYHOCTBIO ~ ONU3KOH K
IKCIIEPUMEHTANIbHOM. B mokmane o0cykmarorcsi CTpyKTypHble (paguanbHbie (YHKIUH
pactipenencHusi) W auHamudeckue (kodp¢uimeHtsl camoauddys3un) XapaKTepUCTUKU

WHMBHYJTbHOTO TPET-OyTaHOIa B CPABHEHHH C SKCIICPUMEHTAIBHBIMU TAHHBIMU[2].

1. G.Lamoureux et al. J.Chem.Phys. 2003, 119, 5185.
2. D.T.Bowron et al., Molecular Physics, 1998, 93, 531.
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PABHOBECHUE B CUCTEME BUC(TPUO®TOPMETUWICYJb®OHUI)UMUJ]
1-TEKCUJI-3-METUJIUMHUA30JIUA - BOJA
Kynnenkos O.A.
Benopycckuii ecocyoapcmeennuiii ynusepcumem, Xumuueckuti paxynivmem

Nonnsle xuakoctu (1K), comepkamiue B CBOEM COCTaBe KAaTHOHBI 1-akui-3-
METWJIMMUA30JIMs, O0O0JalaloT pPsIAOM TPUBIEKATEIbHBIX CBOWCTB C TOYKU 3pPEHUS
UCIIOJIb30BaHUsI MX B KAyeCTBE PAaCTBOpUTENCH (IIMpokas 00JacTh CYIIECTBOBAHUS B
YKUJKOM COCTOSIHHH, BBICOKAsI TEPMHUUECKAst M1 XUMHUUYECKasl YCTOWYMBOCTD, MPEHEOPEIKUMO
HHM3KOE JaBJeHUE mapa W T.1.). BHenpenune MK B kpymHOMaciTaOHbIA OpraHMYSCKHi
CHUHTE3 OCJIO)KHEH Ha JIaHHBIi MOMEHT OTCYTCTBHEM JOCTOBEPHBIX pE3yJIbTAaTOB O
CBOMCTBAxX 3TUX COECAUHEHUN.

['paBUMeTpHUECKUM METOJIOM HCCIIeIOBaHa TUTPOCKOMTUYHOCTH owc-
(TpudTOpMETHICY TEGOHWUIT) IMUIA 1-rexcuin-3-MeTHIMMHIA30ITUS [Cemim][NTT].
[Ipenen mornomenus HyO stum BemectBom coctamisieT ~0.2 mac. %. Jlns cpaBHeHUs
Obly1a HMcciaeloBaHa TUTPOCKOMUYHOCTh Apyroi nepenektuBHoi MK — 6pomuna 1-Oytun-
3-metunumugazonuss  [C4mim]Br. VYcranoBneHo, uTo Kpuctawuueckuit [C4mim]Br
WHTEHCHUBHO TIOTJIOIIAET BOJY U3 BO3JAyXa M PaCIUIBIBAETCA TMPU TOTJIOIMICHUU
7 — 8 mac.% BobI.

PasuoBecue B cucreme [Cemim][NTf,] — H,O 6110 HCCae10BaHO H30MUECTHYCCKUM
MeTooM B uHTepBaje Temnepatyp 299 — 338 K. Ha ocHOBaHMM NOJTYyYEHHBIX Pe3yJIbTaTOB
ONpeAesieHbl NMapuualibHbIe AaBJIEHUsS BOAbl Haja cuctemor MK — Boga B yka3aHHOM
TEMIIEPATyPHOM HMHTEpPBAJIC U PACCUUTAHBI KOOPPUIIMEHT aKTUBHOCTU U KOHCTaHTa ['eHpu
quist Bozbl B [Cemim][NTT,] (Tabmuma).

Tabnmuna. KospduuueHtsl akTUBHOCTM M KOHCTaHThI ['€HpW JUIsI  CHUCTEMBI

X — Bona.

T/K | x(H20) | Kr/6ap |y
2989 |0.271 |0.122 3.69
319.8 |0.291 |0.327 3.44
329.0 |0.338 |0.462 2.96
3375 0321 |0.775 3.12

[Mpumeuanue: X(H20) — MmonbHas mpons Boabl B pactBope; K. — koncranrta ['enpu; y —

KOA(UIIUEHT aKTUBHOCTHU
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AB INITIO HCCJIEJTOBAHUE MEXAHU3MA B3AMMOJIENCTBUA
®PAI'MEHTOB MOJIEKYJ ITOJIUCAXAPUJI0OB C NMMO

'Kysuenosa AIL, 2l'[eTpeHKo B.E.

1 . . .
Heanoesckuii 2ocyoapcmeenbiti XUMUKO-MEXHOI02UYECKU YHUGepcumen,
2
Hnemumym xumuu pacmeopoe PAH

HenocpenctBenHas nepepaboTKa TaKUX MOJIMCAXAaPHUIOB, KaK IEJUTI0NI03a U XUTO3aH
HEBO3MOJKHA: B MPOMBIIIIJICHHOCTH OHA OCYIIECTBIISIETCS TOJIBKO Y€pe3 PacTBOPHI, IIOATOMY
MOMCK SKOHOMHYECKHU JTOCTYITHBIX M YKOJOTMYECKH HAaUMEHEE BPEIHBIX PACTBOPUTENCH ITHX
TIOJIMCAXapUIOB SIBISIETCS aKTyallbHBIM. K 4HCITy Takux pacTBOpHTENed MOXHO OTHECTH
OKCH/JIbI TPETUYHBIX AMHHOB.

be3 moHuMMaHHMsS MEXaHWU3MOB COJIbBATAllMd B PAcTBOPax IMOJIMMEPOB HEBO3MOXKHA
peanm3arys TeXHOJOTUISCKUX 3aaad. s paspemeHust 3Tol mpoOJIeMbl 11eJIeco000pa3Ho
UCTIOJIb30BaTh KBAHTOBO-XHMHUYECKHE PACUETEHI.

B pabore wuccnemoBaHbl (GparMEHTBI MaKpPOMOJIEKYJ IEJUTFOJIO3bI W XWUTO3aHa,
COCTOSIINE U3 JABYX OCTaTKOB. B KauecTBe pacTBOPUTEIS 3TUX IMOJUCAXAPUIOB BbIOPAHBI
grcteiii N-metunmopdonua-N-okcua (NMMO) u ero monoruaparHas popma.

ADb initio uccenoBanue BBIMOJHEHO OrpaHHYeHHBIM MeToaoM Xaptpu-Poka (RHF)
B Gasuce 6-31G’ ¢ ucmonb30BaHHEM MPOrPaMMBbI JJ11 KBAHTOBO-XMMHUYECKUX BBIYHUCICHHIMA
Gaussian 98 [1].

PaccunTanbl ontumalibHbIe KOH(QUIYPAIMH KOMIUICKCOB M OTICIBHBIX MOJICKYJI:
paBHOBECHBIC UIMHBI CBS3€H, BAJCHTHBIE W TOPCHOHHBIC YIJIBI;, a TaK)Ke H3MCHEHUS
JHEPreTUYECKUX W TIEOMETPUYECCKHX TMapaMeTpoB TMpH 00pa30BaHUM KOMILICKCOB
nesunono3a/xutozad - NMMO, nemtronosa/xurozan - monoruapatr NMMO. Cymmaphas
JHEPrUsi BOJOPOIHBIX CBSI3eH B KOMIUIGKCE (parMEHT IOJKMcaxapuaa — MOHOTHAPAT
NMMO, paccunTaHHas Kak pa3HOCTh MEX]Y IMOJHOH dHEPrHeld KOMIUICKCA M SHEPTUAMU
€ro COCTaBHBIX YAaCTeH, OKa3zajaach MEHBIICH IO CPAaBHEHHIO C CYMMapHOW 3HEprUci

BOJIOPOJIHBIX CBsA3eH B KoMILIeKce GpparmMeHT nosnucaxapuaa - NMMO.

1. Frisch M.J., Trucks G.W., Schlegel H.B. et al. Gaussian 98, Gaussian, Inc.,
Pittsburgh, PA, 1998.
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CTPYKTYPA U PEOJIOTTYECKHE CBOHUCTBA MEX®A3HBIX CJOEB M
IMYJIbCHI, CTABUJIN3UPOBAHHBIX CMECSIMH BEJOK-TIAB
Kykymikuna A.H.

Mypmanckuii 20cyoapcmeeH bl MeXHU4eCKUll YHusepcumem

OMyJIbCUH SIBIISIOTCS CIIOKHBIMU JIUCIIEPCHBIMU CHUCTEMaMH, pa3HOOOPa3HOE PeoIio-
TMYECKOe TIOBEIEHUE KOTOPhIX HEOOXOJUMO paccMaTpuBaTh C yYE€TOM CBOMCTB
00pa3yronMx UX YacTHIl AUCTIEPCHON (a3bl U B3aMMOJACUCTBUN MeXIy HUMH. B kadectBe
CTa0WJIN3aTOPOB  SMYJbCHA B  NUILEBOM,  (apMaleBTHYECKOW, KOCMETHYECKOM
NPOMBIIIJICHHOCTH, MEIUIIMHE IIHPOKO MPHUMEHSIOT CMECH BOJOPACTBOPUMBIX OCIIKOB H
HU3KOMOJIEKYJISIPHBIX MMOBEPXHOCTHO-akTHBHBIX BemecTB ([TAB). K peomornueckum
CBOICTBAM TakuX OSMYJbCHH MPEIbIBISIOTCS ONpeAeNeHHble TpPeOOBaHUS Ha CTaauU
IIOJIyY€HUs, B IPOLIECCE XPAHEHUs, TPAHCIIOPTUPOBKU U UCIIOJIb30BAHUS.

CTpyKTypHBIE U PEOJIOTUYECKHE CBOMCTBA MEXK(PA3HBIX CIOEB UTPAIOT BAXKHYIO POJIb
B CTaOMUIM3alUU Pa3IMYHbIX dMYJIbCUOHHBIX cucTeM. CBOICTBA TaKUX AIMYJIbCUI 3aBUCST
OT B3auUMOJICHCTBUN Mexay Monekynamu Oenka u [IAB B oObeMe u Ha MexdasHO
MOBEPXHOCTH, U B OOJBIIMHCTBE CIIy4yaeB OMPEACISAIOTCS 00pa3oBaHUEM IMOBEPXHOCTHO-
AKTHUBHBIX KOMILJIEKCOB IEPEMEHHOIr0 cocTtaBa. M3BecTHO, 4TO 00pa3oBaHUE KOMILJIEKCOB
HPOUCXOIUT B PE3YJIbTATE IJIEKTPOCTATHYCCKUX /MM TUAPOGOOHBIX B3aUMOJICHCTBHI
3apsUKEHHBIX TOJIOBHBIX TPYII U YIJI€BOAOPOJAHBIX paaukanoB [IAB ¢ mpoTHBOMONOXKHO
3apsHDKEHHBIMU M aTM(PaTHYeCKUMU aMUHOKHCIIOTHBIMU OCTaTKaMU OeJIka COOTBETCTBEHHO.

B nanHO#i paboTe M3y4yeHBI CBOWMCTBA MeX(a3HBIX aJCOPOLMOHHBIX CIIOEB Oenka
Ob1ubero ceiBoporouHoro ansoymuna (BCA), nvenonnoro ITAB Teuna 80 u ux cmeceii Ha
rpaHuile BoJa/yriaeBoIOpO, a TaKKe CBOWCTBA MOJCIBHBIX MYJIbCHH THIIA «Macio-B-
BOJIe» (TOJIyOII, TUCTIEPTHPOBAHHBINA B BOJIE), cTaOmim3npoBaHHbiX cMmecsivu bCA — Tun
80. Peonornveckue cBOMCTBA CIIOEB UCCIIEAOBAHBI METOJIAMH CIBHTOBOI MOBEPXHOCTHOM
peosorun (TopcroHHbIH peomerep ISR1); n3MepeHo MOBEPXHOCTHOE HATSHKEHUE METOIOM
BunbrenbMu; METOIOM 3IUTUIICOMETPUM TOJYYEHbl TAKHE XAPAKTEPUCTUKHU CJIOEB, Kak
TOJIIIMHA €105, KO3PPUIMEHT mpeToMIIeHus], paccuuTana aacopomus. [lokazano BiusHue
CTPOEHHS CJI0S Ha PEOJIOTUIO KOHIIEHTPUPOBAHHBIX MOJAENBHBIX 3MyJbcuid. [loyueHHble
3aBHCHUMOCTH BSI3KOYNPYTUX CBOMCTB O3MYJbCHH, TOJIIMUHBI cios, Koddduuuenta
MPEJIOMJIEHUSI U TOBEPXHOCTHOI'O HATSDKEHHUS! OT COOTHOILIECHHSI KOMIIOHEHTOB B CMECSX
MO3BOJISIIOT CIENIaTh BBIBOJA 00 M3MEHEHHSIX B CTPYKTYpE CIOEB U OOBSICHUTH CII0XKHOE

PEOJIOrMYECKOE MOBEICHHUE IMYJIbCUM.
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Ir'maPOJIN3 HEKOTOPBIX NEHUIIWJIJIMHOBBIX AHTUBUOTUKOB
B MNPUCYTCTBUU UOHOB MEJH(II)
Jlammuua C.B., JIusmun E.C., IInsxosa FO.H.
Tsepckoii eocyoapcmeenHblll yHUSepcumem
AHTUOMOTHKY TPYMNIbl MEHULWUIMHA YXKE JaBHO NMPUMEHSIOTCS B MEAULIMHE IS
JICYEeHUs pa3NU4YHBIX 3aboneBaHuii. McclaemoBaHWIO OSTUX  BEIIECTB  MOCBSIICHBI
MHOTOUYHCIIeHHbIE paboThl. OIHAKO KMHETHKA THUAPOJIM3a ATHX aHTUOMOTHUKOB TOKa elle
M3y4yeHa HelI0CTaTOuHO. MIMeIoTcsl TuTepaTypHble JaHHbIE O TOM, YTO MPOLECC TUIPOIU3a
YCKOPSICTCSI B TIPUCYTCTBHH HOHOB (-3JIEMEHTOB.

B nannoii pabote MeTogaMu MOISIPUMETPUH U XPOHONOTEHIIMOMETPUH UCCIIEIOBaHA

KuHeTHKa Tuaponusza Oewswinenunmwninia (R = H), ammummmmuaa (R = NHy)um
kapOenunmuinHa (R = COOH):
R o)
S CHj
HN CHs,
N
o)
o)
HO

[Tokazano, yto pacmaa OCH3WINEHULWUIMHA U KapOCHUIMIUIMHA B TPUCYTCTBHUH
noHoB Meu(ll) mpoucxoauT B OMHY CTAAMIO M HPEACTABISET COOOI peakuuio MepBOro
nopsiaka, npucyrcreue noHoB Menu(ll) yckopsier 3ToT mporecc. PaccunTanbl KOHCTaHTBI
CKOpOCTEl peakiuii. AMIUIMUIAH 00pasyer ¢ nonamu Meau(ll) ycTOWYMBBINA KOMILICKC.
Pacman ammuimuinaa B npucytetBur Mmemu(ll) mpoucxoaut B aBe cTamuu: mepBas —
BHYTPHUMOJIEKYJIApHAsl IepeCcTpoiika KOMILJIEKCa, BTOpasi — COOCTBEHHO pacma/i ¢ pa3pbiBOM
B-naxtamHoro kosbua. Ilomspumerpuueckuii MeTOn i HM3Y4YEHHs Takoro mporuecca
HENPUMEHUM, TaK KaK HE MO3BOJIAET ONpEeAeNUTh OKOHYAHHE MEPBOM CTAaAUM U HaYalo
BTOpoil. [losTOMY OBLT NPUMEHEH XPOHOMOTEHIIMOMETPHUECKUNA METOJA OIpeaeTIeHHs
CKOPOCTEM  IOCIENOBaTENbHBIX  peakuuil. OnpeneneHbl  KOHCTAHTBl  CKOPOCTEHN

HN3YYCHHBIX IPOICCCOB.

AHTHOHOTUK Ky My Ko Mun "
AMIHIIIH 8,08:10° 7,00-10°
benzunnenunuminHa 2,9-10°
KapOenunummmn 3,1 10°
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THJIPO®OBHBIE B3AUMOJIEMCTBUSI U OBFBEMHBIE CBOWCTBA
BUHAPHOM CMECH BOJIA-U3OITPATIAHOJI TP BBICOKOM JABJIEHUA
Makapos JI.M., Eropos I'.1., Konkep A.M.

Hnemumym xumuu pacmeopoe PAH, Heanoso, Poccus

B3aumopneiicTBusi Mexay MOJEKyJaMu BOJABI W PAacTBOPEHHOTO BEIIECTBA, HE
COMPOBOXKAAIOIIMECS TEpeHOCOM 3apsina W o0pa3oBaHMEM XHUMHUYECKOW  CBs3H,
Ha3bIBaloTCs THIPOo(oOHBIMU. B pacTBOpe BOKpYTr ruapodoOHBIX paauKanioB 00pa3yroTcs
KJIACTepbl M3 MOJIGKYJ BOJBI, CBSI3aHHBIX MEXAYy COOOH BOJOPOIHBIMU CBSI3SIMHU.
O6pazoBaBmuecs H-cBsizu Ooliee yCTOMUYMBBIC, YEM BOJOPOJHBIE CBSI3M B UHUCTOM BOJE.
[Ipu yBenuyeHUH JaBJIEHHUS MEHSIOTCS  YNAKOBKAa JII0OOr0  MHJIMBUIYaJIbHOTO
pacTBOpPUTENsE U, COOTBETCTBEHHO, CTPYKTypa CMecedl M3 H3THUX KOMIIOHEHTOB. Ha
CTPYKTYpY BOJBI JIaBIIEHUE U TeMIIepaTypa ACHCTBYIOT B OJJHOM HAIIPAaBJICHUH, IIpeBpaIias
ee B “HOpPMaNbHYIO KHJIKOCTh, KaKHUM SIBJIISCTCS MPONAHON-2, HA CTPYKTYpy KOTOPOTO
JaBJICHHUE U TeMIlepaTypa ACUCTBYIOT B pa3HbIX HAIIPaBICHUSX.

B nmokmame mpuBomATCS W 00CYXKHAlOTCA — MPOSIBICHUA — TUAPOPOOHOTO
B3aMMOJICHCTBHSI TPU H3MEHEHHUH OOBEMHBIX CBOWCTB B CMECH BOJa-U30MPOMAHON B
uHTepBasie temreparyp T=298-323.15K u naBnenusx mo 100 Mlla u Bo BceM mHTEpBaje
cocraBoB. CykuMaeMOoCTh ObLila mpeacTaBieHa kak: K = (Vo-V)/Vo , re Vo — yaenbHbli 00bEM
cmecu npu arMmochepuom manerun (P=0,1013 MIla), v — yxaenbHbiii 00bEM cMmecH
Ipy JaBjieHUH P.

Haiineno, uyro na 3aBucumocth K = f(X) cuctemsbl Boma-mzompomanon (rme x —
MOJIbHAS JIOJISl HEAJIEKTPOJIUTa B CMECH), IPOXOIUT uepe3 MUHUMYM. JloOaBiieHHEe MajbIX
KOJIMYECTB 2-TIpOmNaHoja K BOJAE MPHUBOIUT K YMEHBIICHHUIO CKHUMAEMOCTH CMECH, UTO
CBSI3aHO C MMOBBINIEHUEM CTPYKTYPHUPOBAHHOCTH cHcTeMbl. CTaOuimm3upylomiee aeicTBUe
HEDJICKTPOJIUTOB OMPEIEISICTCS MPEUMYIIECTBEHHO 00BEMOM THUAPOPOOHOM YaCTH HX
MOJIEKYJ] — ¥ NPUYMHON CTaOWIU3aIMU SBISICTCS BiMsHUE (pa3MelICHUE) HEMOJSIPHBIX
TPYINI MOJIEKYJ HERJIEKTPOJIUTa Ha IMYCTOThl TETPAdAPUYECKONW CTPYKTYPhI BO/IBL.
OnHOBpEeMEHHO MOJIEKyJa 2-TIporaHoia ¢ AByMs rupodoOHbiMu rpynmaMu —CH3z Moxer
3aHMMATh HECKOJIBKO ITyCTOT BO JIBIONOI0O0HOM KapKace BoAbl. MOJIEKYIIBI U30IPOIIaHoIa
CrocoOHBI 00Pa30BbIBaTh CUJIbHBIE BOJIOPOIHBIE CBS3M CAMU MOTYT BCTPAaUBAThCS B CETKY
BOJIOPOJHBIX CBsI3ei 0€3 CYIIIECTBEHHOTO MCKAKEHHSI TEOMETPUH CBSI3EH.

HaCTOHH_IaSI CTaTbd MNOATOTOBJICHA U BbIIIOJIHCHA IIpH (I)I/IHaHCOBOf/'I MOAACPIKKE

PODU (rpant Ne 06-03-96322).
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TEPMOAUNHAMUYECKHUE CBOIMCTBA YPAHOBOPATA BAPUS
N ETO JUT'NMAPATA
Mapoukuna M.H., Cmupnosa H.H., KusizeB A.B.

Huoicecopoockuti cocyoapcmeennsiii ynueepcumem um. H. 1. Jlobauesckoeo

YpaHnoOopaTbl OTHOCATCS K OOIIMPHOMY KJIacCy HEOPTaHUYECKUX COCIMHEHUH
ypaHa ¢ oOmieil popmymnoi Ak[UOZAn]k‘nHzo, rue Ak — OJIHO-, JBYX-, TPEXBaJICHTHbHIE
metamer, An - BOs”, SiOs0H*, GeO;0H*, PO,>, VO,*, AsO,*, NbO,>. Coemnnenus
YKa3aHHOTO COCTaBa SIBIIIOTCS OOBEKTAMH H3yYeHUS B XUMHUHM YypaHa, paszpaboTke
NPOIIECCOB €Tr0 M3BJICUCHHS W3 TPUPOJHOTO CHIPbS H IepepaboTKe paaroaKTHBHBIX
OTXOIOB B cBsi3u ¢ OTUM [eNbl0 JaHHOW pPabOTHl SIBISUIOCH HCCIIEIOBaHUE
TEPMOJIMHAMHYCCKUX CBOMCTB KpucTaunueckux Ba(BUOs), u Ba(BUOs),-2H,0, xoTopoe
BKIIIOUAIO B ce0s qBa dTama. Ha mepBoM 3Tame MeTonaMu PeakIMOHHON KaJOpUMETpHH,
ObLTM OmpendeNieHbl WX CTaHAapTHhIE OHHTaNbNUU oOpazoBanust mpu 298.15 K.
OKCIEpUMEHTAIBHBI  TEPMOXUMHUYECKUI Marepuan ObUT TOMYyYeH C TOMOIIBIO
kasiopumeTpa koHcTpykumu C.M. Ckyparosa.

Ha Bropom »srane B agumabaTuueckoM BakyyMHOM kanopumerpe BKT-3 Obutu
U3MEpPEeHBI TEIUIOEMKOCTH coequHeHni B obOmactm 7 — 320 K, ¢ morpeniHocTeio B
ocHoBHoM 0,2%. Bo BceM HM3y4eHHOM HHTpEpBajie TeMIEpaTyp TEIUIOEMKOCTh BEIIECTB
MOHOTOHHO  BO3pacTaja, HE TMpOSBJISS  BUIUMBIX  aHoMaymid.  [losydeHHbIC
9KCIEPUMEHTAIbHBIC JaHHBIC OBUTM HWCIOJB30BaHBI JIJIS pacyeTa TePMOIMHAMHUYCCKUX
GyHKINH UCCaeTIOBaHHBIX BellecTB B oomactu Temneparyp ot T—0 mgo 320 K (tabmuia 1).
3HaYCHUsI TEIUIOEMKOCTH HWXKE OOJIACTH W3MEPEHUH MOJYYWIM OSKCTPAIOJISAIUCH

HKCIEPUMEHTAIbHBIX TOUEK MO (YyHKIUU TeroeMKkocTu Jlebast.

Taomuua 1
CoenuHeHue Cp’ T (oms-K) H°(T)-H°(0), |S°(T), -[G°(T)-H°(0)],
kJx/Moib Jx/ (mob-K) kJ[>x/Moutb
Ba(BUO5)2 311.9 54,98 348.61 48.95
Ba(BUO5)2:2H20 229.7 4211 282.17 42.02

[To monmy4eHHBIM B JaHHOW pabOTe BEMYMHAM, a TAKXKE JINTEPATYPHBIM JTaHHBIM ObLIH
BBIYHCIICHBI CTaHmapTHBIC SHTpornu AfS° u ¢pyHkmu ['m66ca AfG°o0pa3oBanust mpu 298.15
K W3y4eHHBIX COEIMHEHHH, a TaKkKe CTaHIApHBIC TEPMOIAMHAMHUYECKHE XapaKTEPUCTHUKU
peakuu aeruaparanun kpuctamwmaeckoro Ba(BUOs), 2H,0 mpu 298.15 K.

PaGora BemomHena mnpu  ¢uHAHCOBOM  mommepxkke  Poccwiickoro  ¢oHnma

dyHnameHTanbHbIX HecnenoBanui (mpoektsl NeNe 05-03-32363).
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BJIMAHUE HU3KOYACTOTHOI'O AKYCTHYECKOI'O I10JIA
HA CTPOEHME U CBOMCTBA BOJHO-COJIEBBIX CUCTEM
Mepeuenko A.C., Ckpunkud M.IO.

Canxm-Ilemepoypeckuii 2ocyoapcmeenHulll YHUsepcumem

Jns xapaKTepUCTHKU TMPOIECCOB, MPOUCXOASIIMX B PacTBOpax IMOA JEHCTBUEM
3BYKOBBIX BOJIH, H3Y4Y€Hbl HH(]paKpacHble M DIEKTPOHHBIC CHEKTPHl MOTJIOMICHUS
pactBopoB CuSO, u CuCl, npu 25°C mocre IIPEBAPUTEILHOIO BO3JEHCTBUSA 3BYKa C
gactoroil 65-105 T'm u Oe3 Hero. Ilpoananu3upoBaHa 3aBUCUMOCTb OITHYECKOM
MJIOTHOCTH PACTBOPOB U TOJIOKEHHUSI MAKCHUMyMa B AJICKTPOHHOM CIEKTPE MOTJIOMICHUS OT
4acTOThl 3BYKOBBIX BOJH. [loka3aHo, 4TO B pe3yibTare JCHCTBHUS 3BYKOBBIX BOJIH
YBEJIMYMBACTCSl TOTJIOUICHHE pAcTBOpa, a IOJOKEHHE MaKCHUMyMa TNpaKTHYeCKd He
cMmemaetrcs. [lpuumHoit  HaOmaromaeMoro yBenuueHust BepostHoctd  d-d  mepexona
SBJISIFOTCSI, TIO BCEW BUIUMOCTH, CTPYKTYpPHBIC MEPECTPOUKH B COJIbBATHOM 000J0UYKE
BCJIE/ICTBUE M3MEHEHHUS KOJeOaTelabHOro JBIMJKEHUS MOJIEKYJ BOJbl, BBI3BAHHOTO
KOH(GOPMAIIMOHHBIMU TIEPEeX0JaMH 3a MpeesiaMy IEPBOi KOOPAMHALIMOHHON c(hepbl HOHA.

MetonoM WHQPAKPACHON CHEKTPOCKONMUHU C HCIIOJB30BAHHEM TEXHUKU JIBOWHOM
PasHOCTH M3y4eHO cocTosiHue cBsizu O-D B mepBoil KOOpAMHALMOHHON cdepe mona Cu?*
I pacTBOPOB, MEUEHHBIX TSKEIOH BOJOM. YcraHoBiI€HO, YTO TpU JACHUCTBHHU
AKyCTHYECKOTO MOJIsl MPOUCXOAUT yrpoueHue cBsizu Cu-O umu BOAOPOTHOM CBSA3H MEXIY
MOJIeKYJIaMH BOJBI TEPBOM M BTOPOl THUAPATHOH OOOJOYKM HOHA Cu”, o uem
CBUJICTEILCTBYET YMEHBIICHHE YacTOThl BaJleHTHBIX O-D kosnebanuii. MuUHUMAaIBHBII
apdext HaOMOmaeTcs mpu yacTtorax 3Byka (5 I'm mma cymedara m 85 I'm s
XJIOpUJIA MEJIH.

[Tpu aHanm3e MOTYUYEHHBIX PE3yIHTATOB YCTAHOBIICHO!

— HaJM4YMe aKyCTUYCCKOTO TOJISi MPUBOAUT K (Pa3oBOMy TEpexojy BTOPOTO poja
BCJIE/ICTBHE U3MEHEHUS CETKU BOJIOPOAHBIX CBSI3EH;

— CBOWCTBA CUCTEMbI U3MEHSIOTCS IEPUOTUIECKH OT YaCTOTHI 3BYKa,

— nipu yactotax 75 'y mst cynbdara u 85 ' ayis ximopuna menu (1) pactBop umeer
HanboJiee YMOPSATOYECHHYIO CTPYKTYypy, Ha YTO YKa3blBa€T MAaKCUMyM OINTHYECKOU
IUIOTHOCTU U JIOKAJbHBIH MHUHHMYM BOJIHOBOro uucia kojeGanuit O-H Boxbl mepBoit
KoopauHaronHoi chepsl nona memu (1) (BcmenctBue ocmabnenus cszu Cu-O wuz-3a

YCHJICHUSI MEXKMOJICKYJIIPHOTO BO3/ICHCTBUS MOJICKYJI BOJIBI).
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TEOPETUYECKOE MCCJIEJOBAHUE MOJEJBHOW COJIbBATHOM
OBOJIOYKH 0,x20(CsHs) U IEPBBIX BO3BYXKJIEHHBIX COCTOSIHUM O,
MosrynoBa E.M.

Openbypeckutl 20cy0apcmeeHHblil YHUgepcumem

B xone nactosmeit paboThl HEOMIMUPUUECKUMH U MOTYIMIUPUYECKUMU METOAAMHU
HCCJIEIOBAIUCh TE€OMETpUYEcKass CTPYKTypa U JJIEKTPOHHBbIE CBOWCTBA MOJEIBHOMN
conpBatHO oGomoukn O,x20(CgHg). B KkauecTBe MOJCKYJT CONBBATHONH O0OOJOYKH
UCIIONB30BaH O€H30JI, KOTOPBI 007a1aeT HU3KOW AUAICKTPUUECKON MPOHUIIAEMOCTHIO U
HE B3aWMOJICHCTBYET HEMOCPEACTBEHHO C KHUCIOPOJIOM 0€3 KaTaau3aTopa, IMOCKOJIBbKY
TaKasi peakius 3amnperieHa 1o CruHy.

Ilenp naHHOW paboOTHI 3aKilOYalach B HM3YUYEHUU B3aUMHOTO BIMSHUS MEXITY
conpBaTUpyeMoil Monekynoi Oy U conbBaTHONW 00OJOYKOM METOJaMU KBAaHTOBOW XUMUHU.
Hesmnupuueckue pacdeTsl MPOBOIWIKNCH IS TPUILIETHOTO M CHUHIJIETHOTO COCTOSIHUMN
iactepa Ox7(Ce¢Hg). PacueTsl npoBOAMIKMCH C TIOMOIIBIO MAKeTa MPOTrPaMMBI
HyperChem nonysmnupuueckumu merongamu MINDO3 u PM3 B npubmmxenun RHF, 6e3
yueta KoH(purypanuonnoro p3aumojeiictBus (KB), a Taxke MeTomoM MOJEKYISPHOM
mexanuku MM+, Pacuer MK CCII knactrepa O,x7(CgHg), mpoBeaennsiii B 6azuce 6-31 G
B pamKax orpaHuueHHoro Xaptpu-®Poka mus oTKpeIThIX 00onouek (ROHF), mozsommn
OTpEeCNUTh CHEeKTpajbHble U3MeHeHUss B O, W KayeCTBEHHO OLIGHUTh YCTONYHMBOCTH
UCCIIEIyeMOro KJ1acTepa B 3aBUCUMOCTH OT CIIMHOBOT'O COCTOSIHUSI MOJIEKYJIbI KUCIIOPOJIa.

B xonme paboThl BBISIBIIIM, YTO HAONIOMAeTCs COKpamieHue maiuHbl cBsizu O-O
KHciopona B conbBaTHO oGomouke (1,319 A) mo cpaBHeHMIO C W30IMPOBaHHOI
mosekynoir O, (1,169 A); COOTBETCTBEHHO MPOUCXOTUT CHIKEHUE YaCTOTHI KOJIeOaHUs
cBsi3u B Mouiekysie Oz B OKpyKeHUH 7 MoOJIeKyl OeH3ouna (coorBeTcTBeHHO, L=919,78 1/cMm
1 v=887,68 l/cm). Takxke 3HaYCHHS FHEPTUH MOJICKYJIAPHBIX OpOUTANeil Ty MoneKysl Oy

B koMmiutekce O,x7(CgHp) mpuHUMAIOT MEHBIIME 3HAUCHUS, B OTJIUYHE OT H30JHPOBAHHOM

MOJICKYJIbI KHCJIOPOJa, YTO CBHICTEILCTBYET 00 YMEHbBIICHUH MOTeHIMaNa noHu3auu O
npu cojibBaranmu. Pacuersr ab initio ykasplBaroT Ha MHAYLHMPOBAaHHE HE3HAYUTEIBHOU
CIMHOBOMW TUIOTHOCTH Ha aTOMax JAMaMarHUTHBIX MoJsiekyn Ocu3oma (mopsaka 0,001) mox
BIMSIHAEM IapAMarHUTHOM MOJIEKYJIBI ~KHCIIOpOJa W  IIepepaclpeieiieHHe JBYX
HECIIAPEHHBIX CIMHOB MEXIy (parMeHTaMH MOJEIBHOro Kiactepa 0e3 W3MEHCHUs
HOJIHOTO CIHMHA CHCTEeMbI. [IOJydeHHBIC MaHHBIC CBUACTEIBCTBYIOT O KATATHTHYECKOM

JEHCTBUY COJTBBATHON 00O0JIOUKH HA akTUBH3ANHIO CBsi3U O-O MOJIEKYIIBI KUCIOPO/IA.
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SAIIIATA KAJIMAPOBAHHOM B DJIEKTPOJIMTE C OPTAHUYECKUMH
JJIOBABKAMM CTAJIM1 OT MHUKPOBHOJIOTHYECKOW KOPPPO3UHN
Msamuna M.A.

Poccutickuii cocyoapcmeennuiii ynusepcumem umenu M. Kauma, Kanununepao

3HauuTENbHASA YaCTh KOPPO3UOHHBIX PA3PYILICHUN METAUIOB BO MHOTHX MPUPOJHBIX
U TPOU3BOJACTBEHHBIX Cpedax SBISETCS pe3yibTaToOM OHOIOTHYECKOM KOPPO3UH.
OnacHocTh OakTepuaabHOW KOPPO3UM COCTOMT B TOM, YTO OakTepuu OBICTPO
Pa3MHOXKAIOTCS U JIETKO MPUCIIOCAOIMBAIOTCS K U3MEHEHHUSIM (DU3MUYECKUX, XUMHUECKUX U
ouosornyeckux ycinoBuit cpeabl [1]. Ocobast poiab B YCKOPEHHH KOPPO3WH METAJJIOB
npuHaIIeKuT cynbdarpenyuupytomum Oakrepusm (CPB). Ochosnoit merabonutr CPb
H,S —ctumymsitop kopposuu cranu [2] u abcopOUuu €0 BOAOPOAA, BBIACISIONICTOCS Ha
KaTO/1ax JIOKATbHBIX KOPPO3ZHOHHBIX 3JIEMEHTOB.

Haubonee nepcnekTUBHBIM U1 00pbOBI ¢ KOoppo3uel metania B npucyrctsuun CPb
SBJISICTCSI  WCIIOJIb30BAaHWE WHTUOMTOPOB C  OHOIMAHOW aKTUBHOCTBHIO.  3ajadeit
UCCIICIOBaHMsI OBLIO TMOJyYEHHE KOJMYECTBEHHBIX JAHHBIX MO 3(P(HEKTUBHOCTH
uHruOupyromero kopposuto nevictBus (OUKJI) msaTy npou3BOIHBIX AHTHIIMPUHA Ha
npoIecC ANIEKTPOXMMUYEeCKOH Koppo3un Cd - MOKpBITHS B BOIHO-COJCBOM Cpefe,
comepxarmieii CPb, o0 m3MeHeHHH €€ (U3UKO-XUMHUYECKHX XapaKTEPUCTHK M OIICHKE
0aKkTeprabHOTrO TUTPa (KYMCICHHOCTH» OaKTepHil) B IpoIiecce.

B KOppO3MOHHBIX MCCIIEIOBAHUAX MPUMEHSUIN CTajlbHbIe 00pa3ibl ¢ Cd mokpeiTHEeM
¢ BroueHHbIME B Hero OC B mporecce (hOpMUPOBAHHS JIEKTPOOCAIKA B CyJIb()aTHOM
AEKTPOJIUTE KaIMUPOBAHUSI.

YCTaHOBIEHO, YTO MOJEKYJbl OpPraHMYeCKUX COCJAMHEHUH, BCTpPauBasCh B
KaJMHEBOE TMOKPBITHE B Ipolecce ero (OpMHUpPOBaHHMS Ha KaToje, MepexoasT B
KOPPO3HMOHHYIO Cpeay H, BKIIOUYasACh B META0OJUWYECKYI0 IIeMb MPEBpPAIICHUN
MUKpPOOPTraHU3MOB, TOPMO3ST HX  JKU3HENEATENbHOCTh, OKas3blBasi TMPH  3TOM

UHrubupylollee JeiicTBrue Ha Mpolecc KOppOo3uu, 3aMme s ee ckopocTs B 10 pas.

Jluteparypa
1. Augperok E.W., Ko3nosa U.A. JlutrorpodHbie OakTepun u MUKpOOHOIOTHYECKAS
koppo3usi.-Kues: HaykoBa nymka, 1977.

2. I'epuor D.A. Kopposusi cranu B cepoBOJopogHON cpexe. — M. Meramtyprus,
1964.- 315c.
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ACOPBIUA DTUJIEHA HA KIIACTEPAX 30JIOTA: TEOPETHUYECKOE
NCCIEJOBAHUE METOJ0OM ®YHKIHUOHAJIA IIJNIOTHOCTHUHenonanosa
WU.B., [Inuyruna J{.A., Ky3smenko H.E.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Karanmutnueckne CBOWCTBa HAHOYACTHUI[ 30JI0Ta OOYCJIOBJICHBI ancopOuuer u
aKTHBAI[MEel HA WX MOBEPXHOCTH Pa3UYHBIX BEHIECTB, B YaCTHOCTH YIJIEBOJAOPOaOB [1].
OCHOBHBIMU TapaMeTpaMH, BIMSIONIMMHU Ha CBOWCTBA KaTallW3aTopa, SBJSIOTCS pa3Mep,
CTPYKTYypa U 3apsii HAHOKJIacTepa.

Llenbto paboOTHI SBUJIOCH CHCTEMATHYECKOE M3YyUSHHE CTPYKTYPHI KJIACTEPOB 30J10Ta
Au, (n=3-22) u BbIIBICHHE 3aKOHOMEPHOCTEH pEakIuy ajcopOIMKH Ha HUX ATHJICHA Ha
OCHOBaHMHU KBAaHTOBO-XMMHUYECKOTO pacyera. B kadecTBe MeTo/la pacyeTa MCHOIb30BaJICs
meton (yHkiuoHana miotHoctd (DFT) ¢ dynkiuonanom PBE u 6asuc SBK. Pacuersr
MIPOBOIMIIUCEH C IIOMOIIBIO TTporpaMMel [Ipupona.

Pacuer MamoaTOMHBIX KJIACTEPOB 30J10Ta PA3IMYHOrO CTpOeHUs (Ierb, IIoCKas U
HOJIMA/IP) TOATBEPIHII IUTEPATYPHbIC HaHHbIe [2] 00 uX mIockoM cTpoeHuu. J[is cpeanux
KJIacTepoB Hambosee CTa0MIBbHOW sBisgeTcs OoObeMHAas KOH(Urypamus. 3aBUCHMOCTb
PHEPTUHU CBSI3M B KJACTEpax Ha OJUH aTOM 30JI0Ta OT KOJIMYECTBa aTOMOB B KilacTepe
HOCHUT HEMOHOTOHHO BO3PAaCTaIOLIUIl XapaKTep.

Jns Hanbonee cTaOMIBHBIX MaJbIX KJIACTEPOB 30JI0Ta pacdeT aacopOlMM Ha HHUX
STUJICHA BBISBUII, YTO SHEPIUsi COPOLMH ¢ pOCTOM N yMeHbInaercs ot 36 1o 12 kkan/mounb
st Aus u AUg cOOTBETCTBEHHO. lIpu 3TOM It KaXXKaoro Kiactepa BO3MOXKHO
o0pa3oBaHHe AJUIMJIBHBIX KOMIUIEKCOB C 3TUJICHOM Pa3IMYHON CTPYKTYPBHI.

Pe3ynbpTaThl MOATBEpAMIM H3BECTHOE CTPOCHHE MAablX M CPEAHHMX KJIacTepOB
30J10Ta, BEJIMYMHA U XapakTep aJAcopOlMy Ha HUX STUJICHA 3aBUCUT OT COCTaBa KiacTepa u
MaKcuMaJibHast i1t Aus.

Pabora BbImosHEeHa MpU (PUHAHCOBOM MOJJEPKKE MPOTrpaMMbl BEAYyIHME HAyuYHBIE

mkose1 PO (P11-112/001/056)

1. R.J.Baxter, G.Teobaldi, F.Zerbetto, Langmuir, 2003, 19, 7335
2. L.Xiao, L. Wang, Chemical Physics Letters, 2004, 392, 452
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OINTUYECKUE U ®U3UKO-XUMHUUYECKUE CBOWMCTBA
KOHJAEHCUPOBAHHBIX CUCTEM AKTUBHUPOBAHHBIX Ti** M V*

barges .M., Hemmmanosa C.A., Heuymikua M.JIL.

Poccuiickuii cocyoapcmeennuiii nedazoeuvecxkuti ynusepcumem um. A.1. I'epyena,
Canxm-Ilemepbype

B nannoii pabore nonyueno u uccnenonana cepus crekon 30 KO - 20 A1,03 - 50
P»Os ak THBUPOBaHHBIX Ti*" u V¥,

KoHJeHCHMpOBaHHBIE CHUCTEMBI MOJYYEHBI MPU TIOMOIIM BBICOKOTEMIIEPATYPHOI'O
CHHTE3a ¢ 00aBICHUEM PACCUUTAHHOTO KonmuyecTBa okcuaa BaHaaus (IV) B oqHO cTexiio
Y OKCHJIa TUTAaHA B IPYTYI0 CUCTEMY M BapKH CTEKJIO00Opa3HBIX CHCTEM B MHEPTHOW Cpeie
npu temneparypax 1200-1250 °C [1-3].

HccnenoBansl HEKOTOPBIE (U3UKO-XUMHUYECKHE U CHEKTPAIbHO-TIOMHHECIIEHTHBIC
cBoiicTBa mosydeHHBIX cucteM npu 293 K. Pe3ynbTaTel CHEKTpaNbHOTO aHaIW3a
NOJYYEHHOTO  ONTHYECKOTO  MaTrepuaja  CBHICTENBCTBYIOT 00  MCKaKCHHOU
OKTa’JpHYECKON KOOpAWHALMKM MOHOB THTaHA B HcclienyeMoM crekie [2]. OObsicHeHbI
NPUYUHBL pa3iuyus  (U3UKO-XUMHUYECKHX CBOMCTB JaHHBIX CTEKOJI MPU HICHTUYHOU
CTPYKType OJJICKTPOHHBIX YpoBHeil TuTaHa W BaHaausi [3]. IlpeanokeHbl BapHaHTHI
NPUMEHEHHS TIOJTyYEHHBIX CTEKIO00pa3HbIX BemecTs [2,4].

HOJIy‘-IeHHBIC JaHHBIC UCCICA0OBAHHBIX CUCTEM CBCIACHBI B Ta6JII/II_Iy.

Ti,03 VO,
[TokazaTens npemomiieHus, Np 1,497 1,510
IT10THOCTS, p, T/ cM™ 2,66 2,610
KonuieHTparst HOHOB 5,5"‘10200M'3 0,082 MoJB/eM®
MakcrMyM TOTTIOIIECHUST, Amax, HM 595 u mreuo 740 | 860 u mreuo 690
ITapameTp paciIerIeH s KPUCTAILTHYCCKHM TIONIeM, CM 3294 11628
MakcumyM JTFOMUHECIICHITHH, Amax, HM 890 u mieuo 800 | 980 u rwieuo 930
MonsipabIii KO3)PUITUEHT YKCTUHKIINH, SmaX,MOJIL-ch-l 6,2 51
Cpennsisi JIUTEIBHOCTD JTIOMUHECIICHIINH, T,lS 10 12

Cnucok nuTeparypsl:

1. BarseB .M., Ko6exukos FO.I". // Ontuka u cnektpockomnusi. 1998. 8-1, 68-70.
2. barses .M., Kneumnos E.b. // Ontuka u cniekrpockonus. 1997. T.23. N.21. 7-

11.

3. barsie .M., Jlunnukos C.B. // XKypnan obmeit xumun. 1998. 68. 1211.
4. Barses .M., CyxanoB C.b. // Ontuka u cnekrpockomus. 1992, T.72. N.6.

1367-1370.
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KAJIOPUMETPUYECKOE U3YYEHUE COIIOJIMMEPOB MOHOOKCHUIA
YIVIEPOJA C IUKINYECKUMHU OJIE@UHAMU
Huxumenkosa JI.B., Cmupnosa H.H.

HUU xumuu HHI'Y um. H.U. Jlobauesckozo

PaccMoTpeHHbIe B HACTOSAIIEH pabOTe YepeayIOUIHecs COMOJUMEPhI MOHOOKCHIA
yriepoaa (CO) ¢ HOpOOPHEHOM M €ro MPOU3BOJHBIMU 00JaAI0T PSAIOM IICHHBIX CBOHCTB
u, Oy ly4d MHOTOTOHHARKHBIMH MPOYKTAMH, HAXOIAT IIUPOKOE MPUMEHEHHE.

Panee [1] Obu1 HccienoBan oOpaselr cononmmmMepa 5-3tummaeHoumKio[2,2,1]-renra—2—cHa
(dtumunenHopbopuena) ¢ CO. B Hacrosmedi paboTe  MeToamMu  BBICOKOTOYHOM

amrabaTiyeckoil BaKyyMHOM M JMHAMHUYECKOM KajopumeTpuu B obOiactu 6-450 K wm3yueHsr
Temrnepatyprble 3aBucumoctu temioemkoctn  Cp = f(T) cononumepos CO ¢ HopGopHEHOM
(COHB) u Bunumuaennopoopaernom (COBHB) ¢ morpemHoctsio, B ocHoBHoM, 0.2 % B
oomactu 6-350 K 1 1,5% B o6mactu 350-450 K.

[To mMONyYEHHBIM SKCIIEPUMEHTATLHBIM JTaHHBIM OINPEICICHBI TEPMOIMHAMHYCCKHE
XapaKTePUCTHKK  (QU3NYECKUX  IPEBPAIICHU  COMOJMMEPOB, MNPOMCXOJAIINE B

paccMaTpuBaeMoM TEMIIepaTypHOM WHTEpBAJIE, BBIYUCIICHBI CTaHJIApTHBIC
tepmoaunamuyeckue pynkuun C°, H°(T)—H®(0), S°(T)-S°(0) u G°(T)—H°(0) mus
obmactu ot T — 0 K o 450 K.

B kamopumerpe co crarndeckoit 60MOOH U M30TEPMHUYECKON 000JI0UYKONW M3MEPEHBI
3Hepruu cropanus obpasuoB mpu 298.15 K, paccumtansl sHTanmbmus cropaus AH; u
CTaHJAPTHBIE TEPMOJUHAMUYCCKHE MapaMEeTpPhl peakiuii 00pa30BaHHs COTOJIMMEPOB U3
npocteix BemmectB AfH®, AsS® u AsG° mpu T = 298.15 K.

[TonyueHHbIe B HACTOsAIICH pabOTe W JIMTEPATypHBIC TAHHBIC WCIIOIB30BaHBI JIJIS
pacuera ApoH®, ApoiS° 1 Apoi G° - TepmoamHaMudeckux xapakrepuctuk cuaresa COHB u

COBHB B o6mactu 0 — 350 K npu cTaHmapTHOM JaBIIEHUH MPH MPOBEICHUN PEAKIIMU B

Macce.

1. beikoBa T. A., CmupnoBa H. H., HuxumenkoBa JI. B. Te3. moxi. koH.
“TlepCrieKTUBBI Pa3BUTHSI XUMHH U TPAKTHUECKOTO MPUMEHEHHS aTHIIUKINICCKUX
coenuHenuii” — Camapa: CamI' TV, 2004. 90 c.

PaGora BemmonmHeHa mpu (uHAHCOBOM mojjaepkke Poccmiickoro  doHma

(GyHmameHTanpHbIx uccaenoBanuii (mpoektsr NeNe 05-03-32363).
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MUILIEJUISAPHASL TPAHC®OPMALIMA B BOJAHBIX PACTBOPAX
OJIMTI'O3TUJIEH OKCHUJIA U HUTPATOB Ln
Ocunoga B.B., CenuBanoBa H.M., Camurymnun @.M., lN'ansmeraunos HO.I'.
Kazanckuii 2ocyoapcmeennsviii mexnono2uieckutl ynugepcumen,
Hucmumym nonumepos

CynpaMoJieKyJsipHass OpraHHU3aIMs JTHOTPOIHBIX KUJAKUX KPHUCTAIUIOB Oasmpyercs
Ha OTJIEIbHBIX CTPYKTYPHBIX OJIOKaxX, RJIEMEHTapHBIM U3 HUX SBIIETCS MHULeUIa, GopMoi,
pa3MepoM U CTPYKTYPOil KOTOPOIi OIpeessieTCs TUIT oTy4aeMoi Me30odasbi[1].

MeTogamMu  TEH3MOMETPHH U KOHAYKTOMETPUM  OMpEJelieHa  KPUTHYECKas
KOHLIeHTpalusi Muneiuiooopazoanust (KKM) B BOgHBIX pacTBOpax HEHOHOTCHHOTO
I[TAB - wmonomoaermiaoBoro 3dupa aekadtuneHrmukois CpHpO(CHCHO)0H  u
kpuctawtoruapatoB mutparos Ln(lll): La, Eu. YcraHoBineHo, 4TO B NPHCYTCTBHE HOHOB
nantanouioB KKM cnBuraetcst B 00s1acth 6071€€ HU3KUX KOHIIEHTPAIIUHA.

MeTomaMu KOHIYKTOMETPUH U BUCKO3UMETPHUH U3YyYCHBI CTPYKTYPHBIC ITEPEXO/IbI B
KOHIICHTPUPOBAHHBIX PAaCTBOPAX, CBA3AHHBIX C U3MEHeHHEeM (opM mures. s cucTeMbl
C12EO10/H20  ycTaHOBJEHBI  TeMIICpaTypHBIH M KOHIEHTPALMOHHBIA  IHANa30H
TpaHCQOPMAIIMOHHOTO Tiepexoa OT CHepruueckod K IMIMHIPUYECKON MUIIEIUIBL.
ITokazano, uro BBemenue noHa La B cucremy Ci12EO;0/La(NO3)3-6H,0/H,O casuraer
KOHIICHTPAllMOHHBIA HMHTEPBaJl B CTOPOHY MEHBIIMX 3HAYCHUH, a TeMIepaTypHbIN
JUarna3oH Havala TpaHCPOPMAIIMOHHOTO Mepexo/ia CABUraeTcs B 001acTh 00jee BHICOKHX
3HAYEHUM.

Pabota BemonHeHa npu GpuHaHCOBOH moanepxku rpanta POOU Ne 04-03-32923.

1. Surface effects of lyotropic liquid crystalline phases of nonionic surfactants. P.
Lang, R. Steitz, Chr. Braun. Colloids and Surfaces, Ne163, 2000, P.91-101.
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KBAHTOBO-XUMHUYECKOE HUCCJIEJOBAHHUE PASMEPHOI'O N
3APAJOBOI'O 2OPPEKTOB ®OTOAKTUBHOCTHU APUIAZHUI0OB
LOwmkun n.B., 2Bym:nca M.D.

"Mry um. M.B. Jlomonocosa, Xumuueckuti paxynomem,
2HHcmumym npoonem xumudecxoul gusuxu PAH, Yeprnozonosxa

OcHOBHBIM KpuTepreM (HOTOAKTUBHOCTH apuiia3uOB MOXKET CUMTATHCS 3allOJTHEHHE
B HH3IIMX BO30YXIICHHBIX COCTOSIHUSIX MOJICKYJISIPHOW OopOuTanu o-Tura (CBOOOIHOW B
OCHOBHOM COCTOSIHUM), siBIIsitonIeicst paspoixisitomneii mo N-N; ceszu [1]. [To cpaBHeHuto ¢
MPOCTHIMU (DOTOXUMHUYECKH AKTUBHBIMU OJHOSCPHBIMH apuiIa3uaaMu, OOJee CIIOKHBIC
COCIMHEHUS, COepXkalllhe a3UJOTPYIIy, HMEIOIIME HECKOJIBKO  COMPSIKEHHBIX
apOMaTHYECKUX KOJICI], CYIIECTBEHHO OTJIMYAIOTCS MO (POTOXMMHUYECKUM CBOWCTBaM [2].

[lenbto maHHOW pabOTHI SIBJISJIOCH YTOYHEHHE HCCienoBaHuil [3] mo u3ydeHuro
BIMSHUS Pa3MEPHOTO U 3apsanoBoro 3(@exToB Ha (HOTOAKTUBHOCTH AapUIA3UIOB C
MIOMOIIIBIO TIOTy MIHpHUecKkuX MeTo0B PM3 u AM1 (mporpammer MOPAC 2002) 3a cuer
NETaJbHOTO aHAIM3a TIOBEPXHOCTEH MOTEHIMAJIBHBIX JHEPTUi, COOTBETCTBYIOIINX
pa3nuuHbIM apuiasunam. MccnenoBancs psii COSIUHEHUH, Y KaKIOrO 4ieHa KOTOPOTO
OBUIO  pa3NUYHOE KOJUYECTBO OEH3OJBHBIX KOJIEL, «IPUKPEIJICHHBIX» K  4-
asugonupuauny. I[lpu Oornee aeTradbHOM HCCIEIOBAaHWU IMOBEPXHOCTHU MOTEHIHMATIBHOMN
9HepruM B 00JACTH HAWIEHHBIX TOYEK MHHHMyMa, OBLIO YCTaHOBJIEHO, 4TO, IIPH
BO30YXK/ICHHH, Y (POTOAKTHBHBIX a3unoB 3uadeHne yraa NNN ymenbmaercs ma 30-35°,
SHEpPrus G*-Op6I/ITaJ'II/I o cBs3u N-Ny ymensinaerca =~ Ha 3,53B, MONOXKUTETBHBINA 3apsil
rpynmbl N, mpuHUMaeT OiM3Koe K HYJIIO0 3HaUYeHHE, yBeauumBaeTcs jymHa cBsizu N-No.
OnHOBpEMEHHO ObLIO YCTAaHOBJIEHO, YTO MCHOJIb30BABLIMECS MOJIYIMIMPUIECKUE METO/IbI
4acTo JAal0T OIIMOKY B OIpelesieHuH rinodanbHoro munumyma Ha [II13, «3actpeBas» B
TOYKAaX JIOKATbHBIX MHHUMYMOB. OJTa mpoOjema yCTpaHsIach MOCIEA0BATEIbHBIM
pelieHueM 3aJad [0 ONTUMHU3ALUU TEOMETPUM MOJEKYJl MpH (PUKCUPOBAHHBIX
xapakrepuctuyeckux mapamerpax (yron NNN u miuna cBsizu N-Ny) u 3atem yke MOTHOM
ONTUMH3AIMHA TEOMETPUN MOJIEKYJ TPU BapbHUPOBAHUHU BCEX MapaMeTPOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSIHUSIX. TakuMm 00pa3oM, ObLIM JOKa3aHbl MPEANoaokeHHbie B [3]
pa3MepHbIN U 3apsiI0BbIM KpuTepun (POTOAKTUBHOCTH apuiIa3uioB.

Pabora BhinonHeHa nipu GpuHaHcoBO# moaaep:kke PODU (rpant Ne03-03-32116).

1. Budyka M.F., Zyubina T.S.// J. Mol. Struct. (Theochem). 1997, v.419, p.191.

2. Bynsika M.®., 3io6una T.C., Kantop M.M.// Kypu. ¢us.xumun. 2000, 1.74,
c.1115.

3. M.®.bynapika, U.B.Omkun // Xumust Beicokux sHeprui, 2005, T. 39, Ne.4, ¢.259.
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HUCCJIEJOBAHUE ®U3UKO-XUMUUYECKHX CBOHUCTB KOMIIO3UIINU
OYJUIEPEH-TIOJIM®EHUJIEHOKCHU
[TenbkoBa A.B.
Canxm-Ilemepoypeckuii 2ocyoapcmeenHulll YHUsepcumem

OymiepeHsl 00J1aAaI0T YHUKAIBHBIM KOMIUIEKCOM (PU3MKO-XUMUYECKIX CBOMCTB, UX
BBEJICHHE B MOJUMEPHBIE CUCTEMBbI HPHUBOAMT K CO3/JaHUIO0 KOMIIO3UIMH C HOBBIMU
XapaKTepUCTHKAMU. MOXKHO Tojlarath, 49TO Jake MpPH KOMILIEKCOOOPa30BaHUU  TT-
SJIEKTPOHHAS cucTeMa (QyJiiepeHa MOJBEpPracTcsi MUHUMAIbHBIM MU3MEHEHUSIM, COXPaHSIs
YHHUKaJIbHOCTh CBOMCTB B COCTaBe MOJIMMEPHON KoMmo3uiuu. O0beKToM Moau(pUKaluy B
NaHHOUM pabote BhIOpaH momu(2,6-mumerni-1,4-pennnenokcun) ([1PO), BoimycKaeMblii
MPOMBIIIUICHHOCTbI0 MHOTHUX CTpaH M HCMOJb3yEeMbIH KaK KOHCTPYKIMOHHBIM W
MeMOpaHHBI MaTepuan. lcciemoBaHHWe OpHUEHTUPOBAHO Ha U3ydeHUE (PU3UKO-
XUMHUYECKHUX XapaKTEPUCTUK MOJTMMEPHBIX TUICHOK /ISl pa3pa0OTKH HOBBIX MEMOpaH.

Kommnosuiuu ¢ymnepen Cgo — momudenmnerokcn (Ceo—I1DO) ¢ cogepsxanuem Cgo
no 10 Bec. % Obutn moaydeHbl B pactBope Toayosa. Ilmenku (tommuua ~ 60 pm)
chOpMUPOBAaHBl TPU BBIMAPUBAHUHM TOJYOJIbHBIX PAacTBOPOB Ha  IeJI0(paHOBOI
nosepxHoctu npu 40°C. Ilpu momudukamuu IIDPO ¢ymneperom Cgo MpOUCXOAUT
o0pa3zoBaHHe KOMIUIEKCAa TOHOPHO-AKIENTOPHOTO THIIA, NMPUYEM CBSI3aHHAs B KOMIUIEKC
monekyna Cgp ciocoOHa K AOMOIHUTENBHBIM MEXKMOJIEKYIISIPHBIM B3aUMOJICUCTBUSAM, YTO
MPUBOIUT K (PU3MUECKOM CIIMBKE MaKPOMOJICKYJ M YBEITUYCHUIO IUIOTHOCTH. [IMOTHOCTH
TJIEHOK OnpeeNsiy (pIoTalMOHHBIM METOJIOM B pacTBope caxapossl pu 25°C.

KonTakTtHbie yribel cmaunBanus nosepxHoctet mieHok [1DO u 2% Cgo—I1DO Bomoit
¥ 3TaHOJIOM OBUIM OTpeAeIeHBI 10 MeToay Buibrensmu. YcraHoBieHo, 9To g00aBku Ceo
NPUBOJAT K CYIIECTBEHHOMY HW3MEHEHHUIO KOHTakTHBIX yrioB. B mpucyrctBum Ceg
YBEIMYMBACTCS KOHTAKTHBIA yToJI CMayWBaHHS BOJOW M yCWIHMBaeTcs TuapodoOHOCTH
nonumepa. B ciydae staHoma ¢ymiepen Cgp yMEHbIIAeT KOHTAKTHBIH YTroJ, dTO
CBUJIETENLCTBYET 00 YBEIMUYEHUH CPOJACTBA K 3TAHONy HCcieayeMoro monumepa. s
onleHKH Xxapaktepa B3aumoneucTBusi Cego—IIDO koMmo3unuii ¢ KUAKOCTSIMH, B Cpele
KOTOPBIX BO3MOXKHA MX OKCIUTyaTalus, Oblla W3ydeHa paBHOBECHAass cOpOIMs MapoB
staHona u BoAabl mieHKamu [IDPO u 2% Cgo—IIDO, a Takke paccuuTaHbl HapaMeTpbl
O®nopu—Xarruica. YcraHoBieHO, uTo Monaudukanus [IPO ¢ymiepeHoM oOKasbIBaeT
CYILIECTBEHHOE BIUSHUE HA CBOMCTBA MOJIMMEPHBIX KOMIIO3HULIHA.

ABtop Omaromaput c.H.c. [.A.Jlomoukyro u mpod. A.M.Toiikka (kadenpa

XUMHYECKON TepMoauHaMuku U kuHeTuku CII0I'Y) 3a momoIs 1 KOHCYJIbTaI[HH.
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KATOJHOE INOBEAEHUE CUJINIUAOB METAJIJIOB TI'PYIIIIbI KEJIE3A
B KUCJIBIX DJIEKTPOJUTAX PA3JIMYHOI'O COCTABA
IloBpo3uuk B.C., lllenn A.b.

Tlepmckuii cocyoapcmeennulii yHusepcumem

HNuTepMmeraminyeckue W METANIONOAOOHBIE COEAMHEHHUS Ppa3IU4YHOIO COCTaBa
OKa3bIBAIOTCS MEPCHEKTHUBHBIMU TPU TOHCKE HOBBIX AJIEKTPOJIHBIX MaTEpHAalOB,
00JaalomuX BBICOKOW KOPPO3MOHHON CTOHMKOCTHIO M HHU3KUM IEpEHANpPSIKEHUEM
BOJIOPOJIA. Bmecte ¢ Tem, B nuTepaType MNPaKTUYECKH MOIHOCTHIO OTCYTCTBYIOT
CUCTEMAaTHYECKHE JAHHBIC O TIOBEICHUU CIIIUITUIOB B PACTBOpPaX KHUCIIOT.

Llenb nanHOM pabOThl — MCCIEA0BATh MPOLECC KaTOJHOTO BBIACIECHUS BOAOPOJA Ha
CWIMLKAAX  METAJIOB TOATPYMIBI JKejle3a M COCTABISAIONIMX HMX KOMIIOHEHTaX B
CEPHOKHUCIIOM DJICKTPOJIUTE M BIUSHUE PsJa TATOTCHHUI-UOHOB PA3IMIHON KOHIICHTPAIIUU
Ha OJTOT mporecc. HcciaemyeMblMu MaTepualaMu CIIy)KHJIU  CHJIMIUIAB  METaJIOB
noarpymimsl xene3a (FeSi, CoSi, NiSi) u cocraBmsiomume ux kommonents! (Fe, Co, Ni, Si ¢
guctotoi 99.99 wmacc.%). DIeKTPOXMMHUYECKHE HCCIACIOBAHUS PEAKIUU BBIICICHHS
Bojopona (p.B.B.) ObuIM TpoBeneHbl Ha mnoreHimoctare [1M-50-1 ¢ wucnonb3oBaHueM
METO/1a TIOJISIPU3AIIIOHHBIX KPUBBIX.

[TommydeHHbIe pe3yabTaThl YKa3bIBalOT HAa TO, YTO B CIy4yae CHIIMIIMIOB MPAKTUUYECKH
BCEr/la MO CTENEHU TOPMOXKEHHsI KaTOJHOTO IMpoliecca TajJoreHUA-UOHBI 00pa3yloT psii:
ClI' < Br< I'. Onnako, Ha CHJIMLKIAX OHU HE BBI3BIBAIOT TAKOI'O PE3KOI'0 TOPMOXKEHUS
p-B.B. KaK Ha YHCTHIX METAJIaX, YTO CBSA3aHO C BIUSHUEM TAJIONJIHBIX HOHOB B OCHOBHOM
Ha aTOMbI MeTallla B mojpelieTke cuinuiuaa. [lokazaHo, 4To mpUCYTCTBHE TajOWTHBIX
HWOHOB BbI3bIBaEeT cMelleHue YV -moTeHIMana B OTPUIATEIBHYIO CTOPOHY, YBEIHYCHHE
CKOPOCTH CTaJWM pa3psla M YCHICHHE KOHTPOJSI KAaTOJAHON pEaklMu IO CTaauu
PEeKOMOHWHAIIUH.

VYCTaHOBJIEHO, YTO Ha aTOMax METAUIOB B COCAMHEHUU PEAKIUS BBbIIEICHUS
BOJIOpOJIa 00JIerdaeTcs 0 CPAaBHEHHUIO C aTOMaMU 3TOTO )K€ MeTallia B CBOCH COOCTBEHHOM
da3ze, dUYro TMOATBEPKMACTCS YMEHBIICHUEM TMOPSIAKOB KATOAHOW peakmuu JJis
MOHOCHJTHIIH/IOB METAIIJIOB TMOATPYIIIEI KeJie3a 10 CPABHCHUIO C BETMUMHAMU JJIST YUCTBIX

METAaJJIOB.
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ONMPEJAEJIEHUE NMOBEPXHOCTHBIX XAPAKTEPUCTUK
MNOJINOJIE®@NHKETOHOB
ITornoBa M.1O., bornanosa FO.T'.
MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

MeTtonoM cmauuMBaHUS HCCIIENOBaHbl IMOBEPXHOCTH HOBBIX IOJIMMEPOB Kjacca
nonuoneduHkeToHoB. [lonmnonedruHKETOHBI — 3TO CTPOTO UYEpEeAyIOUIHECs COMOIUMEPHI
okcuma yriaepoaa (Il) ¢ omebunamu. IlepCcrneKTHBBI HCIONB30BaHUS STHX IOJUMEPOB
OTIPECIISIOTCS WX BBICOKOW MPOYHOCTHIO, TEPMOCTAOUIBHOCTBIO, JOCTYIMHOCTHIO CHIPHS
JUTSE X CHHTE3a, a TAKXKE — BO3MOXKHOCTBIO PETYJIMPOBATh MX IMOBEPXHOCTHBIC CBOMCTBA
MyTeM BBEJIEHUS HOBBIX (PYHKIMOHAIBHBIX TpPynn 1o KapOOHWIBHON rpyIIe.
OmnpeneneHne MOBEPXHOCTHBIX XapaKTEPUCTUK TMOJMMEPOB B Pa3NUYHBIX Cpelax [aeT
BO3MOXKHOCTh PEKOMEH/I0BATh UX IS UCIIOJIb30BAHUS B MEIUIIMHE U MUKPOIJICKTPOHUKE.

beutn  mcmonp3oBaHbl 2 monumepa — JBoiHON comonumep (mporunen—CO) u
TpoitHoi comoiumep (dTHiaeH-pormiacH—CO), Ui KOTOPBIX Ha OCHOBAaHHHM KPacBBIX
VIJIOB HATE€KaHWs, OTTEKaHHWs M U30UpATeNbHOTO CMauyuMBaHUs OBLIM OIpe/IesICHBbI:
yzenbHas CBOOOIHAS TIOBEPXHOCTHAS SHEprus (Osy), MexkdasHas sHeprus (Gsy) Ha TPaHUIIC
¢ moJisipHOU (Boja) M HENoJISIpHO# (OKTaH) cpenami (Gso).

ITokazaHo, 4yTO BBelIeHHE B ABOMHOMN comosimmep 3THIeH-CO — 3B€HbEB MPUBOAUT K
3HAYUTEIBHOMY YBEIMYEHUIO Gsy U TUAPODUIN3AIMU TOBEPXHOCTH MOIUMEDA.
MexdaszHas »HeEprusi Ha TpaHUIE [OJIMMEP-BOJAa IJs HCCIEAOBAHHBIX OOBEKTOB
3HAYUTEIIBHO BBIIIE KPHTEPUAIBHOTO 3HAYCHUS Ogy = 1-3 MJIK/M* Il GHOCOBMECTHMBIX
maTepuaioB. [IpeaBapuTenbHbIe IKCIEPUMEHTHI IO aICOPOLIMOHHOMY MOAU(DUIIMPOBAHUIO
MOBEPXHOCTEH TMONMMEPOB OelKaMH TOKa3adl BO3MOXXHOCTh CHHXKECHHSI Gsy U
obecrnieueHnss OMOCOBMECTHUMOCTH.

Huskoe 3mauenme mexdasHoi sHepruu mpommwieH-CO Ha TpaHHUIE C OKTAaHOM
CBUJICTEILCTBYET O XOPOILEH are3uu 3TOT0 MOJIUMepa K HEeMOISIPHBIM HOCUTENsIM. B To
K€ BpeMsi CPAaBHUTEIBHO HEBHICOKOE 3HAaYCHHE MEK(a3HON PHEPruH €ro Ha TpaHulle C
BOJION 00ecrednBaeT XOPOIIYI0 are3ui0 3TOro MoJIMMepa M K MOJSpHOH ¢aze. ITo naet
BO3MOXXKHOCTh ~ PEKOMEHJIOBAaTh  JAHHBIM  [OJMMEpP  JJIi  WCIOJNB30BAaHHS B
MUKPO3JIEKTPOHUKE IS CO3J]aHUsI CIOMCTBIX MaTEpPHUAJIOB.

Pabora BeimonHeHa npu GpuHancoBoil mogaepxke PODU, kox npoekra 05-03-32555.
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KO2®P®UIUEHTHI COPE XJIOPUJA BOAOPOJA B CMECAX
BOJA-OJTHOATOMHBIN CIIAPT ITPU TEMIIEPATYPE 298,15K
Tpu6ouenko A.A., 'Cokomnos B.H., “*Cagonosa JLII.

YHsanosckuii 20cyoapcmeentblii XuMuKo-mexHonouieckuil yHusepcumen,
2HH(:mumym xumuu pacmeopog Poccuitickoii akademuu Hayk
TepMOIIEKTPOXUMHYECKHI METOJl, OCHOBAaHHBI HA HM3MEPEHHHM TEMIIEPAaTypPHBIX
K03 PHUIIMEHTOB HANpPSHKEHHWS CHMMETPUYHBIX TEPMOTAJIbBAaHMYECKHX J3JICMEHTOB H
HHTCPIIPETAMN TIOJIYUCHHBIX PE3YJIbTATOB C HCIOJB30BAHUEM OCHOBHBIX MOJIOKEHUU
HEpaBHOBECHOW TEPMOJMHAMUKH, MO3BOJSET 0€3 KaKuX-TH0O0 JOMYIICHWH MOIyYUTh
3HAUEHHUs CTaHAAPTHBIE SHTPONUH TepMoau(pdy3HOHHOro mepeHoca snekrposiuta S.°,

=0
MOJIIPHOW 3HTPOIMHU JIBHKYIIIETOCS B PACTBOPE MOTCHIMATIONPEACIIIONIETO HOHA S i U

ko3 dunuenta Cope o’ .

B nanHoii pabote mpejacTaBiIeHbl Pe3ysbTaThl SKCIIEPUMEHTAIBHOIO HUCCIICI0BAHUS
TEPMOTAIbBAHUYECKHUX IIeMell C XJOPCEPEOPSIHBIM M XUHTHAPOHHBIM 3JIEKTPOJAMH B
cucteme HCI — H,0O —ROH (R=Me, Et, i-Pr, n-Pr). Onpeneneusr ko3ddurmentsr Cope u
CTaHJapTHBIC PHTPONHMH TepMOaH((y3HOHHOTO MEepeHoca XJIOpHIA BOIOPOAA, SHTPOIIHH
JBIDKYIIUXCSI HOHOB H uCI npu 298 K.

OGHapy»xeHo, uTo nporecc Tepmoanddy3un XJIopuaa Boaopoaa B 00J1acTH COCTaBa

0 — 0.9 Mon. nonelf cnMpTa XapakTepU3yeTcsl MONOKHUTEIbHBIMU 3HAUYECHUSAMH S, H,

COOTBETCTBEHHO, OTPHUIATENLHBIMU BENMYUHAMH O :, yOBIBAIOIMMM MO abCOTIOTHOIM
BEJIMYMHE C POCTOM KOHIEHTpaluu cnupTa. B Ge3BomHOM cnupTe HaOiogaeTcs cCMeHa
3HaKOB yKa3aHHBIX BeNMYMH. Takum oOpazoMm, TepMoaudPy3HOHHBIH TMEepPeHoC
AJICKTPOJIUTA B HANPABJICHUHM ''XOJOMHOW'" 30HBI TEPMOIJIECKTPOXUMHUCKHX CHUCTEM IPH
yBenmueHnu copepkannss ROH B cMenraHHOM pacTBOpUTENe 3aMETHO CHIDKAETCS M IPH
x> 0.9 moun. noneii cnimpra nepexoauT B konueHtpupoBanue HCI B "ropsiueii™ 30He.

Ha ocHoBe Teopun Diirapa paccunTaHbl 3HAYCHUSI SHTPOIHH TEPMOIUPPY3HOHHOTO
HepeHoca M CTaHIApTHOHM MapuuaabHON MOJSPHOW SHTPONHMU MHIMBHIYAIBHBIX HOHOB.
[IpoBeneHo 0OOCYXIEHHWE TMOTYYEHHBIX pE3yJIbTaTOB C IMPUBICYEHHEM OCHOBHBIX
MOJIOKEHUN TEOpHUH TepMo iU Hy3HOHHOTO nepeHoca B pacTBopax

anexktponuToB Je-beTtona.

177



MATHETOXUMHNYECKHUE U 3ITP-UCCJIIEAJOBAHUSA KPUCTAJVIMYECKUX
N TBEPJO®A3HbBIX BEH3TUA30IUJTDPOPMA3AHATOB Fe(ll) U Fe(lll)
I'op6arenko F0.A., Pesunckux 3.I"., [Tepsosa W.T"., JIunynos U.H.

Ypanvckuti cocyoapcmeenmwlii iecomexHuyeckuil yHueepcumem

[IpumeneHne B KauecTBe CTPYKTypooOpasywomwux JurasgoB — l-apmn-3-
ankwi(pennn)-5-(0en3tuazon-2-mi)popMazaHoB ¢ KOOPIHMHAIIMOHHO-aKTHBHBIMU O- 1 N-
JIOHOpaMH TIO3BOJIMJIO pa3paboTaTh CHHTETHYECKUE MOIXOMABI K IMOIyYEHUIO KOMIUIEKCOB
xene3a pasmuunoro cocrtaBa (Fe|6N|, Fe|4N,O|, Fe|3N,O|), ans KOTOphIX BO3MOXKHO
IpeBpalieHHe MarHUTOYTIOPSIOYSHHOTO COCTOSHHSI MJTH CTTHOBBIC TIEPEXO/IbI.

Komrutekcom  pusuko-xuMuueckux  MeTomoB  (nekrponnoit, WK-, DIIP-
CIIEKTPOCKOIHMH, MacC-CIIEKTPOMETPUCH M CTATUYECKOW MArHUTHOW BOCIIPHUMYHBOCTHIO)
YCTAHOBJICHO, YTO BapbHPys MPHPOIY W TIOJOXKECHUE 3aMECTUTENICH B apOMaTHUECKOM
KoJblle (hOPMA3aHOBOM IIETIOYKM MOJKHO TIIOJTyYaTh METAJUIXEJAaTHBIC Y3Jbl Pa3TUIHON
YCTOHYMBOCTH W CTEPEOXUMHH. Tak, MPH OTCYTCTBHUH 3aMECTUTENICEH B apWIbHOM
dparmente GopMHpyeTCs yCTORUMBEIN MeTamTokomieke coctaBa LoFe(ll) (U= 0.5—
0.05 M.B.), nanuuue opmo-OH- unu opmo-COOH-rpynmsl npuBOAUT K GOPMHUPOBAHUIO
mbo crmH-cBOGOAHOrO okTasapa d’sp’ cocrasa LFe(lIl) (u23q)q): 3.9-4.4 M.B.), nu6o
Terpasapa sp° — LoFe(l11) (uzaq,q): 2.6 M.B.) ¢ BOBJI€YCHHEM B COCTaB KOOPIHMHAI[HOHHOTO
OKpY)KEHHUSI HMOHA »JKelle3a aroMa KHCIOopoJa OT THAPOKCH- WIH KapOOKCHTPYTIIIHI.
CUHTE3UpPOBAHHBIC MMapaMarHUTHBIC KOOPIAMHAIMOHHBIC COCTUHCHHUs MO aaHHbIM OIIP
UCCIICIOBAaHUI TIPEJCTABISAIOT KOMIUIEKCHI, COJIEpIKaIINe JKeIe30 KaK B HU3KOCITHHOBOM
(S=1/2, g=1.976-2.092), tak u BeicokocmmHoBOoM (S=5/2, g=2.151-2.158) cocTosHuH C
POMOMYECKU-UCKAKEHHBIM ~ CTPOSHHEM  KOOpIuHalmoHHoro y3na (g~4.2-4.3). B
nuanaszone Temmepatyp oT 114 nmo 455 K = uX cooTHOIIeHHWE HE U3MEHSETCs
(Li/lee =2 £0.2).

Nmmobunuzanust  1-(2-ruapokcu-5-cynbdodennn)-3-meTuin-5-(0eH3trazon-2-mm)-
dopMazaHara jkeie3a IO HOHHOMY MexaHm3Mmy Ha aHuoHHT AH-18x10 mo3Bosmia
NOJyYUuTh TBEpAOQa3Hblii MeTanokoMmiuiekc, B OIIP-cnexTpe koToporo HaOIrOAaroTCs
JOCTAaTOYHO MHTCHCHBHBIE JIMHUM Kak OT HH3KOCHHMHOBBIX (0~1.972-2.163), Tak wu
BBICOKOCTTUHOBBIX  (0~2.8+0.1) KOMIUIEKCOB. YCTaHOBIEHO, 4YTO TBepaO(Da3HbIi
dopmazaHar, B OTIMYHE OT €ro TOMOTEHHOTO aHajora, SBISETCS CIUH-TIEPEeMEHHON
CHCTEMOM, TIOCKOJbKY C TIOHW)KCHHEM TEMIIepaTypbl KOJMYECTBO HHU3KOCIIMHOBBIX
KOMILJIEKCOB BO3pACTaeT.

Pabora BeImoTHEHA MTPU PUHAHCOBOH moiepkke rpanta PODU Ne05-03-32023.
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KOJIEBATEJIBHBIE CINEKTPHI 1 YCTOMYUBOCTH I'MJIPOGPOMUI0B
JUITAPPOJIMVIMETEHOB, UX OKCA- U THA-3AMEIIEHHBIX

1PVM$IHLICB E.B., 2Antuna E.B.

YHsanosckuii 20cyoapcmeentblil XuMuKo-mexHonouweckuil ynusepcumen,
2HHcmumym xumuu pacmeopos PAH

Hacrosiee uccnenoBaHne HampaBlIeHO HA HM3Y4YEHHE KONEOATETbHBIX COCTOSIHHIMA
NH-cBsI3M B TUIUPPOTMIMETCHAX, UX OKCA- U THA-3aMEIICHHBIX C IEJIbI0 YCTAaHOBIICHUS
CIIEKTPAJIbHBIX  3aKOHOMEPHOCTEH, OOYCIIOBIEHHBIX  CHENU(PHUKON  MOJEKYJISIPHOU
CTPYKTYpbl (HaJHuUEe CHUCTEMBbI JIEIOKAIU30BAHHBIX 7-3JICKTPOHOB U TETEPOATOMOB) H
pa3pabOTKON KpUTEpUEB OICHKA YCTOWYMBOCTH coeAuMHEHUN 1o naHHbiM MK-
CIEKTPOCKOMUU. AHANU3 MOJYYSHHBIX PE3yJIbTaTOB CBUAETEIbCTBYET, UTO COIPSHKEHHBIC
TETePOIMKIIBl JUMAPPOTUIMETCHOB, KaK MPaBUJIO, HUMEIOT KOJIeOATeNbHBIE CIEKTPHI,
XapakTepHble Ui BTOPUYHBIX aMUHOB. BBISBIEHO, YTO OCHOBHOE AaHAJTUTHYECKOE
3HaueHue uMeer rnorioniesue B oomactu 3400-3500 CM_l, COOTBETCTBYIOIIIEE BaJICHTHBIM
kone6arnsim NH-cBsizeil. Kpome BaneHTHbIX KoneGanuif, B auamasoHe 1590-1650 cm™
HaOJIOAAI0TCS BHICOKOMHTEHCHUBHBIC TTOJIOCHI Ie)OpMaIIMOHHBIX KoJiebaHui cBs3eit N—H.

CpaBHuTenbHBIM  aHamu3  pe3yibTaroB  MK-cmekTpockomuu ¥ JAaHHBIX
TG hHepeHIMATEHOTO TEPMUYECKOTO aHAJIN3a MMO3BOJIHII O0OHAPYKUTH KOPPEIISIIHH MEXITY
SHTANBNMAMK ucnapeHust (AvapH) razoobpasnoro HBr wus3 kpucrammueckux comieit
TUTUPPOITUIMETEHOB B MPOLIECCE UX TEPMOJECTPYKIIMU B aTMOc(epe KUCIOpoaa BO3ayXa
U 3HaueHUAMU VN-H. Kak u3BecTHO, BenM4YMHBI AygpH JOCTaTOYHO TOYHO OTpaXKaroT
SHEPTUI0 MEXMOJEKYJIAPHBIX B3aUMOJACHCTBUIA, B JaHHOM ciydae, cBszeil >N---HBr B
comsx. Jlnsg coemMHEHWH  ANKWI3aMEINEHHBIX  JTUIMUPPOIUIMETCHOB  KOPPEISAIHS
ONHCHIBAaeTCS ypaBHeHUEM: AypH = -3.7711(vn-n) + 13073, R> = 0.9446; a s
COCIIMHEHUH C TeTepOaTOMHBIM 3amelleHueM: AyppH = —3.8338(vn_n) + 13174, R? =
0.9534. AHanu3 KOpPENALMOHHBIX YPAaBHEHUH CBHICTEIBCTBYET, YTO YMCHBIICHHE
3HAQYEHHUH VN-H COIIPOBOXKAAETCS yBEIMYEHUEM BelNMYHMH AygpH. [laHHas 3aKOHOMEPHOCTH
BBI3BaHA TE€M, YTO NPU YCUICHUH JEIOKATU3AIUHU MOJIOKUTEILHOTO 3apsijia 10 T-CUCTEME
xpoModopa BO3pacTaeT BKIaJ MOHHOH COCTaBlsAoNIeH B sHepruio cBs3u [HoL]™+Br, uro
U IPUBOIUT K MOBBILEHHIO BeluduH AyapH OpomoBogoposa 3a cueT yBeIHMUEHHUs
JHEPreTHUecKoi ycroiumBoctu comu. Takum ob6pazom, nansuele HK-cnekTpockonuu
KPUCTAUTMUECKUX O00pa3lOB COJNEeH TUIUPPOIUIMETEHOB MOTYT OBITh MCIOJB30BaHBI IS
CPaBHHUTEIHHOM OIICHKU X yCTONYMBOCTH.

Pabora BrinonHeHa npu puHancoBoit moguepikke PODU (rpant Ne 06-03-96341).
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BJIMAHUE COCTABA CYB®A3bl HA INOBEJEHHUE JIEHI'MIOPOBCKHUX
MOHOCJIOEB JU®UJBbHBIX KAJIUKC[4]PE3OPHUHAPEHOB

Pymsnnesa C.C., Pycanosa T.10.

Capamosckuii cocyoapcmeennwiti yrusepcumem um. H.I'. Yepnviuescrkozo

Kanukc[4]pesoprunapenst  (KPA) - mpeacraBuTeNd  MOJIEKYJI-PELEITOPOB,
MMEIOIINX qaneoOpa3Hyo bopmy u CIOCOOHBIX K CEJICKTUBHOMY
KOMIUIEKCOOOPa30BaHMIO M0 THITYy TOCTh-x03suH. [lnenku Jlenrmiopa-bromxkert (JIB) Ha
ochoBe KPA wucnonp3yloTcs B KauecTBE  yIbTpadWIbTPYIOUIMX MeMOpaH H
YYBCTBUTEJBHBIX CJIOEB XUMHUYECKUX CEHCOpoB. Llenpto naHHONW pabOThl SIBUIIOCH
u3zydyenue BiausHUS PH cyOdasbl M MpUCYTCTBUS B HEH HMOHOB METAJUIOB Ha MOBEICHHE
MOHOCJIOEB ABYyX mpou3BoaHbix KPA (puc.) Ha rpanuiie pasaena $a3 BO3AyX/ KHUIKOCTh U

UX IIEPEHECEHNE HA TBEPAYIO MTOMIOXKKY B BUJIE IUIEHOK JIeHrMiopa-biiomxker.

2:4CH3)2 B (‘310H217
2 N
HO OH ﬁ
HO o
- C4Ho— 4 cyclic - —4,cyclic
CHs
KPA-1 KPA-2

[ToBeneHre MOHOCIIOEB Ha MOBEPXHOCTH KHUAKOU cyOda3bl U3ydaaoch ¢ MOMOIIBIO
OKCMIEPUMEHTATBHBIX ~ 3aBUCUMOCTEH  TMOBEPXHOCTHOE  JaBleHHWE —  IUIOMIA[b,
MPHUXOJIANIASCS HAa MOJICKYJly B MOHOCIIOC. YCTaHOBJICHO, YTO HamboJyiee CTaOWIbHBIC
moHocsion KPA oOpasyrorcst B HeHTpalbHOU U ciadoieaounoi cpenax. Hanmane noHoB
metawtos (Cu*, Ni?*, La**, EU®") npuBoauT K CHIDKEHHMIO JABIICHUS KOJLIANCA MOHOCIOS 1
YBEIMUEHUIO TpEAeTbHON TIJIOMAAN Ha MOJEKYINy, MpudeM HauOOJbIINE W3MEHEHUs
Habmoganuch B ciydae woHoB Cu®*. Ancopbrmst momos Cu®* momocmosmn KPA-1
WHTEPIIPETHPOBAHA C UCTIONIb30BaHNeM ypaBHeHUs [ mO06ca-1lnmkoBckoro.

Ha ocHoBe uccienoBaHHBIX MOHOCJIOEB MOJy4YeHbl IUIeHKH JIb Ha kBapueBblx U
KPEMHHUEBBIX  MOAJOXKKaX. METOAOM  SIUIMIICOMETPUM  OMpeAeNieHbl  IMOKa3aTelb
NPEeOMIICHUST U TOJIIWHA IUICHOK. Hanuuume MeTayuioB B TUICHKAX MOATBEPIKICHO
METOJIOM MacC-CIEKTPOMETPHH.

PaGora BemonmHeHa mnpu momuepkke Poccuiickoro ¢doHaa ¢GyHIAMEHTAIBHBIX

uccinenoanuii, mpoekt Ne 04-03-32946.
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XUMHNYECKASA TEPMOJAUMHAMUKA ®YJJIEPEHOBOI'O
KOMIIJIEKCA [((CH3)Si)7Ceg0)2
Pyuenun B.A., Mapkun A.B.
Huoicecopoockuii cocyoapcmeennwiii ynueepcumem um. H.U. Jlobauesckoeo,
Xumuueckuil ¢haxynromem

HeocnabeBaromuii pocT ucciaenoBaHuil pa3sHOOOPa3HBIX XUMHUECKUX, GPU3NUECKUX U
bu3UKO-XUMHYECKUX CBOUCTB ¢yiuieputa Cgp MO3BOISET MOTyYaTh MHOTOUYHUCICHHBIE €T0
(GyHKUMOHAJIbHBIE MpPOU3BOAHBIE. Tak, B pe3yJbTaTe peakiuid B3aUMOJCHCTBUSA
CeoNan(THF)x ¢ (CH3)3SICl Obiii BriepBbie IMOJIyYeHBI JAUMEPHBIC (DYIIICPEHOBBIC
komruiekesl  coctaBa [(CH3)3Si)nCeol2. TepMommHamMuyecKre CBOWCTBA COCAMHEHHIA
JAHHOTO Kjacca K HACTOALIEMY BPEMEHHM HE HU3YYeHbI, OJIHAKO, SCHO , YTO OHHU
HEOOXOJUMBI KaK XapaKTEepPUCTUKH (PYHIAMEHTAILHOTO XapakTepa, a Takke It
BBISIBJICHHS OCOOEHHOCTEH mporiecca qumepu3armn pymiepena Cegp.

BrniepBrie MeTOmaMH MPEIU3HOHHON anadaTHYECKOW BaKyyMHOH KaJOPUMETPHUH B

obnactu 6-340 K u BeicokoTOUHOU MuddepeHINaTbHON CKaHUPYIOIIeH KalIOpUMETPHH B

obmactu 320-610 K wusyuena TemmepaTypHas 3aBucumocTh Tertoemkoctu Cp; = f(T)

dymrepenoBoro komiuiekca [(CH3)sSi)7Ceolo. B Temnepatyprom untepsane 448-570 K
BBISIBICH HEOOpAaTUMBIA  SHAOTepMHUECKH 3¢ @dexT, 0OyCIOBICHHBIH IPOIECCOM
JeIUMEpU3allii  UccaeayeMoro obOpasia. [Ipy ero HarpeBaHWU ONPEACICHBbl |
NPOAHATU3UPOBAHBl  CTAHAAPTHBIC TEPMOJUHAMHUUYCCKHE XapaKTEPUCTHKHA Mpoliecca
JIeTUMEPHU3alliK, TIOJIyYCHHBIE  JAHHBIE  COIMOCTABICHBI C  COOTBETCTBYIOIIUMH
XapaKTepHCTHKAMH UL HM3y4eHHBIX pamee aumepa [Ceolz u  dymrepuma  [(n’-
Ph,)2Cr]*[Ceo] M crenansl HeKOTOphIE 3aKTIOUEHHs O IPHPOJIE MPOIecca IS ANMEPH3aIHH,
BJIMSHUHM JIMTAH/Ia Ha Pa3pbIB CBSI3M MEXKIY COCEAHUMH (yJUIepeHOBBIMU MoJsieKyiamu. [1o
9KCIIEPUMEHTAIBHBIM JaHHBIM PACCUUTAHbl CTAHAAPTHBIC TEPMOAMHAMHYECCKUE (DYHKIIUH
i oonactu or T — 0 mo 445 K.

3navenus Huzkotemmeparypuoir Ttemmoemkoct (T < 60 K) [(CH3)3Si);Ceo]2
UCIIOJIB30BaHbl I OLEHKH €ro (pakranbHOW pasMepHOCTH D ¥ COOTBETCTBEHHO
XapakTepa TeTePOJMHAMHYHOCTH €ro CTPYKTYyphl. Takum 00pa3oM, yCTaHOBHIIH, YTO
[(CH3)3Si)7Ce0]2, kax u mumep (Cgp)2, MMEET LEMOYEUHYIO CTPYKTYPY, B OTIMYHH OT

rpaHelleHTpUpOBaHHON KyOuueckoil dassl pymiepura Ceo, 111 Hero D =3.
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W3YUEHUE KUHETUKHM BBICTPBIX PEAKIIAM
HA T'PAHUMIE PA3JIEJIA ®A3

Caiidyrauaos A.M., [Tonosusk B.K.

Kasanckuii 2ocyoapcmeentbiii mexHono2uueckuti yHugepcumem

H3ydena MozenbHast HOHHO-MOJICKYJISIPHAST PEaKIUsl OKUCIICHHS THOCYIb(aT aHHOHA
(Bomnas (haza) fogoM (opraHUUecKuil pacTBOpPHUTENb). [ToKa3zaHo, 4TO CKOPOCTh PEaKIIuu
Ha TpaHMIle paszaena (a3 ompeAeseTcs KOJMYECTBOM BEUIECTBA B MOOHOMOJICKYJISIPHOM
cJIoe Ha TpaHwMIile pasznena (a3, uTo Mo3BOJISAET OOBIYHBIMUA MeTOaMu ((hOTOKATIOPUMETPHS,
CHEKTPO(POTOKATIOPUMETPHSI) HU3MEPSATh CKOPOCTH PEAKIUH C 3HAYCHUSIMH KOHCTAHT
MEPBOTO TOPSJIKA J10 108-10%0 ¢1,

W3ydena  temmepaTypHas  3aBHCHMOCTh  KOHCTAHTBI ~ CKOPOCTH  pPEaKIUuu
NICEBJIONIEPBOro Mopsiaka (Mo Hoay) Ha TPaHHUIE BOJA — OPraHUYECKUI PaCTBOPUTEIND
(rekcaH, remnrtaH, OKTaH, H300KTaH, IIMKJIOTEKCaH, OCH30JI, TOJyou). PaccunTanbl 3HaUCHUS

9HEPruM aKTHBALUH MOJICIFHON PEaKIUu [T pa3IMIHbIX pACTBOPHUTENEH (CM. TaOIHUILy).

Ta6JII/ILIa. KoHncTaHTBI CKOpOCTeﬁ 1 DOHCPI'Ur aKTUBallUU

peakiuu Jp + 82032' Ha TPaHUIIe BOJHO-OPTaHHYECKUX (a3

Tewmre- IUKJIO-
reKcaH renTad OKTaH H300KTaH OeH30II
patypa reKkcad

1
Komncran- 5ec 1.69-10" 13610 9.11.10° 1.1310" 57510° 3.52.10

Ta

25°C 1.77-10° 1.71-10° 1.0810" 1.17-10° 6.56-10° 5.76.10’

CKOpPOCTH . ; 7 ; ; 6 ;
Y 35°C 2.07-10° 1.89:10° 1.17:107 1.34.10 8.18:10° 6.48.10
C

45°C 2.1510" 2.30-10° 15010 1.43.10° 8.36.10° 7.35.107
E” (x[x/moms)  6.73 12.79 12.02 6.47 9.62 25.28
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®YJIVIEPU HATPUSA NagCs: CUHTE3 N CBOHCTBA
Camoxsanos I1.C., Eropos A.B., Ckokan E.B.

MTY um. M. B. Jlomonocosa, Xumuueckuii ¢haxyivmem

Oo6pazen NagCgp, ObLT cHHTE3HpPOBAH TepMOOaprIeckuM MeToaoM u3 dyiuieputa Ceo
U METAJUIMYECKOro HaTpus B  CHEHUAIbHON CAMOYIUIOTHSIONICHWCS aMIlylie ¢
MOCTEAYIOIIUM JITUTEIBHBIM OTXKHUIOM B BaKyyMe.

KonTponb crTemeHn npOTEeKaHUs peaklUUd HHTEepKadupoBaHuss aromoB Na B
kpuctamueckuili Cep ocCyIlIecTBIsuICS METOAoM crnekTpockonuu SIMP Ha sppax BCu
2Na. Tlo JTUHAMHKE U3MEHEHUI CIIEKTPOB OBLI ClIeJIaH BBIBOJ 00 OKOHYAHUM peakiuu. B
cnektpe SIMP Na (cranmapr — pacrteop NaCl) mpucyTcTBYHOT HBa CHrHana ¢ XHM.
cnBuramu B (148,0) m.a. 1 (-2,3) M.J1., YTO CBHIETEILCTBYET O HAIMYUH IBYX TUIIOB HOHOB
HaTpus B o0Opasile; OTIMYHE OT CIEKTPOB U3 JTUTEPATYPHBIX MCTOYHUKOB 3aKITFOYACTCS B
MOJIO)KEHWW BTOPOTO CHUTHAJIA, KOTOPHI B HAIleM Clydae YKa3blBaeT Ha IMPAKTUICCKU
MOJTHBIN TIEPEHOC 3apsiga Ha yIIIepOoaHbId Kapkac MoJieKysl Ceo. B momydeHHBIX cnieKkTpax
SMP nHa siapax B3¢, B ommune ot paHee OImyOTUKOBAaHHBIX, MOSBISIOTCS TOTOTHUTEIbHBIC
curnaiel nipu (112) u (75) mM.4. moMuMoO curHana ¢ Xum. casurom B (176) m.a. Dto Moxer
OBITh O0BSACHEHO O0pa30BaHHWEM ITOJIMMEPHBIX (OPM, AHAIOTHYHBIX OOpa3yrONIMMCS B
npyrux ¢yiepuaax MeT0uYHbIX METAIJIOB U (ha3ax BbICOKOTo AaBiieHus ¢ynepena Cep.

[To pesynpTaTam peHTreHO(]a30BOr0 aHamM3a YCTAaHOBIEHO, YTO CHHTE3UPOBAHHBIM
bymnepun Hatpus umeer [TIK cTpykTypy, KONMYECTBO M TIOJOKEHHE pe(IICKCOB
COOTBETCTBYET JuTepaTypHbIM JaHHBIM 11 NagCep.

Bonsramnepomerpuueckue wuccienoBanus ¢dymiepuna NagCgsyp mnpoBoamnu B
CUMMETPUYHON s4Yelike C TMJIATHHOBBIMHM DJJIEKTPOJAMHU, YTO TIO3BOJWIO HCKIIOYUTH
BIIMSIHAE BO3MOXXHOM MOHHOM IIPOBOJMBOCTU Ha pe3ysbTaThl M3MepeHui. MccienoBanue
TeMIepaTypHoil 3aBucumoctd npoBoauMoctu B mHTepBaie 300 — 550 K mokazaino, 4ro
dbymnepun Hatpusi NagCeo, Takke kak u (Qyuiepuasl Kaius U pyOuAus aHAIOTHYHOTO
COCTaBa, SBIAETCSA MUANEKTpUKOM. B ornmuume ot mocnennux, NasCey oOnamaer manoit
QJIGKTPOHHOW TMPOBOJUMOCTBIO METAINTMYECKOro Xapakrtepa, kotopas npu 300K
cocrapmsier 0,33 Cm*cM (it Qy/uiepumoB Kaums W PyOMIHs 9Ta  BEIMYMHA

cocrasisier ~10 Cv*em™).
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MEXAHW3M PEKOMBUHAIIMMA IMEPOKCHJIBHBIX PAJIUKAJIOB:
HOBBIA TEOPETUYECKHUHN B3TJISI]]
Cemecbko JI.I'., Xypcan C.JL.

Bawrxupckuti 2ocyoapcmeennwiii ynueepcumem, 2. Ya

Peakuun ¢ ywacTHeM NEpOKCHIIbHBIX PAJUKaJOB UIPAIOT KIIOUEBYIO pOJIb B
nporecce KUAKo(ha3HOTO OKUCICHHS] OPraHUYECKUX COSTUHEHHUH KUCIOPOaOoM Bo3ayxa. B
JaHHOW paboTe ¢ momompio ab initio u DFT-mMeTog0oB ¢ HHTEHCHBHBIM y4YETOM
KOPPEJSIIIMOHHOW SHEPruu TOKa3aHa NPEANOYTUTENLHOCTh O0pa30BaHUs TETPOKCHUIIOB
RO4R Ha HavanpHOI cTamuy rUOEIH MEPOKCUPATUKAIIOB. TETPOKCH] SIBIISETCS OJHUM M3
npeacTaBuTeNne kiacca mnoauokcunoB ROpR, mostomy wu3yueHo KOHGOpMAIMOHHOE
MOBE/ICHWE TMOJHMOKCUIOB, TOCTpOeHbl KoH(popmarmonneie [II13, mokanu3oBaHbI
CTaIlOHAPHBIE TOYKHU U MIEPEXOAHBIE COCTOSIHHSI KOH(POPMAIIMOHHBIX TIEPEX0IOB.

C 1OMOIIBI0 KOMIIO3UTHBIX METOJOB CEMENCTBA Gaussian B couyeTaHuHn C
U30JICCMUYECKUM TIOJXOJOM H3y4Y€Ha TEPMOXHMHS OpPraHUYECKUX IOJIHOKCHIIOB,
BBIUMCJICHBl SHTANBNHKU 00pa3zoBaHuss u mpodHocTu O-O cBsA3ei B 3THX COCAUHEHMSX.
[Tokazano, uto »HTaNBNUsA oOpazoBaHust MeO,Me nuHeitHO Bo3pacTaeT ¢ yBeTUUYEHUEM
JUIMHBI  KUCJIOPOJHOW 1enoykd oT 3 10 8 aromoB (IMOJHOKCHAHBIA HHKPEMEHT
AH°(CH30n+1CH3) — AfH°(CH30,CHs) cocraBnsier 43.9 + 0.7 x/Ix/Mois). O0CyxmaeTcs
TEPMOJUHAMHYECKAasi BEPOSITHOCTh CYLIECTBOBAHUS MOJIMOKCUIOB ¢ N > 4.

B npubmmwkennn CCSD(T)/6-311G(d,p)//CCD/cc-pVDZ  mpoaHaau3upoBaHbI
pasnuuHble BapuaHThl MexaHu3Mma rudenu ROO, npeanoxxennsie Paccenom, bennertom,
benconom, [lenuncoBeiM. Iloka3zaHo, 4TO B ciay4ae TPETUYHBIX MEPOKCUPATUKAIOB
OCHOBHBIM KaHaJOM pacXOJOBaHHs OO0pa3yIollerocs TETPOKCHIA SBISETCS TOMOJIM3
HeneHTpanbHbIX O-O cBszeil. Jlng nepBuuHbix W BTOpuuHbIX RO4R  mpeanoskeHb
anpTepHaTHBHBIE cxeme Paccena mytu TpaHchopManuu. BeisiBieHa poiab M IMyTH
JIECTPYKIUU TPUOKCHIIBHOTO pajivKalia KaK KIIF0U€BOTO MHTEpMEINaTa paccCMaTpUBAEMBIX
nporieccoB. OCHOBHBIM pe3yJbTaToM palOOThI SBIsETCS OOOCHOBaHHAas C KBAaHTOBO-
xuMudecknx mo3unuid cxema TrOenu ROO, momHOCTBIO coriacyromascs cO BCEMH
U3BECTHBIMH SKCIIEPUMEHTALHBIMHA 3aKOHOMEPHOCTSIMHU.

PaGora BemonHena mnpu (QuuaHcoBoil momaepkke ABIII Munuctepcta
oOpa3oBanus U Hayku Poccuiickoit @eneparuu 'Pa3BuTre Hay4HOTO MOTEHIIMAJA BhICIIEH

mkoubl”, ko poekta PHIT.2.2.1.1.6332.
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SMP-CHEKTPOCKOIIUS MPOTOJUTHUYECKOW CIIOCOBHOCTH
TETPATUJPOHUKOTHUHA B CPEJIE TOJYOJIA
Cragnuk M.JI., OBunnaukoBa A.B., MacanumoB A.C.
Kapaeanounckuii cocyoapcmeennuiii ynusepcumem umenu E.A. Byxemosa

Ankanouzpl, NPEICTaBISIIONIME COOONW OHOJOTUYECKH AaKTUBHBIE COEAMHEHUS
npuoOpes 3HAYUTETbHBIA UHTEpEC Y UccienoBaTeneil B oonactu xumun u ouoxumuu. Ha
JaHHBIH MOMEHT CHHTE3UPOBAHO OOJBIIOE KOJIWYECTBO MPOU3BOIHBIX ANKAIOUAOB U
U3YYCHHUE UX MMPOTOJUTUIECKON CITIOCOOHOCTH SIBUIIOCH IIEJIbI0 HAIITUX UCCIICIOBAHUIA.

B kadecTtBe CIMHOBOTO 30HAa OBUI  HCMONB30BaH  3,6-mU-TpeT.OyTHiI-2-
okcuenokcun (CP 1), ciektp KOTOpOro mpeacTaBisieT coboit Tpumier ay6ieros. [Ipu
no6asienun B cucremy CP | - tomyon terparuaponukotuna (TT'H) perucrpupoBanach
CHEKTpaJbHAs KapTHHA MPOTOHHOro oOMeHa (puc.l), YTO TO3BOJMIO HAaM OLCHHUTH
KHHETUYCCKUE TapaMeTpbl pPeaklid W PacCUMTaTh aKTHBAIMOHHBIA Oaphep IMpoiecca,
KOTOpbIE mpezcTaBiieHbl B Tabnuue 1. [{ns cpaBHeHMs Takke MPHUBENECHbI KMHETUYECKUE
napametpsl tunepuanHa (I111), anaba3uHa, SBIAIOMIETOCS TOMOJOTOM HUKOTHHA, a TAKXKe
€ro rHAPUPOBAHHOTO MPOU3BOTHOTO - a, ' — qununepuauna (o, B'-JI1IT).

Tab6muma 1

J\/\/\/\W 309K
Ne| Haspanue Kosu(293K) Ko Eaxr

/\“/W TIrH (5,0+0,2)-10° | 1,8:10° [3,1+0,3
345K

1
2 [I1 (6,3+1,0)-10° |5,87-10° |5,4+0,5
3 | AunaGasun | (8,6+0,1)-10° | 7,5-10° |[5,3+0,3
382K . -
4| op-mmm | (1,640,1):10° | 1,2:10" [4,9+0,4

. g Kazanocs Obl, TETparmapOHUKOTHH JOJDKEH I10

| |
Pucynox 1 OCHOBHBIM CBOMCTBaAM MMpEBOCXOANUTH aJIKaJIOn 1

aHa0a3uH, ogHako Habmoganach oOpaTHas KapTHHA.
HecMoTpss Ha TMOKOCTH MOJIEKYJIBI, B TETPAruJpPOHUKOTHHE BOJOPOIHAS CBSI3b MEXKIY
MOJIBIYKHBIM IPOTOHOM W aTOMOM a30Ta MUPOJUIMIUHOBOTO IUKJIA, MPUCYTCTBYIOIMIAS B
MOJIEKyJIe aHaba3uHa M criocoOCTBytommas pactsikeHuto NH-cBs3H, a Taxoke obneryaromas
OTPBIB MPOTOHA OT aroMa a30Ta IIECTHWICHHOTO IIUKJIA, HEJOCTaTOYHO cWibHA. [lo Bcei
BEPOATHOCTH, 3TO CBSI3aHO C HAIUYHEM METHIILHOTO 3aMECTHUTENs, SKPaHHPYIOIIETO
MOIXOJ, K OCHOBHOMY IIEHTPY, 4YTO M TIPUBOAWT K HEKOTOPOMY CHUKCHHIO

MPOTOTUTHIECKON CTIOCOOHOCTH.
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N3YYEHUE METOJAO0OM 3IIP HUTPOKCHWJ/IBHBIX PAJ/IMUKAJIOB,
AJICOPBUPOBAHHBIX HA TIMOBEPXHOCTH SiO,

Crpas E.JI., YepHosa /.A.
MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

Bosbiioit MHTEpeC BBI3BIBAET HUCIOJIB30BAHME METOAA MAapaMarHUTHOIO 30HJA I
U3yYeHHUs] ~ KaTalu3aToOpoB U  JACOPOCHTOB, B  YAaCTHOCTH  TaKUX  LIUPOKO
pacipoCTpaHEHHBIX, KaK CHJIMKareiab, OKHCh AQIIOMHUHMS, aJIOMOCUJIMKATHI, LEOJUTHI.
OpHako 10 cHUX TIOp OCTaeTcs He SICHO, Kakyl HHGOpMAIMIO O COCTOSHHUH
a7copOMpPOBAHHON MOJIEKYJIbl MOKHO IOJYYUTh B XOJ€ Takoro uccienoanus. [loucky
OTBETa Ha 3TOT BOIPOC MOCBsIEHa HAacTosAIIas padoTa.

B kauecTBe mapaMarHWTHBIX 30HJOB B paboTe McHoib3oBamm 2,2,6,6-TeTpameTnii-
nunepuaui-N-okcun  (TEMIIO) wu  2,2,6,6-terpameTri-4-okconunepuant-N-okcu
(TEMIIOH). CrabunbHble paJuMKalibl HAHOCWIM Ha [OBEPXHOCTh a’pocuia |
LIEOJIUTONOA0OHOTO ME30IIOPUCTOr0 MOJIeKy JIsipHOro cuta MCM-41.

[IpoBeneH ananus TemneparypHoil 3aBUcUMOCTH (opMbl ciekTpoB JIIP B mmpoxom
uHTepBasie Temnepatyp. OOHapyKeHO, UTO TEMIIEPaTypPHYIO 3aBUCUMOCTb MOKHO pa30HUTh
Ha JIBe 00J1aCTH — HU3KOTEMIIEpaTypHYIO, B KOTOPOH TeMIepaTypa Majio BIUseT Ha (Gopmy
cnekrpa JIIP, u BeicOKOTEMIIEpaTypHY10, B KoTOpoi criekTp JIIP 3HaunTensHO MeHsaeTCs
B 3aBUCUMOCTH OT Temneparypbl. Ilokazano, uro HutpokcuibHbii 30HA TEMIIOH
CUJIbHEE B3aMMOJICICTBYET C MOBEPXHOCTHIO ajicopOenTa, yem TEMIIO.

[IpoBeneHO KOIMUECTBEHHOE MOJEIMPOBAaHUE 3KcrnepuMeHTanbHbIX JDIIP-cnextpos
panukana TEMIIO, ancopOupoBaHHOrO Ha MOBEPXHOCTH a’pocuia, M pajauKaia
TEMIIOH, ancopbupoBanHoro Ha mnosepxHocth MCM-41. IlokazaHo, 4YTO B
temneparypuom uHtepBasie ot (/K mgo 191K wMonekynsl 30HIAa YYacTBYIOT B
IUOpAlMOHHBIX JBWKEHUsAX. [lolyyeHHblE B XOJ€ MOJAEIUPOBAHUS KOJIWYECTBEHHbIE
XapaKTepUCTUKH JIMOPALIMOHHOTO JBMKEHHSI IO3BOJIAIOT ONPEAEIUTh PACIOIOKEHHE
MOJIEKYJISIPHOTO 30H/1a OTHOCUTEIILHO TOBEPXHOCTH.

HccnenoBaHo TOBEJEHHE 30HJOB, aJCOPOMPOBAHHBIX HAa IOBEPXHOCTH, B
NPUCYTCTBUHM TIOCTOPOHHHUX aJcOopOaTOB — KHUCIOpoAa W mapoB Bojuel. IlokasaHo, dTo
agcop6buus Boasl npu temnepatype Boile 200K npuBOAXT K yBEIMYEHHUIO BpaIlaTeIbHOM
U TIOCTYNATeNbHOW MOIBM)KHOCTH MOJIEKYNT 30HHa. OOHapykeH HeoOBIYHbIH 3ddekT
YMEHBUICHNsT MHTEHCUBHOCTU curHana crektpoB OIIP B mpucyTcTBuM Kuciopoja Ipu
77K. 3apeructpupoBaHbl KMHETUYECKUE KPUBbIE M3MEHEHMs aMIUIUTyAbl criekrpa OIIP
Opd  Hamycke  Kuciopoja B oOpasell M TOJyY4eHbl  KOJMYECTBEHHBIE

XapaKTEepUCTHKU MpoIiecca.
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KBAHTOBO-XUMHMYECKHUH PACYET MHUIEJUISAPHBIX CUCTEM HA
OCHOBE MOHOJOAEIHUJIOBOI'O 2®UPA JEKADSTUJIEHIJIMKOJIA

Crpenkos M.B., Ceausanosa H.M., 'amsimerqunaos 0.,

Ka3zanckuii ecocyoapcmeennulii mexHoao2uuecKutl yHusepcumem

[loBblIeHHBI HWHTEpEC K OpPraHM30BaHHBIM B HaHoMacuiTabe MaTepuaniam
HaOmomaeTcss Kak B (DyHAAMEHTalbHBIX, TaK H B MPUKIATHBIX HCCIEIOBAHUSX,
00YyCIIOBJICHHBIX HOBBIMH TEXHOJIOTMYECKUMHU MpUMEHEHUAMHU. OJHUM U3 aKTyaJbHBIX
nyTeil  CO3JAaHMS  BBICOKO  OPraHM30BAHHBIX  CTPYKTYp  SIBJIISIIOTCA  MPOIIECCHI
CaMOOpraHu3allid HAHOMACIITAOHBIX CTPOUTENBHBIX OJIOKOB HAa OCHOBE JIMOTPOIHBIX
KUAKUX KpucTtayioB. [loHMmaHue mporecca pacnpelesieHnus BEllecTBa JHMOTPOIHBIX
Me30(a3 B MPOLECCE HMX CAMOOPTaHHW3aI[MM, OCHOBBIBACTCS HAa H3YUYCHHHM OTAEIbHBIX
CTPYKTYPHBIX  3JIEMEHTOB  JIMOTPOIHOM  CHUCTEMBI, WX  B3aUMOJCHUCTBUS U
MPOCTPAHCTBEHHONW  yHMakoBKU. CTPYKTYpHBIM 3JIE€MEHTOM  JIMOTPOIHBIX  JKHUJIKHX
KpUCTAJUIOB Ha OCHOBe HenoHOreHHbIXx IIAB sBisercs wmunenna. [lo 3amaHHOMY
CTPYKTYpPHOMY DJJIEMEHTY U 3aKOHOMEPHOCTSM 3allOJIHEHUSI 00beMa MOXKET ObITh
CMOJICJIUPOBAHA APXUTEKTYpPa MAKPOCHUCTEMBI.

B pabote mnpencraBieH KBAaHTOBO-XMMHYECKUH pacdér CTPYKTYpbl MOJICKYJIBI
MOHOJOJEIMIOBOr0 3upa AEKAITUICHTIUKONS C Y4ETOM BIUSHUS PACTBOPUTENS U
ompefieNieHbl €€  TEOMETPUYECKHE  XapPaKTePUCTUKU  PSIOM  OMIHUPHUYECKHX U
noaysmnupuueckux meromo (MM+, Aml), a Takke C TOMOIIBIO MOJCKYJISPHOM
JTMHAMUKH 110 METOMKaM, OMTUCaHHbIM B [1, 2].

[Tokazana xopomiasi KOppeNslus SKCIEPUMEHTAIbHBIX — JUIMHBI Pa3BEPHYTOrO
pangukana W o0beMa TMOJIAPHOM dYacTH MOJIEKYJbl, TMOJYYEHHBIX W3 Pe3yJIbTaToOB

TCH30MCTPHUYCCKUX I/ICCJIGIIOBaHI/Iﬁ " pE3YJIbTATOB KBAHTOBO-XUMHNYCCKOI'O pvaéTa.

1. H. S. Rzepa, M. H. Smith and M. L. Webbet. A Crystallographic, AM1 and PM3
SCF-MO Investigation of strong OH n-Alkene and Alkyne Hydrogen Bonding
Interactions. J. Chem. Soc., Perkin Transaction 2, 1994, 703.

2. G.D.Smith, D.Y.Yoon, R.L.Jaffe, R.H.Colby, R.Krishnamoorti and L.J.Fetters,
Macromolecules, 1996, 29, 3462.
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KOPPEJIIIUOHHBIN METOJI PACUETA
SHTAJIBIINU UCHAPEHUS WOHHBIX KUJIKOCTEHN
Crpeuens A.A.

Benopyccruii cocyoapcmeennuiii ynusepcumem, Xumuueckuti paxyiomem
MHuorue >xuakocTu o0JalaloT Ype3BbIYANHO HHU3KUMU 3HAYCHHUSIMH JaBJICHUS
HACBIIICHHOTO Tapa BIUIOTh JO TEMIIEpaTyp HX TEepMHUYECKoi ycroiumBoctH [1, 2].
[TosTomMy, Afs TEXHOIOTMYECKOTO TMPUMEHEHHs] TaKOro pofa JKUAKOCTEH YacTo
HEOOXOJMMO MMETh XOTs Obl OIEHOYHBIC 3HAYCHHWS SHTAIBIIUU WCTIAPCHUS W JTaBICHUS

HACBIIIEHHOTO mapa. [IpumepoM Takoro pojaa BEMIECTB CIIyKaT HOHHBIE KUIKOCTH.
Pa3paboTan KOppENSIMOHHBIM METOJ pacyeTa SHTaJbINU HMCIAPEHUS HOHHBIX

kuakocrteir Ha ocHoBe mnpaBwia Credana (Stefan) [3] u mpeacraBienus Doykca

(Fowkes) [4]:
A H = A (o V23 NI+ B,

vap

rae A — ko puIHeHT, ¢ — MOBEPXHOCTHOE HATSKEHUE, Vi — MOJISIPHBINA 00BEM BEIIECTBA,
N4y — umcrmo ABaragpo, B — Bkiag B SHTaIBNUI0 HCHApEHHs] BEIIECTBA 3a CYET
HEJMCIIEPCUOHHBIX B3ammojencTBuil. Koaddunuentst A u B Obutn HaiiieHBI METOAOM

HAaWMEHBIIIUX KBAJIPaTOB M COCTaBWIN A = 1.121-10‘3, B=24 KI[}K-MOJIL'l (B=1987mu

22.6 KZ[)K-MOJH,’l JUIS  YTJIEBOJOPOJOB, AIbJACTHIAOB M CIHUPTOB COOTBETCTBEHHO).
OTHOCHTEIbHBIC OTKJIOHCHHS PACUCTHBIX BEIMYUH OT 3KCICPUMEHTAIBHBIX 3HAYCHUI
SHTAJIBIIMK UCTIAPEHHS HE MpeBbIIaoT 2 %.

[TpoBenen pacueT >HTANBIUU UCHapeHHs A Habopa u3 19 MOHHBIX KHUIKOCTEH C
UCTIOJIb30BAaHUEM  TOJNYYEHHOTO  KOPPENSIIIMOHHOTO  COOTHOIICHHs.  COIOCTaBICHBI
pacyeTHbIC 3HAYCHUS PHTAIBIIUU MCIIAPEHUS C SKCIICPUMEHTAILHBIMY BEJIMYUHAME JUIS 4

WOHHBIX KUJIKOCTEH.

1. Paulechka Y.U., Kabo G.J., Blokhin A.V., Vydrov O.A., Magee J.W. and Frenkel
M.L. // J.Chem.Eng.Data, 2003, 48, 457-462.

2. Zaitsau Dz.H., Kabo G.J., Paulechka Y.U. and Strechan A.A. // Thermochimica
Acta, 2005, 439, Ne 1-2, 158-160.

3. Uykun E.JI., ITepuoB A.B., Amenuna E.A. // Komtounnas xumusi. M.: Beiciias
mkouia, 2004, c. 445.

4. Fowkes F. M. // J. Phys. Chem. 1963, 67, 2538-2541.
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N3YUYEHUE PABHOBECHUS MOHHOI'O OBMEHA B INTPOLECCE
COPBIIUN TEPMAHUS AHUOHUTOM AH-31-T' U3 BOJHbBIX PACTBOPOB
Crporanosa E.A.

Openbypeckutl 20cy0apcmeeHHblil YHUugepcumem

[Iporpecc, HOCTUrHYTBHIE B TMOClIeqHee Bpemsi B 00JacTAX aBTOMATHUKH,
pPaIUOTEeXHUKH, MPUOOPOCTPOEHUS W MPeoOpa3OBaHUs PA3TUYHBIX BHUAOB HSHEPTUH, B
3HAYUTENBHON CTENeHU OOYCIOBJICH MPUMEHEHHEM TIepPMaHUsS B MOJYINPOBOAHUKOBOMN
TEXHUKE. DTO TpeOyeT BOBJICUCHHUS B MIPOU3BOJICTBO FepMaHMs HOBBIX HCTOYHHUKOB CBHIPbSI.
B OpenOyprckoii 061acTi K MOTEHIHAIBHBIM CHIPHEBBIM HMCTOYHHKAM ISl MTOJTyYCHHS
3TOrO0  IIEHHOTO d3JIeMEHTa OTHOCSTCS MbUIM  METaUIypruu4ecKuX IMPOU3BOJCTB,
MECTOPOXKACHHE OYpBIX yrieil U pylbl OIaropoJHbIX MeTaioB. ['uapoMeramtyprudeckast
nepepabOTKa  TaKMX  HMCTOYHHUKOB  CBf3aHa C  H3BJICUEHHWEM  TepMaHHus U3
XJIOPUICOICPIKAIINX BOJHBIX PACTBOPOB ¢ HU3KOM KoHueHTparuei Ge (menee 10 mr/m). B
HacToALIEeH paboTe MPUBOAATCS PE3yJbTaThl UCCIEIOBAHUS MOHOOOMEHHOTO W3BIICUEHUS
repMaHus U3 OeTHBIX MOJIETBHBIX PACTBOPOB.

W3ydenue 3aBUCUMOCTH CTENEHH COPOIMHM TE€pPMaHUS W3 BOJHBIX PAaCTBOPOB OT
npupoabpl WOHHMTA, pH W KOHIEHTpamuu XJIOPHI-HOHOB B pAcTBOpE IIOKAa3ajio, YTO
HAaWIyYIIUMU COPOLMOHHBIMU CBOICTBAaMHM IO OTHOIIEHUIO K TEpMaHHI0 o0nanaer
annoHuT Mapku AH-31-I. Crenenp u3Bnedenus repmanus aHuonutom AH-31-I u3
pactBopoB, coaepxamux 10 mr/n Ge, B paBHOBECHBIX YCJIOBUSAX cocTaBiseT 85-92 % B
mmpokoM uHTepBajie pH (3-7) u He 3aBUCHT OT KOHIICHTPAIMU XJIOPHI-UOHOB B PACTBOPE
npu ux cogepxkanuu ot 0 go 10 /.

[Toctpoena wu3otrepma copbuuu repmanuss aHuoHutoM AH-31-I" U3 BOAHBIX

PacTBOPOB, KOTOPasi ONIUCHIBACTCS YPABHCHHUCM.

204,3C
I'=2369-———— rne I' — paBHOBecHas koHueHTpauus Ge B TBepmou dase,
1+20a3c’ €0 7P HEHTPAR pAoit ¢
moiab/kr; C — paBHOBecHas KoHleHTpanms Ge B pactBope, MOJjb/lI. 3HaueHHE

ko3 duumeHTa pacnpeneneHUs TepMaHUs Ha JMHEHHOM YYacTKe M30TepMbl COPOLMH
nonutoM AH-31-T" (C(Ge)p-p < 10 mr/n) cocraBnsier 484,9.

[Toctpoena m3orepma woHHOTO OOMeHa Mexnay woHHTOM AH-31-I" m pacTBOpOM,
cozmepxarmum Ge u Cl” - noHBI, CBHIETENBCTBYIOMIAS O BRICOKOI CEIEKTUBHOCTH aHHOHUTA
[0 OTHOUIEHUIO K repmaHuio. OrmpeneneHbl 3HaueHUs KO3(PPHUIMEHTa CEIeKTUBHOCTH

HOHHUTA MO OTHOICHUIO K TCPMAHUTIO B IIPUCYTCTBHUU XJIOPUA-UOHOB.
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KBAHTOBBIE PACYHETbI JMHAMUWKNU HEAJIMABATHYECKHUX
NEPEXO/JIOB IPU CTOJKHOBEHUM MOJIEKYJbI Bry(EOg', Ve=0-2)
C ATOMAMMU He U Ar
Cyneiimanos 10.B., lllep6yns T.B.

MT'Y um. M.B. Jlomonocosa, Xumuueckuii ghakyromem

[TpoBeneHbl TeOpeTHUECKHE HCCICA0BaHUS HeaquadaTUYECKUX IEepexXo0B IpHU
CTOJIKHOBEHHH MOJIEKYIIbI GpoMa, Bo30yxkaeHHOM B nonHo-napHoe (WUIT) cocrosuue EOg"
IIEPBOTIO sIpyca, C aTOMaMH aproHa U rejiusl.

JlnHamMKKa CTOJKHOBEHMH HCCIIE0OBaHAa C UCIIOJIb30BAHUEM METOJIA CUIIBHOM CBS3U
JIEKTPOHHO-KOJICOATENbHBIX ~KAaHAJIOB M NPUONMKEHHS BHE3AlHBIX  BO3MYILEHHH
OECKOHEUHOro TMOpsiiKa JJs BpallaTelbHbIX KaHAIOB. TpexMepHble MOBEPXHOCTH
NOTEHIMAJIBHON YHEPTUM U MAaTPUYHBIC AJIEMEHTHI AMa0aTUYECKON CBSA3M, HEOOXOAMMBIC
JUIsL aHaJln3a JWHAMUKH SAep, MOJyYEHbl C MOMOLIbI0 TEOPUU BO3MYLICHMM IIEPBOIO
NOpsiIKA Ha OCHOBE MpHUOIMKEHHs] [JBYXaTOMHBIX ()ParMEHTOB B MOJIEKyJle M
CKOpPpPEKTUPOBAaHbl Ha OOJBIIMX PACCTOSHUAX C HCIOJIB30BAHUEM CHEIHAIbHOMN
TEOPUH BO3MYILICHUM.

KonebarenbHble pacnpeneneHusi, pacCuWTaHHble JUIsI EIUHCTBEHHOI'O IOKa
06HapyKEHHOTO JKCMepUMEeHTanbHO mnepexoma EO; —DO0,", HaxomsTcs B Xopomiem
COIJIACUU C JIOCTYIHBIMM 3KCIIEPUMEHTAJIBHBIMU JaHHBIMU. VccienoBana poib GpakTopos
®panka-Kongona (PK) wu ycnoBuit »Heprermdeckoro pesoHanca. I[lokazaHo, dTO
3aCEJIEHHOCTh KOJIeOaTeIbHBIX YPOBHEN onpeznensercs KOMOUHaIuen
NPEINOYTUTEILHOCTH PE30HAHCHBIX NepexonoB M mnpuHnuna OK ¢ mpeobrnananuem
nepBoro ¢axropa. [IpoaHann3upoBaHbl BEpOSITHOCTH W KOJeOaTeIbHBIE PACIpPEICTICHHS
nepexonoB B apyrue HII cocrosnus mnepsoro spyca. Pe3ynapTaThl COIOCTaBIIECHBI C
JAaHHBIMU  JKCIIEPUMEHTAJIBHBIX M TEOPETHYECKHX MCCIENOBAaHUN IEPEXOAOB B
moiekyie l; [1,2].

PaGora BeinonueHa npu noaaep:kke POOU (mpoekt 05-03-32371).

1. Tscherbul T.V., Buchachenko A.A., Ekopyan M.E., Poretsky S.A., Pravilov A.M.,
Stephenson T.A. Collision-induced non-adiabatic transitions between the ion-pair
states of molecular iodine: A chellenge for experiment and theory. //
Phys.Chem.Chem.Phys. 2004. V.6. P.1-14.

2. Akopyan M.E., Novikova l.Yu., Poretsky S.A., Pravilov A.M., Smolin A.G.,
Tscherbul T.V., Buchachenko A.A. Collision-induced nonadiabatic transitions in
the second-tier ion-pair states of iodine molecule: Experimental and theoretical
study of the 1,(f04") collisions with rare gas atoms // J.Chem.Phys. 2005. V.122.
P.204318-1-12.
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SJIEKTPOXUMNYECKHUE IMAPAMETPBI AHOJHOI'O PACTBOPEHMUSA
HEMEHTUTA B CEPHOKHCJIOM CPEJIE

Tapacosa H.B., Canreixkos C.H.

Jluneyxuii 2ocyoapcmeeHubili mexHu4yecKul yHusepcumen

HN3BectHO [1], 9TO pM KOPPO3UH CTaH B KHCIOTaX EMEHTUT MOXET PAaCTBOPSITHCS
¢ oOpa3zoBaHMEM aMOP(HOIo YIiepoja, MPUYEeM TaKHe IIEKTPOXHUMUYECKHE MapaMeTphl
npoiiecca, Kak MOTCHIUAT M TOK, 3aBUCIT OT COIEpKaHus yrieponaa B cruiase [2]. [ns
U3yYeHHUs] MEXaHHW3Ma KOpPPO3UU CTalM B KHUCIOH cpene HEOOXOOUMO HCCIeloBaTh
AQHOJHOE TIOBEJCHHE IIEMEHTHUTA, KOTOPOE KAaYEeCTBEHHO XapaKTEPU3YETCs yKa3aHHBIMH
napamerpamu. [losToMy nenb paGoThl — HAWTH BETMYMHBI AHOAHOTO TOKA M MOTEHIMANA,
IPY KOTOPBIX HAYMHAETCS TPOLIECC IIEKTPOXUMHUECKOTO PACTBOPEHHS IEMEHTHUTA.

Uccnenoanuss mpoBogmwnu Ha Cr120 B cepHokuciom (pH 4.2) pactBope ¢
MOCTOSTHHOW TUTOIIA/BI0 paboveii MOBEPXHOCTH AJICKTpoaa, paBHo# 0.2827 oM’ AHOAHYIO
HoJsipu3aluio o0pasia OCyIECTBISUIM B HOTEHIIMOCTaTUYECKOM PEXHUME MPH MOTEHIIHae
1 ™MB oTHOCHTENBHO XJIOPUACEPEOPSHOTO OIIEKTPOAA CpaBHEHHs, a TakKke B
rajibBaHoCTaTHuecKoM pexkume mpu Tokax 0.5 u 0.7 MA B TeueHue 1 4 B KaKIOM cliydae.
W3MeHeHne COCTOSIHUSI TIOBEPXHOCTH AJIEKTPOJA IMOCIE MOJISIPH3AIHUN KOHTPOIUPOBAIH
BU3YyaJIbHO IIPY TIOMOIIY METAIIOrpauueckoro MUKpOCKoIa.

Pe3ynbTaThl CBHIETENBCTBYIOT, YTO TMOTEHIIMOCTATHYECKas MOJSIpU3aImsi obOpasia
IOPUBOJAUT K pa3pylICHUIO LEMEHTUTa C 00pa30BaHMEM YEPHOIO OCa/Ka Ha MEPIUTHOM
COCTABJISAIONIEH CTPYKTYPHI, IIPH STOM 3aBHCUMOCTh TOKa OT BpeMeHH npH 3HaueHuu 0.7
MA coiepKuT miaomaaky. Mo)Ho nosiaraTh, 4To €€ BeJIMYMHA XapakTepusyeT coboil ToT
MUHHMAJIBHBIA TOK, IPH KOTOPOM HAYMHAETCS PACTBOPEHHE IIEMEHTHUTA IpH JaHHOM pH.
OTO0 MOATBEPXKAALTCS T€M, YTO TajlbBaHOCTaTHUECKas NoJsipu3aus oopasua Tokom 0.7 MA
NPUBOJUT K PACTBOPEHHUIO IEMEHTUTA U (POPMHUPOBAHUIO YEPHOTO OCA/IKA, B TO BPEMsI KaK
npu nosispuzanuu TokoM 0.5 MA 006pazoBaHMe TAKOTO CJIOS HAMU HE OTMEUEHO.

Takum 00pazoMm, BeIMYMHA MUHHMAJIBHOTO AHOJHOTO TOKA, TPEOYIOIIErocs s
pactBopenus nementura Ct20 B cepHokucioM pactBope, coctanister 0.7 MA. Pa3pyiienue
EMEHTHTA pa3BHBaeTcs 1o peakuun FesC = 3Fe?* + C + 6e, mpu 9TOM Kene3o LeMeHTUTa

MNepexoauT B paCTBOP, a YIjIepod B BUAC OCAZIKa HAKAIIMBACTCA HAa ITOBCPXHOCTH.

1. Kopocrenesa T.K., [Togo6aes H.U., leBsatkuna T.C. u ap. // Baumra Metamios.
1982. T. 18. Ne 4. C. 551.

2. Kopocrenesa T.K., Jlesarkuna T.C., Jlunkun SI.H. u ap. // 3amura metanios.
1981. T. 17. Ne 3. C. 278.
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®A30BBIE ITEPEXO/bI B YETBEPHBIX CUCTEMAX C PEAKIHUEN
9TEPUDUKAILIUN
Toiikka M.A.
Canxm-Ilemepoypeckuii 2cocyoapcmeenHulll YHUsepcumem

[Tpoueccel a3zoBoro pasneneHus, COMPOBOXKIAEMbIE XUMUYECKUMHU PEAKIHSIMH,
NPEICTaBISIOT OOJBIION MHTEpEeC ISl TEXHOJIOTUH OPraHMYECKOro CHHTE3a, pa3paboTKH
3HEeprocOeperarox U 3KOJOTHYECKH YHCTHIX MPOMBIIIIEHHBIX METOI0B. TeopeTnueckuit
UHTEpeC K (a30BbIM PABHOBECHUSM B PEAKIIMOHHBIX CHCTEMax BO MHOTOM OIpEAENseTCs
(dyHIaMeHTabHBIMU 33J]auaMH, BKJIIOYas MpoOJIeMbl TEPMOIMHAMUKU PABHOBECHBIX WU
HEPAaBHOBECHBIX  XMMHMYECKUX  peakuuid. OTMeTHMM, 4YTO  HEMHOTOYHUCIICHHBIE
JKCIIEpUMEHTaIbHbIe PabOThl B 00MacTh TeopuH (Da30BBIX MEPEXOJ0B B PEAKIIMOHHBIX
CUCTEMaX IOCBSIIEHb B OCHOBHOM M3YYE€HHUIO OJJHOBPEMEHHOT0 (p)a30BOr0 U XUMUYECKOTO
paBHOBECHs, TO €CTh CHCTEMaM C paBHOBECHOW XUMHUYECKOW peakiueid. OObeKTOM
OOJIBIIMHCTBA MCCIIEIOBAHUHN SBIISIETCS peaKkius dTepruUKaIum.

[Ipenmerom Hacrosiel paOOThI SBJISETCS aHAJIU3 HEKOTOPBIX TEPMOJNHAMUYECKUX
U TOMOJOTMYECKHX 3aKOHOMEPHOCTEM CHCTeM Kak C pPaBHOBECHBIMH, TaK U
HEPAaBHOBECHBIMU XMMHUUYECKUMH IPEBpAIICHUSIMH. PacCMOTpPEHBI CHUCTEMBI C peakiuei
srepudukanu (CHHTE3a JTHIAIETaTa, H.Mpomuiamerara, Metudopmuara). Juarpammer
COCTOSHUSI JAaHHBIX CHCTEM BKJIIOYAIOT OO0JIaCTH pacclamBaHUsl IKUAKOW  (a3bl;
COOTBETCTBEHHO, MPEJCTABICH aHAIN3 (a30BBIX MEPEXONOB KaK KHUIKOCTb—IAp, TaK H
KUAKOCTb—KHUJIKOCTh. XHUMHUYECKOMY pPABHOBECHIO YKa3aHHBIX peEakiuil OoTBeyYaeT
MOBEPXHOCTH B TETPA3APE COCTABOB, M30TEPMBI-N300aphl B Halllel paboTe MpeICTaBICHBI B
JIBYMEPHOM KOHIIEHTPALlMOHHOM KoMIUIekce. Ha OCHOBE 3KCIEpUMEHTAIbHBIX JaHHBIX O
PaBHOBECHM KHIKOCThb—KHUIKOCTh IMOCTpOCHa OWMHOJANbHAs MOBEPXHOCTh B CHUCTEME
YKCYCHasi KHCJIOTa — H.IIPONWJIOBBIM CHHUPT — H.Mpomwianerar — Bojxa mnpu 313,15 K.
PaccMoTpeH X0 KpHBBIX OTKPBITOTO HMCIAPEHUs, a3€OTPOIHBIE CBOWCTBA, OOCYKICHBI
YCIIOBUSL PEaKLMOHHOTO a3eoTpoma. B cioyuae paccrioeHuss pacTBoOpa BO3MOXKHO
o0pa3oBaHNe PEaKLMOHHOTO T€TEP0a3eoTPorna, HO B JAHHBIX CUCTEMaX 3TH 0COObIE TOUKH
OTCYTCTBYIOT. PaccMOTpeHbl HEoOXOOuMbIe YCJIOBHUS KHHETHUECKOIO  a3eoTporla,
pealiu3yeMoro TpHU COBIMAJCHHUH KPHUBOW OTKPBITOTO HCHApEHUs C PEeaKIHOHHOU
(ctexuomerpuueckoii) JsmHueH. [IpoBeneH aHaNMM3 TOMOJOTMYECKUX OCOOCHHOCTEH
JUarpamm s pa3inyHbIX peakuUnoHHbIX cucTeM. OOCy X /1eHbl BOZMOKHOCTH MPUMEHEHUS
TEPMOJMHAMMYECKMX METOJOB JUISI HMCCJIEJOBAHUS CHUCTEM C HEPABHOBECHBIMH

XUMHUYCCKUMU NPCBPALICHUAMH.
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CHEKTPAJIbHBIE CBOVMCTBA PAJA KPAYH-COAEPXAILIUX MOHO- U
BUCCTUPUWITINPUIUHUEBBIX KPACUTEJIEN
1TVJI$IKOBa E.B., 2CI)e;LOpOBa 0O.A,, ZCDGIIOPOB 10.B,, 31710Hymay01<ac I.,

lXopomyTHH A.B., 'Anncimvos A.B.
"MIyY um. M.B. Jlomonocosa, Xumuueckuil ¢haxynomem,
leeHmp @omoxumuu PAH,
?’lleHmp DU3UKU INEKMOPOMASHUMHBIX KONeDAHUU U MOJIEKVAAPHOU ONMUKU
Yuusepcumema bBopoo 1, CPMOH, @panyus
Co3nmanne  CynpaMOJICKYJSIPHBIX ~ (DOTOXPOMHBIX ~ CHCTEM €  TIOJC3HBIMH
MPAKTUUYECKUMU CBOMCTBAMHU SIBIISIETCS Ha CETOAHSIIHEH JeHb OJHOM U3 aKTyaJbHBIX
3amad. B uactHOCTH, (uyoporOHO(OpPHI, COIAEpKalIMX B CBOEM COCTaBe (parMeHTHI
noMUA(PUPOB IMIUPOKO HUCIOIB3YIOTCS B KadyecTBEe (POTOYIPABISIEMBIX 3JIEMEHTOB IS
HEJIMHEHHBIX ONTHUYECKUX YCTPOWCTB M ONTHUYECKUX MEpEeKItouaTese, mpu 3KCTPaKIUU
KaTHOHOB MeTajuloB. Hacrosimas pabGoTa mocBsllieHa W3YYEHHIO ONTUYECKUX CBOMCTB
psiaa KpayH-COJIepKalluX MOHO- U OMCCTUPHIMUPUINHUEBBIX KpacUTeNeH, MOCTPOCHHBIX
no Tumy nosop-akuentop-monop (D1-A-D;) , ¢ ucnonb3opanmeM aGcopOUHOHHOI,
SMUCCHOHHOM CIEKTPOCKOMHHU: CTAIMOHAPHOW U C BPEMEHHBIM paspelieHueM. [lokazaHo,
YTO CHEKTpaJibHbIe CBOICTBA JTAHHOTO THMA PEIENTOPOB CYLIECTBEHHO 3aBUCAT KaK OT
PHUPOJIBI KpayH-3(upHOro (hparMeHTa, Tak U OT UX 0, 1 - PACIIOJIOKCHUS OTHOCUTEIILHO
aapa rerepounkia. [Ipu no6aBreHuN KaTHOHOB METAJUIOB B alleTOHUTPHIIBHBIN PacTBOp
UCCIIEyeMbIX COCAMHEHHH OOHAapy>XeHbl HW3MEHEHHUs CIEKTPOB TMOTJIOUICHHUS U

¢uryopecueHIMH, a TaKKe BPEMEH KHU3HH BO30YKIEHHBIX COCTOSIHUH.

Pabora BheimonHeHa npu ¢uHaHcoBoi moanepkke PODU (Ne 05-03-32268, 03-03-
32849,05-03-33201), INTAS (Ne 03-51-4696), CRDF (Ne RC2-2344-MO-02).
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COPBIIMOHHBIE MCCJIEJOBAHUA B3AMMOJEWCTBUS
MOAUP®UILINPOBAHHOI'O ITOJMAKPUJIOHUTPUJIIBHOTI'O BOJIOKHA
C XUTO3AHOM
Typaxanosa 1.B., Boponaesa H.JI., Mycaes V.H., Pamunosa C.I1I.

Hucmumym xumuu u ¢pusuxu nonumepos AH PY3, Tawxenm, ¥Y30exucman

C LEJTbI0 CO3aHUS OaKTepULIUIHBIX MePEeBI30UYHBIX MaTepHasoB
KOMOMHHMPOBAHHOTO CIIEKTpa JEWUCTBUS W AHTHCENTUYECKUX TKAHEW MPOBOISATCS
WCCJICIOBAHHUS o W3YYCHUIO B3aMMOJICHCTBUS MOIU(DUIIUPOBAHHOTO
MOJIMAKPWIOHUTPUIILHOTO BOJIOKHA C XHTO3aHOM.

[IpoBeneHsl copOIMOHHBIE UCCienoBaHus 00pas3noB ucxomnoro IIAH-BomokHa
nocie 00paboTku ero ruapokcuwiamMuHoM ([CA) W monmydeHHs Ha €ro OCHOBE
HoaupoBaHHOTO KoMmIuiekca (J2), a TakkKe TMOCie OMOJIHUTEIBbHOW WX 00paboTKH
pactBopoM X3 (KyKOJIKH).

Hns ucxomuoro ITAH-BomokHa XapakTepHa HU3Kas COPOIMOHHAs CIOCOOHOCTH
(0,65% mpu 65% OTHOCHTEIBHOM BIAXHOCTH), YTO CBsi3aHO ¢ TuapodobHOCcThIO TTAH-
BOJIOKOH M OOYCIABIMBACT HU3KHE 3HAYCHMS yHenbHOil moBepxsoctH (12,302 MY/r) u
o6bema mop (0,015 cm/r). Ilpu BBemenmu ruapoduwisHoro A copGuuoHHAs
criocobHocTh, Sy 1 Wy [TAH-T'A BonokHa nossimatorest mout B 2,5 pasa (1,70% npu
65% orHOcuTenpHON BraxkHoctd, 30,5 M2 u 0,036 CM3/F). JanbHeimas Moaudukaus
ITAH-TA J; xoMIUIeKCOM MPaKTUYECKH HE U3MEHSET 3HAUCHHUS BJIArONOTJIOIICHUS M
copGuronHsIX mapamerpos (1,50%; 30,0 m%/r 1 0,035 em®/r cooTBeTCTBEHHO).

HonomuauTtensHas 00padoTka X3, MOJyYEHHBIM M3 KYKOJIOK TYTOBOTO IICJIKOMPS/IA,
0ojiee CyIIECTBEHHO TOBBIIIAET COPOIMOHHYIO CMOCOOHOCTh Kak wucxoanoro ITAH-
BosokHa, Tak W I[TAH-T'A, ITAH-T'A J; o0pa3uoB, 4TO OCOOEHHO BBIPAKEHO IPH
OTHOCHTEIIbHBIX BBICOKHMX BJIAXHOCTSX (rmpu 65% OTHOCHTENbHOW BIAKHOCTH 3HAUYCHHS
copbumonnoit cnocobnoctu 1,20%; 2,40%; 2,90%, a mpu 100% oTHOCHTENHHOM
BiaxxHoctu 7,10%; 16,30%; 17,20% cOOTBETCTBEHHO).

Hamo oTMeTuTh, YTO 3TO CONMPOBOXKIACTCS CYIIECTBEHHbIM poctoM (B 4-5 pa3s)
obbema u panuyca mop, a ais oopaszna [IAH-I'A, moaudunupoBanHoro J; KoMmriekcom,
enié W MOBBIIIICHUEM YACIBHON MOBEpXHOCTH 10 48,2 M2/r. Takum o0pa3oM, Mmoka3aHo 4To
obOpasupsl [TAH-BomokHa mociae Moaudukanmuu o0Jagar0T pa3IUdHON CTPYKTYPOH,
MOBEJICHUEM TIPH BO3JACHCTBUU CEJICKTUBHBIX PACTBOPHUTENEH, CIOCOOHOCTHIO MOTJIOMIATh

BJIATy U Pa3HBIMH 3HAUECHUAMU Sy, Wo, k.
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KUHETUYECKHE TITAPAMETPBI B3AUMOJENCTBUSI KAPBOHOBBIX
KHUCJIOT C d- METAJIJIAMHU
1AMepxaHOBa I1.K., 2XaHp0Ba I K, 1CepI/IKHaeBa H.C., 'vam A.C.
1Kapa2aH0uHCKuL2 eocyoapcmeennwiil ynusepcumem um. E. A. bBykemosa, Kazaxcman
2E6pd3m?01<uﬁ HayuonanvHoulll ynueepcumem um. JI. H. I'vmunesa, Acmana, Kazaxcman
B nanHo#t pabote ObUTH M3YYCHBI MTPOIIECCHI B3aUMOICHCTBUS KapOOHOBBIX KUCIIOT C
noHamu kobOanbra(ll), nmHKka wW Hukensds. KOHIYKTOMETPHUYECKHMM METOIOM  ObLIH

OMnpeaACICHbI U3SMCHCHUS SHCPTHUU aKTUBAIWU TPAHCIALIUOHHOI'0 ABUKCHUA MOJICKYJI BOAbI

(AE] ) BO6M3M aHMOHA KapOOHOBOI KUCIIOTHI, B 3aBUCHMOCTH OT TeMieparypbl. CornacHo

MOJYYCHHBIM PE3yJIbTaTaM YCTAHOBJICHO, YTO MPOUCXOIUT MEPEXO] OT OTPHIIATEIBHOM
TUIpaTallii K TIOJIOKUTEIBHOH, M HA00OpPOT, KOTOPBIM MOXHO OOBSICHUTH W3MECHCHHEM
CTPYKTYypUPOBaHHOCTH 4KCTOM BoAbl B obiactu 303 — 308 K, B uacTHOCTH NJ1s1 BUHHOM
KHCJIOTHI HAOIFOIaeTCsl YBEIMYCHHUE CTPYKTYPUPOBAHHOCTH uncTOM Bo1pI(308 K — -2,84 -
5,65 Jx/Monb), a B ciyyae ssHTapHO#M KucinoThl — ymenbinenne(303 K — 0,78 - -3,32
JIx/MoITB), YTO CBSI3aHO C OCOOCHHOCTSIMH CTPOCHHSI KapOOHOBBIX KHCIOT. OmpenencH
COCTaB KOMIUIGKCOB KapOOHOBas KHCIOTa — MeTaul, HauboJiee ONTUMAIbHBIM
cootHomeHueM Me: L mns Bcex kucioT sBisercs 1:1, ciemoBaTenbHO OTKpPBIBACTCS
BO3MOXXHOCTh HM3YYCHHS KHHETHYCCKHX XapaKTCPUCTHK IPOIECCOB B3aUMOJCHCTBUS B
9TOM cucteMe. Pe3ynbTaThl pacueTOB SHEPrUM AaKTHBAIMK, SHTPONUU aKTHUBAIUH
npuBeeHs! Hike: Uit cuctemsl Me® (Co?*, Ni?*, Zn?*) - Bunnas kuciora sHauenus Ea,
k/I>x/MOJIb COOTBETCTBEHHO paBHbI -64,16; -13,71; -99,05; AS®, Ix/mons K — -163,84; -
92,88; -213,89. Jlns cucremst Me?* (Co®*, Ni**, Zn*") - siurapnas kuciora Benuunss! Ea,
kJlk/MONb MeroT 3Hauenust — 14,99; -49,77; -92,16; AS*, Jx/mons K — -54,28; -145,71;
-205,65. 3HaueHus SHEPrUM aKTUBAIMHU JISI CUCTEM Ni2+-, zn" - KapOOHOBasi KHCIIOTa
MEHBIIIE HYJIS, T.K. DHEPTUsl MOJICKYJI 00pa3yroIIUXCs B XOJC PEaKIUUd UMEET MCHBIIYIO
BEJIMYKMHY 110 CPABHEHHIO C dHEPTHUEH MOJIEKYJI HCXOAHBIX BernecTs [1]. s cucremMbl Co*'
- KapOOHOBasi KUCJIOTA, TIPU TIEPEX0/Ie OT BUHHOM K STHTAPHON KUCIIOTE YHEPTUs aKTHBAIIMU
MPHOOpETaeT IMOJOKHUTEILHOES 3HAYCHHE, YTO CBSI3aHO C OCOOCHHOCTSMH THIPATHOTO
okpyxenuss nona Co (ll), xoropbie CBsi3aHBI C HM3MEHEHHEM SHTPONUU AKTHUBAIUH,
OTpUIIATCIILHOE 3HAYCHHWE TOBOPUT O TOM, YTO IIEPEXOJHOC COCTOSIHHE OoJjiee

«KOMIIAKTHO», YEM UCXOJIHAsl CUCTEMA.
Crnucok MCHOIb30BAHHON JIUTEPATYPBI

1. Ocnanos X. K. HGKHI/II/I MO0 KNHETHUKEC 'OMOI'CHHBIX U I'€TCPOrCHHBIX XUMHUUYCCKHUX

npoueccos.-Anma-ATa: U3n-Bo Feumeim.-1991.-215c¢.
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CTPYKTYPA BOJOPOJHOCBS3AHHBIX KOMIIVIEKCOB
DOOCDOPHASA KUCJIOTA - NN-IUMETUJI®OPMAMU /L
®enoposa U.B., Cadonosa JLIL., Kucenes M.I"., Kpumrans C.I1., @aneesa HO.A.

HUnemumym xumuu pacmeopos PAH

B nponpomkenue mpoBoAMMBIX paHee HccielnoBaHUil cucTembl (ochopHas KUCIoTa
(H3PO4) — N,N-mumerundopmamun (JIMPA) PU3UKO-XUMHUUCCKHUMHU U CIIEKTPaTbHBIMU
METOJJaMHd HaMd OB TPOBEACH KBAHTOBO-XMMHUYECKUH pacyeT TeOMETPUYECKUX U
ANEKTPOHHBIX mapaMmeTpoB Mosiekysl H3POs u JIM®A, a takxke BOAOPOIHOCBS3aHHBIX
komruiekcoB: (HzPOy)2, H3POs~IM®DA, (H3PO4),—/IM®DA. IIpudyem B paboTe paccCMOTPEH
TOJBKO auMep (HochOpHOM KUCIOTH 00pa30BaHHBIN 3a CUET JBYX BOJIOPOIHBIX CBSI3EH H,
TaKHUM 00pa30M, MMEIOIIUH TUKINIECKYTO (KOJBIEBYIO) CTPYKTYPY.

Pacuersl BbIMONMHEHBI ¢ momoulbio mporpammuoro mnakera GAUSSIAN-98.
CpaBHUTENbHBII aHaNM3 CTPYKTypHbIX mapamerpoB Mojekysnl HzPOs u JIM®A,
paccuntanusix Metogamu HF, MP2 u B3LYP B pasnuunbix 6asucax (6-31G, 6-311G**,
6-31+G**, 6-31++G**, cc-pV(d,t)Z, aug-cc-PVTZ) mnokaszan, dYTO ONTUMAIbHBIM
METOJIOM, C TOYKH 3PEHHsI OJIM30CTH K HKCIIEPUMEHTAIbHBIM JTaHHBIM U BPEMEHU pacuera,
sisiercst B3LYP ¢ 6azucHbiM HabopoMm 6-31++G**,

st m3ydeHus: BOAOPOIHBIX CBsi3el B aumepe GpocPopHON KUCTOTHI U KOMILIEKCAX,
oOpazoBanHbIXx MosekynamMu HzPOs un JAM®PA, npumeHscss METOX HaTypajbHBIX
opoutaneii Beitnxonga (NBO). YcranoBieHo, 4To B 00pa30oBaHMM BOJOPOJHOW CBS3U
Y4acTBYIOT 00€ HEIMOEJICHHbIE TTapbl aTOMOB Kuciaopoaa Moiekyiasl JIM®DA. Paccunrana
SHEPrusi MEXMOJIEKYJSIPHOTO B3auUMOACHCTBUS B 1uMmepe (GocPOpHON KHUCIOTHI U
BOJOPOAHOCBsA3aHHBIX KoMIulekcax H3POs,~/IM®A, (H3POy)~IM®PA 6e3 yyera u ¢
yueToM cynepro3unuonnoit omubku (BSSE). IlokazaHo, 4To cpeau H3y4eHHBIX
KOMIUIEKCOB HAWOOJIBIITUI BBIMTPHIII B YHEPTUHM HAOIIOHacTCs Mpu 00pa30BaHUM JUMEpa
dbochopHON KUCIOTHI, 00pa3yrome Mexay co0oil aBe BOIOpOaHBIE CBs3U. Kpome Toro,
YCTAaHOBJIEHO, YTO 00Opa30BaHUE BOJOPOTHOCBsI3aHHOTO Komiwiekca coctaBa (HzPOgs)—
JAM®A suepretudecku 0oJiee BHITOJHO, YEM KOMIUIEKCA ¢ OAHON MOJIeKyJoi dochopHoit
KHCIIOTHI.

PaGoTa BeimonHeHa npu ¢puHancoBoi noaaepxkku PODOU, rpant Ne05-03-32092.
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BETA-IUKETOHATBI JIUTUS, KAK IIPEKYPCOPBI JIS1 ITIOJIYYEHUSA
BOJIb®PAMOBBIX BPOH3 LixWO3; METOJ0OM MO CVD
®unaros E.C., Urymenos U.K.

Hncmumym neopeanuueckoti xumuu um. A.B. Huxonaesa, e. Hosocubupck

Bo3spocumii B nociieinee BpeMsi MHTEPEC HAYKU U TEXHUKH K CEHCOPHBIM CBOMCTBaM
TOHKHUX TUICHOK Pa3IMYHON MPUPOJIBI 3aTPOHYII M TPUOKCUT BOJIbGpama, 00Iafaroninil He
TOJILKO CEHCOPHBIMH CBOWCTBAMH, HO W PSAJAOM JPYTHUX MPAKTUYECKH BAXKHBIX CBOHCTB
[1,2]. C mpakTHyecko# U HAyYHO#H TOYEK 3PEHHUS MPECTABIAIOT HHTEPEC TOHKHE TUICHKH
TPHOKCHIA BOJb(pama, JONUPOBaHHBbIC JUTHEM [3-5], Tak Kak JOMUPOBAHHUE YCHIIUBACT
ero (GyHKIIMOHATIbHbIE CBOICTBA.

JI1si MCTIoNTb30BaHUsI B KAYeCTBE MPEKYPCOPOB B Ta30(a3HBIX METOAAX TOTYUYSHUS
nokpbITHil U ieHoK (Metox MO CVD) fuTHii-10mupyoIine peareHThl 0JKHbBI 001a1aTh
CIICAYIONIMMH TPAKTUYECKA BaKHBIMHU CBOWCTBAMHM: JICTYYECThIO (3aMETHBIM JaBJICHUCM
mapa TMpH  HEBBICOKHX TEMIIEpPaTypax), CpPaBHHUTEILHO BBICOKOH TEPMUYECKOM
CTaOMIIFHOCTHIO B KOHJICHCUPOBAHHOM W Ta3000pa3HOM COCTOSIHHSIX, YCTOWYMBOCTHIO Ha
BO3JlyX€, pPacTBOPUMOCTHIO B OPraHWYECKUX PpACTBOPUTENSIX U T.J., TaKOBBIM
SIBIISIIOTCSA [3- AMKETOHATHI.

HccnenoBanue BIMSHHUS Pa3UYHBIX YCIOBHM Ha 0Opa3oBaHUE TOHKHX IIJICHOK
JIOTTMPOBAHHOTO JINTUEM TPUOKCHIA Bodb(dpama, momydeHHbIX Metogom MO CVD,
TpeOyIOT [TOCTOBEPHBIX 3HAHUW O JIETyYeCTH OeTa-TUKETOHATHBIX KOMIUIEKCOB, WX
TEPMUYECKUX U APYTHX (PU3UKO-XUMHUIECKUX CBOMCTB.

C o570l Lenbl0 MPOBEACHO KOMILJIEKCHOE HCCIECIOBAHHE METOJaMU TEH3MMETPHUH,
Mmacc-criekrpomerpuu, TA, ICK ¢puznko-xuMuuecknx CBOMCTB O€Ta-JIMKETOHATOB JINTHS:
Li(dpm) (dpm=punuBamounmeranart), Li(pta) (pta=nuBanowntpudropamneronat), Li(tfa)
(tfa=TpudTopanerunancronar), Li(hfa) (hfa=rekcadropanernnaneronar). B pabore
00CyXJaeTCcsl BO3MOXKHOCTh HCIIOJIb30BAHUS MMOJYYCHHBIX KOMIUIEKCOB JUISI TIOXYYCHHS

Bosb(paMoBeIX Opon3 coctaBa LixWO3 (0.1< x <1) metogom MO CVD.

Jlureparypa

1. C.G. Grangvist//Handbook of Inorganic Electrochromic materials, Elsevier, 1995.

2. C.G. Granqvist//Solar Energy Materials & Solar Cells 60 (2000) 201-262

3. I. Porqueras, E. Bertran//Thin Solid Films.-377-378 (2000) 8-13.

4. C.0. Avellaneda, P.R. Bueno, L.O.S. Bulhoes // Journal of Non-Crystalline Solids.
- 290 (2001), 2-3 (Sept.), 115-121.

5. C.O. Avellaneda, L.O.S. Bulhoes // Solid State lonics. - 165 (2003), 1-4, 59-64.
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YEPHbBIE IIEHHBIE IIVIEHKH, CTABUJIN3UPOBAHHBIE CMECSMMH
HEMOHOTI'EHHOI'O IMAB TBHUH-80/CBIBOPOTOUYHbBIA AJbBYMUH
®unarosa JI.IO., Xapnos A.E.

MI'Y um. M.B. Jlomonocoea, Xumuueckuii ghaxynomem

UYepHble IUIEHKM — TOHYAWIIME PAaBHOBECHBIE IPOCIONKHA MEXIY IUCIEPCHBIMHU
yacTullaMu, 00pa3yrouecs Mpu yTOHYCHUH >KUIKON MPOCIONKN TUCTIEPCUOHHON CpeIbl
MEX/ly HUMH U SBJISIOIIMECS MOJEISMU, NPUTOJHBIMU I UCCIIEIOBAaHUS YCTONUYUBOCTH
nucnepcHblx cucteM. [l ommcanus paBHoBecHbIX UII paszpaborana TepMoauMHaMHKa
TOHKHX >KUAKUX cinoeB. [Ipuauuns! ctabunuszanuu YI1 uHaUMBU Iy anbHBIMH KOMITOHEHTaMH
(6enkamu mnu HITAB) paspa6oranst. UIl, craOuan3upoBaHHbIE O€IKaMH, YCTOHYHBBI 3a
CYeT KOMIIOHEHTHl pPACKIMHUBAIOMIECro JaBieHus: dnactuueckoit npupoabl  ([ejast),
BO3HHKAIOIIEH NP MEPEeKPBITUN HACHIIICHHBIX aJCOPOIMOHHBIX ciioeB Oenka. B cimyuae
okcudTHMpoBaHHbIX HITAB, k xotopeim oTHocutcst TBuH-80, UIl ycToluuBHI 3a cyeT
CTepUYECKOi KOMITOHEHTHl packiuHuBatomero gasieHus (Ilg), oOycioBneHHOU
nepekpbiTieM okcudTUIBHBIX 1ened HITAB. Jlo cux mop mnaauBunyansheie YII cmeceit
HITAB/Oenok He ObuUIM TONy4YeHbl. B 3amgady wHCCIeIOBaHUS BXOJWIO H3yYCHHUE
BO3MOXKHOCTH oOpa3zoBanusi u (akropoB cradminmsauun UYIT cmeceit Teun-80/BCA. C
VICTIOJIb30BaHMEM KOMIUIEKCa METOZOB (NIPElM3UOHHAsS TEH3UOMETpUs, IHHAMHYECKOE
paccesinue cera, Y- u UK-cniektpockors, (hryopecieHIus) HaMy ObLUTH HCCIICTOBAHbI
corictBa cMeceid TBuH-80/BCA B BoHOM (baze U OlCHEH COCTaB MOBEPXHOCTHBIX CJIOCB.
[TokazaHo, 4YTO MpU KOHUEHTPALMSAX KOMIIOHEHTOB BBIIIIE 10° M, urto saBiugeTcsH
npeeapHON pacTBOPUMOCTHIO B Bojie kKomiuiekca TBuH-80/BCA coctaBa 1:1, xapakTepHo
¢a3oBoe paszzmencHHe B 00bEME pacTBOpa ¢ OOpa3oBaHMEM HaHOpPA3MEPHBIX YacTuil. B
pabote BriepBbie ObuIH TIONy4yeHsl UI1, crabunsupoBanubie cmechio TBHH-80/BCA. Takue
IUIGHKA OO0pa3yloTcsi B HEKOTOPOM [JHAala3oHe COCTAaBOB, KOIJA HACBILIICHHBIC
MIOBEPXHOCTHBIE CJIOW TPE/ICTABICHBI: KoMIIekcamu cocTaBa 1:1, monexynamu Tsuna-80,
00 SIBIISIFOTCS CMELIaHHBIMU ci1osiMU (Hammaue [lg). [Ipu aToM peraroriee 3HaYCHUE IS
kuHeTHKH (popmupoBanus UIl mmeer Hanmuuue HaHOpa3MEpHBIX yacTull. lIpucyrcrBue
YaCTHI] B IKHAKOH IUICHKE CIIOCOOCTBYET €€ YTOHYEHHIO (32 CUeT CTepUYecKoil
KOMIIOHEHTBI, 00YCJIOBICHHON OCLIUIATOPHBIMU cuiiami, [1o) U mepexoy MX B MEHHUCK.
JanbHeiiee yroHyeHue mwieHku (BIuioTh a0 YIT) ocyiiecTBisieTcs: BCIECTBUE BHITCKAHHS
JUCIIEPCUOHHOM Cpenbl W3 IUICHKH, YTO IPUBOAMT K IOHMKEHUIO OCMOTHYECKOTO
JIaBJICHUSI B MEHUCKE.

Pab6ota BemonHeHa npu ¢puaancoBoit moanepxke POOU, I'pant Ne 04-03-32633.
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MMAPAMATHUTHBIE KOMIIVIEKCbI AHTPAXUHOHA U ®JIYOPEHOHA
MO JAHHBIM 3IIP CHEKTPOCKOIIMN X U Q AUAIIA30HOB
®oxkuna U.B., Byposa M.B., ®uonos A.B.

MI'Y um. M.B.Jlomonocosa, Xumuueckuii ¢paxyivmem

OCHOBHBIM METOAOM H3yUYEHUS MapaMarHUTHBIX KOMIUJIEKCOB MOJIEKYJI-30H/0B
aprsiercss OIIP  cnexktpockonus. MpeHTudukanus CTPYKTYphl STHX KOMIUIEKCOB HE
BBI3BIBACT OCOOBIX 3aTpyaHEHUH, ecinu B criektpax JIIP mpucyrcTByer Boipaxkennas CTC
OT siiep aTOMOB, BXOJAIIUX B COCTaB a/copOaToB JHOO aJCOPOIMOHHBIX IEHTpoB. Ecnu
xe cnektpel OIIP mpencraBisioT co0oil ONMHOYHYIO JIMHUIO, TO HWHTEpHpETaIus
CTAaHOBUTCS CIJIO)KHOM 3a/Jaueil, MOCKOJbKY OIMHOYHAs JMHHS MOXKET COIepX aTh Kak
ckpoiTyto CTC, Tak 1 aHu30Tpomnuio g-gaxropa.

CyiecTBYIOT pa3jiMuHble CrnocoObl aHanmza crnektpoB OIIP B Buae OIMHOYHOM
nuaud. [ns paspemenuss ckpbitoil CTC ucnonb3yercsi ABOMHON 3JIEKTPOHHO-SAEPHBIN
pesonanc (ADP). Ilpu Hanmumu aHu3zoTponuu g-(akropa mpumeHstorcs metoasl JI1P
CIEKTPOCKOIMH BBICOKOYACTOTHBIX JMAMA30HOB, Takux kak Q nuamazon (8 mm) u
W nuamnazos (3 Mm).

B Hacrosmelt pabore ObuUIM HCCIENIOBaHBl IapaMarHUTHbIE KOMIUIEKCH 9-
dbayopenona u 9,10-anTpaxuHOHA HA MOBEPXHOCTH OKCHIHBIX KATAJIM3aTOPOB C MIOMOIIIBIO
OIIP B X u Q quama3oHax.

VYcTaHOBIIEHO, YTO JUIsl ApaMarHUTHBIX KOMIUIEKCOB aHTPAaXMHOHA HAa TIOBEPXHOCTH
auokcuaa uupkoHus ZrO, xapakrtepHa aHu3oTporms Q-¢aktopa (Ox0yy<Oz). s
napaMarHUTHBIX KOMIUIEKCOB AaHTPAaxMHOHA Ha TOBEpPXHOCTH okcuaa kambims CaO
ycraHoBieHa  aHu3oTponus  ¢-daktopa  (0<0xx~Oyy) Kak I  CBOOOIHOTO
AHTPACEeMUXHHOHA.

B ciydae koMiuiekcoB ¢uryopeHOHa OOHAPYKEHO, 4To crieKTpbl B X U Q auamnazoHax
OJIM3KY 1O BHIY, YTO MOKA3bIBACT OTCYTCTBUE aHU30TPONKH J-(pakropa (110 CPaBHEHHUIO C
KOMIUTIEKCAMH aHTPaXHHOHA).

Taxke wu3ydyeHa TepMHUECKash CTaOMJIBHOCTh KOMIUIEKCOB (piyopeHOHa U
aHTpaxuHOHa Ha moBepxHocTH Zr0; u CaO.

Pabora BbemonHeHa mnpu QuHAHCOBOUW mopnep:kke denepaabHOro0 areHTCTBA IO
Hayke u wuHHOBammsM (Ne T'oc. xontpakta 02.451.11.7012 ot 29 asrycra 2005 r.),
l'ocynmapcTBeHHOM TporpaMmbl  MOJAEPKKH BEAYIIMX HAy4yHbIX IIKOJ Poccuiickoi

®epeparuu, npoekt PM-112/001/056, u HayuHoii nporpammsl "YHuepcutetsl Poccun”

(rpant YP.05.02.549).
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“F SIMP CIIEKTPBI, CTPYKTYPA U KBAHTOBOXUMHWYECKUM PACYET
C70(CF3)12 M C7o(CF3)16
Xaspenb [1.A., Apnomenko C.M.
MI'Y um. M.B.Jlomonocoea

B mHacrosimee Bpems B XUMUHM (YJUIEPEHOB aKTHBHO BEIETCS TOMCK METOIOB
CHHTE3a TEPMHMYECKH CTAOWJIBHBIX W YCTOHYMBBIX [0 OTHOLICHHIO K THAPOIU3Y
NPOM3BOJHBIX, OOJAJAIOIINX BBIPAKCHHBIMU AaKIENTOPHBIMU CcBOHCTBaMH. OcoOEeHHO
NEPCIIEKTUBHBIMA C 3TOM TOYKM 3PEHUs SIBISIOTCA TPUPTOPMETHIIBHBIC IMPOM3BOIHBIC
¢ymiepenoB. Ilockonpky B MoJieKyJaX QyJIEpeHOB IPUCYTCTBYET MHOTO JOCTYIIHBIX ISt
pamuKalbHOTO  NPHUCOCIMHEHUS  PEaKIMOHHBIX  IIGHTPOB, CMECH  IPOIYKTOB
TPUPTOPMETHIMPOBAHHS, KaK MpPaBUIIO, BEChbMa CIIOKHBI M COAEP)KAT MOJEKYJIbI,
pa3nuyarommecs: KaKk 4uciIoM, Tak M MoTuBaMu pacnonoxenus CFs-rpymm. [Tostomy mmst
BBIDAOOTKM CENICKTHBHBIX METOAWMK CHHTE3a M M3YYCHUS CBOWCTB MOJIYy4aeMbIX
COCMHEHUI HEOOXOAMMO HKCHEPUMEHTAJIbHOE HCCIEAOBAaHHE UX CTPOCHUS H
TEOPETUYECKOE MOICITUPOBAHNE BO3MOXHBIX H30MEPOB, KOTOPOE IIO3BOJISIET BBISBUTH
3aKOHOMEPHOCTH MX 00pa30BaHusI.

B nanHoii paGote BHepBble ObLTH MOTYYECHBI BF amp CIIEKTPBI BYX H30MEPOB
C70(CF3)12 u omnoro m3zomepa C7o(CF3)16, CTPYKTYpBI KOTOPBIX YCTAHOBIIEHBI METOJOM
PCA [1]. Bce Tpu coeauHeHusi coaepxar B cede B Ka4eCTBE MOJACTPYKTYPBI CTPYKTYPY
omucanHoro B [2] emuHcTBeHHOro M3oMepa Cro(CF3)10. OcyiiecTBieH CpaBHUTEIbHBIN
anamu3 maHHbiX SIMP s Cro(CF3)10, C70(CF3)12 1 Cro(CF3)16 Haiinensr KCCB 873 u
UCCIIeIOBAaHa MX 3aBUCHUMOCTb OT paccrosiHuii F-F B3ammoneiicrBytonmx CFz-rpynm. C
nomotieio mporpammel PRIRODA [3], ucnonb3ytomieit metoa (yHKIIMOHAIA TIOTHOCTH
(oOMeHHO-KOppensAMOHHbIi  GyHkimoHan PBE  [4], TpeXoKCMOHEHTHbIH 0a3uc
(11s6p2d)/[6s3p2d]), ocymiecTBICH pacyeT PaBHOBECHBIX T'€OMETPHIA BCEX H30MEPOB
cummerpun Ci, B KOTOPBIX 3aMECTHUTENM pPACIOJIOKEHbl Toimpko B 1,4- wmm 1,3-
NOJIOKEHHUAX IO OTHOIICHHWIO ApYyr K apyry. IlokaszaHo, 4to oOpasyromuecs H30MephI
o0namar0T  HauWOOJbIIEH  TEPMOJAMHAMUYECKOW  CTAOMIBHOCTHIO cpenu  BceX

pPacCMOTPEHHBIX.

1. S.I. Troyanov et al., Chem. Commun., 2006 (B neuyartn)

2. S. H. Strauss, O. V. Boltalina et al., Chem. Eur. J., 2006 (8 meuarn)

3. D.N. Laikov, Chem. Phys. Lett., 281, 151 (1997)

4. J.P. Perdew, K. Burke, M. Ernzerhof, Phys. Rev. Lett., 77, 3856 (1996)
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MHNUPOJIN3 UHXEKTUPOBAHHbBIX BEH30JIbHBIX PACTBOPOB
METAJUVIOPTAHUYECKUX KOMIIVIEKCOB NNEPEXOJIHBIX METAJIJIOB
KAK METO/J NMOJYYEHUSA YIJVIEPOAHBIX HAHOTPYBOK
Yepxkacos H.b., 3ocumos I'.A., Casuinos C.B.

MI'Y um. M.B.Jlomonocosa

C MoMeHTa OTKphITHA, yriepoaHble HaHOTpyOku (YHT) BBI3BIBarOT OrpOMHBIN
MHTEPEC B CBS3H C IIMPOYAUIIMMH BO3MOXKHOCTSIMU NPUMEHEHHS. HAa UX OCHOBE MOIYT
OBITH CO3/1aHBl MaTepHalbl JJS JUCIJICEB, KOHAEGHCATOPbl WJIM HOHUCTOPHI OOJIBIIOH
€MKoCTH, COPOCHTBI AJIsl BOAOPOAa U Apyrux razos [1]. BoamoxHOCTh MOIH(UIIIPOBAHUS
YHT 3HaunuTenpHO paciupser 00JIacTh UX IPHUMEHEHHUS.

OpHoit M3 ocHOBHBIX mnpoOinem mnpumeHenus YHT sBrnsercs TpyaHOCTh HX
NOJIy4YeHHUs B O0NbIIMX KonudecTBax. CyIlecTBYET JjBa OCHOBHBIX OTJIMYAOLIMXCS METOAA
cunte3a YHT: cybnumanust yriaepoja ¢ mociaeayomuM OCaKICHUEM W KaTATUTUYECKOe
pa3joXKeHUe YIIeBOJOPOAOB. B  mepBoM ciydae CHHTE3  OCYILIECTBISIETCA €
WCIIOJIB30BAHUEM JJIEKTPUYECKOM IyI'M WM JAa3€PHOIO H3JIyYEHHUs, JTO INPUBOAHUT K
MOJIyYEHUIO CUJIBHO 3arpsiI3HEHHBIX MPOAYKTOB C IIOYTH HEKOHTPOJIUPYEMBIMUA CBOMCTBAMU
[2]. TTuponu3 Tarke mpeacTaBisieT cOO0H HEMPOCTYH0 TEXHUYECKYIO 3a7a4y, CBS3aHHYIO,
[JIaBHBIM  00pa3oM, €O crmocoOOM BBOJA KaTajau3aTopa B PEAKIHOHHYIO 30HY.
[IpenBaputenbHOE HaHECEHHE KaTajau3aTopa Ha MOJIOKKY IIO3BOJISIET OTHOCUTEIBHO
XOPOIIO KOHTPOJIMPOBATH CBOMCTBA CHHTE3UPYEMOr0 MaTepHaia, OJHAKO MeHee y100HO U
6osiee TPy IOEMKO /1 mosrydeHust 6ombinux komuyects YHT [3].

B nanHoii paborte ObLT MpPEUIOKEH HOBBIH METOJ CHHTe3a MHOrocioHeix YHT
IyTEeM MHKEKIUH B PEAKIMOHHYIO 30HY O€H30JIbHO-CIIUPTOBOIO PACTBOPA OPraHUYECKOM
COJIM MEPEeXOAHOT0 MeTajlla, OOpa3yIoIIero MNpU MUPOJIM3e HAHOPAa3MEPHBIE YACTHILIBI
MeTajula, BBIMOJNHAOLIME (YHKIMM KaTajau3aropa. B KkadecTBe MeTalsIOpraHMYECKUX
KOMILJIEKCOB OBUIH HMCIIOJIb30BaHbI AllETHIIAIIETOHATHI HUKENS U KoOanbTa. BbuTlo M3ydeHo
BiusHre Temmepatypsl (B auanazone ot 800 mo 1200°C), mamieHwus, CKOPOCTH MOAaYH
ra3oB B PEAaKTOp, a TaKXKE COCTaBa HCXOJHOW CMECHM Ha MOpP(OIOTHI0O U CTPOEHUE
nony4yaeMblx YHT. ITomyuennbie 0Opa3iibl ObLIH HCCIEI0BAHBI METOIAMHU CIIEKTPOCKOIIHH
KOMOWHAIIMOHHOTO PACCEesTHUSI, TEPMOTPAaBUOMETPHUH, NPOCBEUMBAIONICH M CKaHUPYIOLIEH
DIIEKTPOHHOH MHKpPOCKONWHU. B  pesynprare pabOThl OBUIM  BBISBJICHB OCHOBHBIC

3aKOHOMEPHOCTH BJIMSIHUS BHEIIHUX YCJIOBUH Ha mporecc oOpa3oBanust YHT.

1. Schlapbach L., et. al. // Appl. Phys. A. 2001. V. 72. 245-253.
2.Chen Y.K., et. al. // J. Chem. Soc. 1996. P. 2489-2496.
3. Ren Z.F., et. al. // Science. 1998. V. 282. P. 1105-1113.
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HNOJIMTOIIHBIE OPTAHUYECKHUE JIMT'AH/IbI KAK HNEPCIHEKTUBHBIE
MATEPHAJIBI JUIs1I ONIPEJAEJEHNUSI KATUOHOB
[enens H.O., ®enopos 0.B., ®enoposa O.A., Mamypa M.M.,
I'ynaxosa E.H., An¢pumon M.B.
Llenmp pomoxumuu Poccuiickou akademuu HayK
Maxkpouukinndeckue HOHO(POPHl, OCHOBAaHHBIE Ha MOJUI(PUPHBIX MPOU3BOJIHBIX,
MPUBIICKAIOT 3HAYUTEILHOC BHUMAHUE M3-3a CBOCH CIOCOOHOCTH CEIIEKTUBHO CBSI3bIBATH
KaTHOHBl M BO3MOXXHOCTH HMX MPUMEHEHHS B KadyecTBE (PYHKIMOHAIbHBIX OJOKOB B
CyMpaMoJIeKyJSIpHbIX cucTemax. Jluranapl 1 u 2 cocTosT U3 ABYX TUIOB HOHO(OPHBIX
IPyNII C pa3HbIM CPOJCTBOM K KaTHOHaMm: a) OeH30-15-kpayH-5 s¢upHas rpymnma,
oOnajaromas CpoJCTBOM K KAaTHOHAM IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX META/UIOB, 0)
HEeHTpajibHas OMIUPUIMHOBAS rpymnmna, odpasyronias KOMIUIEKChl ¢ KaTUOHAMHU TSHKEIIBIX
METAJJIOB; W (OTOXPOMHOM YACTH, OTBETCTBEHHOH 3a W3MEHEHHE CIIEKTPaIbHBIX

XapaKTePUCTHK MOJIEKYJIbI JIMTaH/1a IPU KOMIUIEKCOOOpa30BaHUU.

B manno# paboTe KoMIuieKCooOpa3oBaHue JUTAHA0B 1 U 2 C KaTHOHAMHU METAJIJIOB
OBLJI0O M3y4eHO TMpH TOMOMIM aO0COPOLMOHHOW ¥ AMHUCCHOHHOW CHEKTPOCKOIHUH,
diyopecueHIIMM € BPEMEHHBIM  pa3pelleHHeM, METOJOM  JJIEKTpocHpel  macc
CHEKTPOMETPHUHU.

OGHapy>keHo, uTo Jurauasl 1 u 2 o0pa3yioT yCTOWYUBBIE KOMIUJIEKCH C KAaTHOHAMH
Zn*" u Cd* cocrasa OJIMH KAaTHMOH MeTajyla — TpW Jura"jaa. B ciyuae xaTtuona Hg2+
oOHapy»eHO o00pa3oBaHHME KOMIUIEKCAa COCTaBa OJMH KAaTHUOH — JBa Jurasjga. B
npucytctBur HCIO4 mpoTonupyetcs Toapko oauH atoMm a3orta. OmnpeeneHbl KOHCTAHTBI
KOMILUIEKCOOOpa30BaHUsl M3  JAHHBIX  CIEKTPO(YOTOMETPHUYECKOTO  THTPOBAHHUSL.
doroxuMuyeckoe moBeAeHHe 1 u 2, a TakKe MX MPOTOHUPOBAHHBIX (OPM, BKIIOUAET
peaxiuio mpanc-yuc-QpoTonsoMepusanii. B cirydae KOMIUIEKCOB JMTaHIOB ¢ KATHOHAMHU
Hg*, zn* wm Cd*' peakuust mpauc-yuc-poTonsoMepu3auu 3aTpyJHEHa WK COBCEM
nonasieHa. CTpyKTypa KOMIUIEKca 13Zn** Gbima ONTUMU3HMPOBAaHA IIPU MOMOIIM METOAA
PM-3 B mporpamme HyperChem.

Jannas padota obuta nmogaepxana CRDF (ITpoekt NeRUC2-2656-MO-05) MIHTAC
(I'pant 03-51-4696), PODU (IIpoektsr Ne 05-03-32268 u 06-03-32899).
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CTPYKTYPA U ®U3NKO-XMMHNYECKHUE CBOHCTBA KOMILJIEKCOB
HA OCHOBE NPUPOIHBIX IMOJIUIJIEKTPOJIUTOB
[Mu6aiino T.H.
benopycckuii cocyoapcmeennwiii ynusepcumem

HccnenoBaHo B3aMMOJEUCTBUE KAaTHOHHOTO MOJMAJIEKTPOJIIMTA — XUTO3aHA C
AQHUOHHBIM TIOJIUDJICKTPOIIUTOM CyibhaTom areratom mnemwirono3sl (CAILL) B conesoit
dbopMe B pa30aBIEHHBIX PACTBOPAX YKCYCHOW KHCIOTBI C Pa3jIHYHBIM COACpPKAHHEM
anierata Harpua. OOpasymoomuiics B pe3ylbTaTe MaKpPOMOJEKYJSPHON  peakiuu
HEpPaCTBOPHMBIN MHTEPIONUICKTpOuTHBIH kKoMiuieke (MITOK) moxker ObITh mogydeH B
BHJIe MUKpoc]ep , YacTull pa3indHoi (HopMbl, GUOPUIUTSIPHON MACChI, KOAIIEPBATOB | T.II.
Ouznyeckas Gopma UITDK 3aBUCUT OT KOHIIEHTPALIMU PACTBOPOB MCXOJHBIX MOJIMMEPOB,
UX COOTHOIICHUS, COAEP)KaHUS B 00pasliax MPOU3BOAHOTO IIEIUTIONO3BI CYJIb(QOIrpymIl B
MIPOTOHUPOBAHHOM U COJIEBOM (hopMe, a TaKKe COCTaBa PACTBOPUTETIS.

N3yuenbl onTuyeckue CBOWCTBAa paz0aBleHHBIX KoJulowaHbIX auctiepcuit UTIOK u
HaliIeHo, 4YTo HaumOoJee WHTEHCHUBHO KOMIUIEKCOOOpa3oBaHHWE HAET NpPU MOJIBHOM
OTHOWIEHUH cynb(o- U amuHorpynm paBHoM 1:1. IIpm 3TOM METOJOM KOJUIOMIHOTO
TUTPOBaHUS OBUTO MOKA3aHO, YTO KOHIEHTpauus nucnepcHbix dactun MIIOK pacter c
pPOCTOM KOJHMYECTBAa MOHU30BAaHHBIX Cyibdorpymnn B oOpasnax CAILl um skcTpemanbHO
3aBUCUT OT MOHHOM CHUJIbI PACTBOPUTEIIS.

MeTogoM ~ MOTEHIMOMETPUYECKOTO  TUTPOBAaHUS  YCTAHOBJIIEHO  BJIMSIHHE
MOJICKYJISIPHOM Macchl W (YHKIHOHAJIBHOTO COCTaBa TOJHMAJICKTPOJIUTAa Ha IMpOIece
KoMIIekcooOpa3oBanusi.  [lomydeHHple  nmaHHble — oOpaGoTaHel  MeTogoM  pK—
CIEKTPOCKOIIHUU.

Pentrenoaudpakuuonnoe uccnenoBanne MIIOK mokaszano, 4To OHM HE HUMEIOT
YETKO BBIPAXKEHHOM CTPYKTYPHOW yHOPSAOYEHHOCTH, KOTOpasi XapakTepHa AJisi 00pa3LoB
xuto3ana. Kpuseie JITA u JITI" o6pazmor UIIDK, momydeHHble B HEM30TEPMHUYECKUX
YCIOBHSIX, OTIMYAIOTCA OT COOTBETCTBYIOIIMX KPHUBBIX MCXOAHBIX MOJMUMEPOB U
MO3BOJIAIOT ~ XapaKTEpU30BaTh KOMIUIEKCHl KaK WHIUBUAYaJbHBIE COEIUHEHUS C
MPOMEKYTOUHOM TEPMOCTOMKOCThIO. Haubombiime paznuuvs B TEPMOAHATMTHYECKHX
KPHUBBIX HAOJIOIAFOTCS B 00JIaCTH JETHApATAIUH.

[Ipaktnueckoe wucnonb3zoBanue wucciuenoBanubix WIIDK paccmarpuBaercs Ha
OpUMEPe OYMCTKU 3arps3HEHHBIX BOJ W TMOJYYCHHS KOMITO3HIIMOHHBIX COpPOCHTOB,

COZIepKAIIMX aKTUBUPOBAHHBIN YT OJIb.
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CUHTE3 KAJIEKC[4]APEH-IOP®UPUHATOB IHIUHKA U UX
KOMILIEKCOOBPA3YIOIIUE CBOMCTBA
IO OTHOWIEHUIO K TIUIIEPAZUHY
Iunkaps U.A., 1MaMap)1amBHJm H.X.

Heanosckuii 20cy0apcmeeHHblll XUMUKO-MeXHOI0SUYeCKULL YHUsepcumen,
Y Uncmumym xumuu pacmeopos Poccuiickoii akademuu nayk, Hearogo

Kanukc[n]apen-nophupuHats Zn(11), obnamas CCIICKTUBHOU
KOMIUIEKCOOOpa3yIoleil CcrmocoOHOCThIO MO OTHOIICHHIO K HOHAM W OPraHu4eCKUM
MOJICKYJIaM Pa3IMYHON TPUPOJIBI, SBJISIOTCS OYCHb MHTEPECHBIMH OOBEKTAMH C TOYKHU
3peHHs CYNPaMOJIeKyJSIPHON XUMHH.

Hacrosimass paboTa MOCBSILEHA CHHTE3y U HM3YYCHHIO KOMILIECOOOPa3yHOLIHX
cBoicTB Kanukc[4]apen-nopdupunaroB umuka (I, 1) mo orHomeHHIO K OWAEHTaTHOMY

a30THCTOMY OCHOBAHMIO — TUIEPA3HHY.

Kommiekcooopasosanue (1), (Il) wu oxraankunnmopdupunara nmuka ZnP  (I11) ¢
MUIEePa3suHOM OBLIIO U3YYEHO CIEKTPO(HOTOMETPUUESCKAM METOJIOM M30MOJISIPHBIX CEpUH B
TOJIyOJIE B MHTEpBaJIC€ KOHUEHTpAIUi JIMTaHJa OT 107 o 107 moms/n MpU MOCTOSHHOM

KOHI[CHTPAIINH COOTBETCTBYIOIEro opupnnara (~107°).

Oo6napyxeno, uro (I11) oOpasyer ¢ munepasiHOM KOMIUIEKCHI JIBYX THIIOB. MPH HU3KUX
KOHIIEHTpAIUAX JUraHaa - 3To Komiuiekcel coctaBa 2:1 (IV), a npu 6osee BBICOKHX -
cocrasa 1:1 (V) ¢ xoucrantoii cesseBanms (Ka) 48,5x10° M™. Hopdupunarsr I, 11 npu
B3aMMOJICCTBUH C THIIEPA3MHOM OOpa3ylOT KOMIUIEKChl cocTtaBa 1:1 ¢ KOHCTaHTaMu
cesspiBanns K,;=89,5x10° Mt n K;=130,4x10° M cootBercTREHHO (V1 u VII). B noknane
00CYK/Tal0TCSl BO3MOXKHBIC TPUYMHBI U3MEHECHHUS KOMIUIEKCOOOPA3yIOIel CIIOCOOHOCTH

nopdupunaros (I, ).
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HOJYYEHUE JSJEMEHTCOAEPXKALIUX KPEMHE3EMHbBIX COPBEHTOB
METOAOM MOVJIEKYJISIPHOI'O HACJTAUBAHUA
Hlunynsa A.H., bpeikanos A.B.
Cmaspononvckuil 20Cy0apCmeenHblil aepapHblll YHUSepcumem

B Hacrosimee BpemMsi OJTHUM M3 MEPCHEKTUBHBIX METOJIOB CUHTE3a HAHOCTPYKTYp Ha
TBEPABIX IOJUIOKKAX SIBISICTCS METOJ MOJIeKyJsipHoro HaciauBanus (MH) u3 rasoBoi
(a3pl, MO3BOJSAIOUINI MOIy4YaTh BBICOKOOPIAaHU30BAHHBIE TBEPJIbIE BEIIECTBA 3a/laHHOTO
XUMHUYECKOTO COCTaBa U CTPOCHHUS.

MHorouucneHHble JaHHbIE 0 peaau3alud MOJIEKYJSIPHOIO HAacllauBaHUs BEIIECTB
pPa3IMYHON XMMUYECKOW MPHUPOABI HAa TMOBEPXHOCTH PA3HOTO poJa TBEPIbIX OOBEKTOB
MOKa3aJld HE TOJIbKO OOJBIINE BO3MOXKHOCTH MPAKTUYECKOTO WCIIOJIB30BAaHMS ITUX
peakiii [ CO3JaHMsS ~ MaTepUalioB  IENIEBOr0  HasHaueHWs  (KaTainm3aTopoB,
JFOMHHO(POPOB, COPOCHTOB, MOIYIPOBOIHUKOB, KOMIIO3UIIMOHHBIX MaTEpPHAIOB), HO H
MNOATBEPANIN IIUPOKOE PACIpPOCTPAHEHUE SBJICHHUS MOJEKYJISPHOIO HaCIauBaHMUs,
NPUCYIIETO BCEM TMOJMATOMHBIM OO0BbekTaM. (OCHOBHOW TNPHHIUI MOJEKYJSPHOTO
HACJIaBaHUA PETJIAMEHTHPYET IMPOLEeCChl 00pa30BaHUs MOJMATOMHBIX YHOPSIOUYECHHBIX
CIIOXKHBIX XUMHUYECKHMX CHUCTEM C MOBTOPSIOLIUMUCS (parMEHTaMH CTPYKTYpBIL.
Nuunuupyemas ¢GyHKIUMOHATAMM Ha Kaxaoil cramuu mpouecca MH ompeneneHHast
MOCJIEI0BATENbHOCTh XMMHUECKUX DPEAKIMM, CBS3BIBAIOIIUX OOJee WM MEHEee KPYIIHbIE
CTPYKTypHble  (parMeHTbl, TMPUBOAUT K 3aKOHOMEPHOMY MPOTPAMMHPYEMOMY
(OopMHUPOBaHHIO BEILIECTBA 33JaHHOT'O COCTaBa M XUMUYECKOro cTpoeHus. Takum oOpazom,
peakuMy  MOJIEKYJSIpHOTO  HAaclaWBaHUs — 3TO  XUMHUYECKH  OIpEICIICHHAs
MOCJIEI0BATENbHOCTh LUKINYECKUX YEPEAYIOIUXCS peakuui (yHKIMOHAJIOB TBEPAOH
MaTpULIBI C COOTBETCTBYIOUIMM KOMIIOHEHTOM W3 Ta30BOM WU KUAKOW (hassl,
COMPOBOXKAAIOIIMXCS ~ HAIPABJICHHbIM  NPHUCOEAMHEHWEM AaTOMOB WJIM  aTOMHBIX
TPYNIUPOBOK C OOpa3oBaHHMEM XHWMHUYECKH CBS3aHHOTO C MaTpullel MOHOCIOs
CTPYKTYpPHBIX €IMHHUL, U3 KOTOPbIX IPU MHOTOKPATHOM IOBTOPEHUH LHMKJIA MOCIOWHO
HapaluBaeTCsl TBEPAOE BEILIECTBO.

[TommyyeHne TBepAbIX BEIIECTB, B YacCTHOCTH, COPOEHTOB, UMEIOUIMX 3a/aHHBIN
COCTaB, CTPOCHUE U CBOMCTBA, aKTYaJIbHO B CBSI3U C MPUKIIAHBIM aCIIEKTOM MPU CO3/1aHUU
BBICOKOCEJIEKTUBHBIX T€MOCOPOEHTOB M aNIUIMKALIMOHHBIX COPOLMOHHBIX MAaTepUaJIOB TS
MeAUIMHCKUX 1enedl. Hamu pa3pa®oTaH CHHTE3 3JIEMEHTCOAEPKAlIUX COPOEHTOB,
KOTOpBIA BKJIIOYAET Ha IEPBOM JTale MOJEKYJIPHOE HAcClIauBaHME Ha IOBEPXHOCTH
HEMOPUCTOro KpemHezeMa alspocuna A-380, a Ha BTOpPOM 3Tame OCYIIECTBIEH CHHTE3

aMOP(QHOKOPITY CKYJISIPHBIX KPEMHE3EMOB, IMEIOIINX TIOPUCTYIO CTPYKTYPY.
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T'A30YYBCTBUTEJBHBIE CBOMCTBA HAHOCTPYKTYPHBIX ILIEHOK,
MNOJYYEHHBIX IMPU KPUOCOKOHAEHCAILIUU TTAPOB Pb U CO;

YImanosa E.B., ’Bouenkos B.E.

1KpaCH0ﬂpCKuﬁ 20Cy0apcmeenHbvill yHugepcumem, Xumudueckuil (haxyiomem
2MIY um. M.B. Jlomonocosa, Xumuyeckuii Gaxyromem

Pa3paboTka HOBBIX T'a304yBCTBHTEIBHBIX MAaTEPHANIOB JUISI XUMUYECKUX CEHCOPOB
SBIISIETCS OJHOM W3 aKTyaJbHBIX 3aJjad COBPEMEHHOW XHMHH. B HacTosiee Bpems B
KayeCTBE YYBCTBUTEIBHBIX JJIEMEHTOB IIHPOKO WCIONB3YIOT MOJYIPOBOIHUKOBEIC
OKCHUIbI MeTauioB [1].

Panee Obina oOHapyXeHa UYyBCTBUTEIBHOCTb HAHOCTPYKTYpPHBIX IJIEHOK CBHUHIIA,
MOJyUYEHHBIX BAKyyMHBIM OCaXKJICHHEM Ha HecMmauumBaeMble mnomioxku mpu 80K co
cpeaauM pasmepoM uacturl 50 HM [2]. B pmaHHOW paboTe HCCIEIOBAHO BIUSHHE
YTIEKUCIIOrO ra3a MpU KPUOCOKOHACHCAIIMM W BO3MOXHOCTh €r0 WCIIOJB30BAHMS IS
M3MEHEHUs CPETHETO pa3Mepa KPUCTAJUIUTOB CBUHIA M Ta304yBCTBUTEIbHBIX CBONCTB.

CokoHzeHCaThl TMONyYalld HU3KOTEMIIEPATYPHBIM OCAXKICHHEM IapoB CBHUHIA H
VIIEKUCIOr0 Tra3a Ha OXJIAKIAEMYK0 T[OBEPXHOCTh B BaKyyMe C MOCIEAYOIen
cyommmanmert CO; pu HarpeBaHUU.

B pesynbrare mccinenoBaHus ra304yBCTBUTENIBHBIX CBOMCTB COKOHJEHCATOB OBLIO
00Hapy»XEeHO, YTO M3MEHEHHE OTHOCHTEIBHOW BIaXHOCTH OT 5 no 95% mnpuBoaut k
YBEIMUEHUIO TPOBOAMMOCTH Ha 2 TOpsAKa. Bpemsi CEHCOPHOTO OTKIIMKA COCTaBHIIO
HECKOJIbKO MUHYT. HaOmromaeMble W3MEHEHUS TIPOBOIUMOCTH 0OpaTuMbl. [TokazaHo, 4To
YYBCTBUTEIBHOCTb 3aBUCHUT OT YCJIOBUH MOJTYUYEHUS COKOHEHCATOB.

Pa6ora BeimonHena npu noanep:xxkke PODU, rpant Ne05-03-32293

JIureparypa:

1. P.b. Bacunbes, JI.U. Ps6oBa, M.H. Pymsannesa, A.M, ['acekoB, Ycnexu xumud,
73 (10), 2004, 1019-1038.

2. Bochenkov V. E., Zagorsky V. V., Sergeev G. B., Sens. Act. B-Chem., 103, 2004,
375-379.
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KHCJIIOTHO-OCHOBHBIE PABHOBECHUS
B PACTBOPAX HE®TPUAKCOHA U HE®OTAKCHUMA
SxyO6osuy 10.41., Bopobses H.B.

Tsepckoii eocyoapcmeenHblll yHU8epcumem

Hns anvoHoB (AN7) 1edanocnopiHOB, HMEIOIIUX THA30JbHYIO TPYIIy, MpH
nepexo/ie U3 HEUTpanbHOH cpelbl B KHCIYIO XapaKTepHO TIOCIEI0BATEIbHOE
NPOTOHUPOBAHNUE THA30JBHON M KapOOKCHIIATHOM Tpymmn ¢ oOpa3oBaHHWEM OWTIOJISPHOTO
nona HAN" u katuona HoAn®.B nannoii paGote MetonoM pH-MeTpHYECKOro TUTPOBAHHUS
onpezeNieHbl KOHLEHTPAallMOHHbIE KOHCTAHTHI KUCIOTHOW muccounanuu pPKi u pKy,
XapaKTePU3YIOIINe, COOTBETCTBEHHO, TUCCOLUAIINI0 KapOOKCUILHOW M MTPOTOHUPOBAHHON
THa30JIBHON TPy KatnoHoB nedrpuakcona (H2Ctx") n nedoraxcuma (Ho,Cxm'™) mpu 20
°C na ¢oue 0.1, 0.4, 0.7 u 1.0 M KCI u KNOs. Ilyrem nuHEHHO# SKCTpamnosiuu
KOHIICHTPAIIMOHHBIX 3HAYEHUH KOHCTAHT K HYJIEBOW HMOHHOW CHJIE B COOTBETCTBHH C

ypaBHEHUEM XIOKKEIIs

pK + Af (Zin - Zl%iAn)\/E

: 1+B,ayfu

MMOJIYYCHBI TEPMOJMHAMUUYCCKHUE 3HAYCHUSA KOHCTAHT KHCJIIOTHOM JUucconuanuu

= PK; — 3y

(Ka®), He 3aBucsIIMe OT HOHHOM cuJIbl (1) U oHOBOTO 3nekTposuta. [lapamerp o (pa3mep
WOHA) BBIYUCILSUTH TeopeTHdeckd. Pacuer mpoBeneH ¢ momormipio mporpammbel Chem3D
metonom PM3. [onydensr 3Hauenus o 1.2 — 1.6 M. 3HayeHus O JUIsi JUCCOLMAIIUN
KapOOKCUJIBHBIX TPYIIl AHTHOMOTHKOB XOPOIIO KOPPEIUPYIOT C JIMUTEPATYPHBIMH
JTaHHBIMH, OTHOCSIIMMHUCS K JIMCCOIMAIWU  adu(aTHYeCKHX W  apOMAaTHYECKHX

KapOOHOBBIX KHCIIOT.

PasHOBecue DoHOBEIHM pKa 3, PKa°
9NEeKTposUT | n=1.0| pn=0.7 u=04 p=0.1

H,Cxm" < HY KCI 2.14 2.22 2.27 2.30 0.21 2.26
+ HCxm™ KNOs3 1.99 211 2.21 2.29 0.37

HCxm* < H* KCI 3.58 3.48 3.40 3.32 -0.32 3.36
+ Cxm~ KNO3 3.36 3.33 3.31 3.30 -0.10

H,Ctx" < H” KCI 3.11 3.16 3.20 3.25 0.18 3.19
+ HCtx" KNOs3 2.93 3.04 3.12 3.22 0.34

HCtx" <> H" + KCI 4.30 4.27 4.23 4.19 -0.15 | 4.24
+Ctx~ KNO3 4.21 4.20 4.19 4.18 —-0.06

[Tpumeuanue: JlopepurenbHblii mHTEpBaNT 3HaYeHU PK, B mpenenax +0.01.
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3ABUCUMOCTD APKOCTHU ®OTOJIOMHUHECHEHIUHN Y202S:Eu
OT KOHHEHTPAIIUN KOAKTHUBATOPOB
MaimokoBa B.B., Bopo6ses B.A., Curnosas H.B., Kaprun H.1.

Cesepo-Kasxazckuil 20cy0apcmeenvill meXHUYecKull yHugepcumem

B nHacrosmieit pabote rccneaoBaHo BIUSHUE HEKOTOPBIX d1eMeHToB |l u IV rpymmsr
Ha SIPKOCTh JFOMUHECLUCHIUH OKCHCYJIb(QHIa HTTPUs, AKTHBHPOBAHHOTO EBPOIHEM C
LEeNbI0 CO3JaHMs Ha €ro OCHOBE CBETOAKKYMYJHPYIOLIETO COEJUHEHHUS C KPacHBIM
U3JTy4YCHUEM, CIIOCOOHOTO OT/IaBaTh 3alaceHHYI0 CBETOBYIO JHEPIUI0 B TEUCHHE
HECKOJIbKUX 4aCOB.
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PucyHoxk 1. 3aBHCHMOCTB SIPKOCTH CBEYCHHUS OT KOHIIEHTPAIIUU IPHMECH.

Kak cnenyer u3 momy4eHHbIX pe3ynbTaroB (puc.l), mpu BBeaeHuu B mmxty Mg mo
xonueHtpauu 0,07 at/MoNb SIPKOCTh JTFOMHUHECLEHIIMU BO3PAcTaeT, 3aTeM HaOItoAaeTcs
CHIDKEHHE SIPKOCTH. BO BceM nuama3oHe WCCIEOBAHHBIX KOHIEHTPAIHUN SPKOCTh
JIETUPOBAHHBIX 00PA3IIOB BHIIIE, YEM SIPKOCTh HEJIETHPOBAHHBIX.

[MIpu BBemenmn Ca B guanasone kouneHrpanuidi ot 0,01 mgo 0,02 ar/mons
HaOMIOAAaeTCsl pPE3Koe YMEHBIICHHE SIPKOCTH, Oosiee yeM B 2,5 pasa. JlanbHeiimiee
yBenunueHue comepkanumss Ca  go 0,1 ar/mMonmp  NPUBOAMT K HE3HAYMTEIHLHOMY
BO3pPacTaHHIO SPKOCTH.

JlerupoBanue CTpoHIeM ¢ KoHueHTpauuei mo 0,07 ar/Mons mpuUBOAMT K
YMEHBUICHHUIO IPKOCTH, B AAJbHEHUIIEM SIPKOCTh MPAKTHUYECKU HE U3MEHSETCH.

JobGasnenue Sn IIPUBOJIUT K CHI)KEHHUIO SIPKOCTHU BO BCEM
JIMaIla30He KOHIIEHTPALUH.

[Tpu BBenenun Ti HabmomaeTcs peskoe cHkeHue spkoctu 1o 0,08 at/moinb, motom
no  konueHtpaumu 0,1 ar/Monbp  NPOMCXOMUT  HE3HAYMTENIBHOC  YMCHBIICHHUE
SPKOCTH CBEUYCHUS.

VuuteiBasg pa3Mepsl HOHHBIX PaJiyCOB M HAJIWYME NISCTH BAKAHCHH 1O aHMOHHON
NOJApENIeTKe, IOJYYCHHBIE pPE3yJNbTaThl MOXXHO OOBSCHHTH BHEAPCHHEM BBOJIUMBIX
anemertoB Mg, Ca, Sr, Sn, Ti B HeOoJbIIUX KoIMuecTBax Ha mecto uttpust (Mg, Sn, Sr —
BO BCEX JIMana3oHax KOHIICHTPAIHi), a Jalibliie MeX0y3enbHbIe nojoxenus (Ca, Ti).

Ha ocHOBaHMM TONYYEHHBIX peE3yJbTATOB MOXHO CIeNaThb BBIBOA O
NPOTHO3UPYEMOM 3HAYUTEIHHOM TPEHMYIIECTBE CBETOTEXHHUYECKUX XapaKTEPUCTUK
JTIOMUHO(OpPA, B COCTaB KOTOPOTO BXOJUT MAarHUH.
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BJIUSHUE YCJOBHUH KUIKOPAZHOI'O OKHUCJEHUS HA NMOBEJIEHUE
AHTHUOKCUIAHTOB KJIACCA TUAPUPOBAHHBIX XWHOJIMHOB

Kpyrosos JI.A., 1KOHILpaTOBI/m B.I.

MI'Y um. M.B. Jlomonocosa, Xumuuecxkuii ghaxyiomem,
lHH(:mumym xumuuecxou guzuxu um. H.H. Cemenosa PAH

[Tpou3BomHbBIC TUAPUPOBAHHBIX 2,2,4-TpUMETHII3aMEIIeHHBIX XHUHOMUHOB (['X)
OTHOCSITCSI K MaJIOTOKCUYHBIM AaHTHOKCHAAHTAM Kjacca apoMaTH4YecKuX amuHOB. [Ipu
OKHUCJICHUU aJKUJIApOMaTHYECKUX U MapaduHOBBIX YTJIEBOJIOPOAOB OBbLIO YCTaHOBJIEHO,
YTO 3aMECTUTENIM B APOMATHUYECKOM KOJIbLIE U CTENEHb TMAPUPOBAHMS TE€TEPOLMKIIA
OKa3bIBAIOT CUJIBHOE BIIMSHME HA aHTUPAJAUKAIBbHYI0 U AHTUOKUCIUTEIbHYIO aKTUBHOCTb
I'X. HaubGonee »>¢dexkTnBHOE HHTUOMPOBAHUE TOKA3aIU THAPOKCHU3AMEIICHHBIE B
nonoxenusx 8 ('X1) u 6 (I'X2), a Taxxe ankokcuzaMelieHHbIe B mojoxkeHun 6 nu- (I'X3)
u terparuapoxuHonusl (I'X4).

B nanHoii paboTe uccieqoBaHO aHTHOKHUCIUTENbHOE AeiicTBue ['X mpu okuciIeHUH
HEHACBHIIICHHBIX YTJIeBOI0POIOB (Ha mpumepe R(+) muMoHeHa) B pa3IMyHBIX YCIOBHSX, a
MMEHHO B aBTOOKHCIJIEHUH U B MPUCYTCTBUU KaTaIU3aTOPOB.

Ycranosneno, uro I'X1 —-I'X4 3¢hpekTnBHO MHTHOUPYIOT aBTOOKHCIICHHUE JTUMOHCHA.
UccnenoBanue cnexkrpoB OIIP peaknuoHHOM cMecH NOKa3ano, YTO MPOMEKYTOYHBIM
npoayktoM mpeBpamieHus ['X1 sBusercs (eHOKCHIBbHBIN paaukan, a B ciaydae [ X4 -
HUTPOKCWIBHBIN pajivKaj, T.€. B THAPOKCHU3aMEUEHHbIX ['X MeCTOM NEpBUYHON aTaku
NEPOKCHUPAJUKAIIOM SIBISETCS THIPOKCHIbHAS Tpymma. B ycrnoBusX KaTaau3upyemoro
KaTHOHHBIMH TOBEPXHOCTHO-aKTHBHBIMU BerecTBaMu ([TAB) okwuciaeHus TUMOHEHA
I'X1 -I"X4 takxe nposBISIOT BBICOKYIO HHIMOUPYIOILYI0 aKTUBHOCTb.

Opnako, TpH OKHUCICHHUH, KATAIM3UPYEMOM COCOUHEHHSIMH MeId, ObLIO
oOHapy»eHO, 4YTO A00aBKM BceX MepedrcieHHbIX ['X He TOIbKO HE TOPMO3AT, HO
YBEIIMUMBAIOT CKOPOCTH Tporecca. Okasanock, uto I'X o6pasyor ¢ Cu”* m-KoMIuIeKch!
[Cu('X),]*", koTOpBle MPOSBISIOT GOJee BBICOKYIO AaKTHBHOCTb B KIIOYEBOI DPEaKIMH
UHHULMMPOBAHUS OKUCIICHUS, PAa3JIOKEHHS THAPOIIEPOKCHIAa HA CBOOOTHBIE PAUKAIIbI, YEM
rcxomHbie coemuHeHnss Cu”’. HeKkoTopble KOMIUIGKCH TONYYEHBI B KPHCTAUIHYCCKOM
Bune. Tum m mecto 3amectuteneil B ['X CyIIeCTBEHHO BIUSIOT Ha KaTaIUTHYECKYIO
aKTHBHOCTh KoMIUTeKcoB [CU(I'X)2]*". TlomyueHHble NaHHBIC MOKA3BIBAIOT, YTO YCIOBHUS
OKHUCJIGHHS CYUIECTBEHHBIM 00pa3oM BIUSIOT Ha moBefeHue ['X, U B HPUCYTCTBUHU
coenuHeHuit Mmenu ['X MOTyT 1EMOHCTPUPOBATH CHHEPTH3M C KaTallu3aTOPOM.

Pabora momneprxana rpaaramu POOU Ne04-03-32569 u 1-OXHM.
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KATAJIMTUYECKASA AKTUBHOCTDb KATHOHHBIX ITAB PA3HOI'O
CTPOEHMSA B TEHEPUPOBAHUU PA/IUKAJIOB
Tpynosa H.A., Kpyrosos /[.A., 1K0H1[paTOBI/m B.I.

MI'Y um. M.B. Jlomonocosa, Xumuuecxkuii ghaxyiomem,
lHH(:mumym xumuuecxou guzuxu um. H.H. Cemenosa PAH

B nanHoil paboTe MccneaoBaHO BIUSHUE CTPOSHHUS M KOJUIOMAHBIX XapaKTEPUCTUK
kaTuOHHBIX [IAB Ha UX KaTadUTHYECKYIO0 aKTHBHOCTh B OKHCIEHUH IPUPOTHOTO ofiehrHA
JUMOHEHAa M B peaklUUAX TIEeHEpPUPOBAHMS pPAJMKAJOB MpH pacmajae o0paszyromerocs
rugpornepokcuga (ROOH). Kunernueckne XapaKTEpUCTHKHA KAaTATUTUYECKOTO JEHCTBHS
noaydeHol A  caenyromux  katuoHHBIX [TAB:  CTABr, CTACI, CTAHSO,,
neruwinupuauuauii o6pomua (CPBr), munerunmaumerunammonuit 6pomun (DCDMABY),
oenzankonnym  xiopun  (BACI), amermnxommu xmopux  (AcCl). U3  wusorepm
MOBEPXHOCTHOTO HATSHKEHHUS HA TpaHUIE BOJA-BO3AYX [UIsl KaTHOHHBIX [IAB wu
TUAPONIEPOKCUIOB  ONPENENEeHbl  MX  CTPYKTYPHO-KOJUIOMJIHBIE  XapaKTEPUCTHUKU.
Y CTaHOBJIEHO, YTO THUIAPONEPOKCUIBI O00JaJal0T TMOBEPXHOCTHON akTuBHOCTHIO (G),
KOTOpasi CUJIBHO 3aBHCUT OT CTPYKTYpPhI YIJI€BOJOPOJHOTO paaukana R H, eCTeCTBEHHO,
3HaunTenbHO Hike, yeM G s I[TAB. B yrmeBomoponHoit cpeae THAPONEPOKCHIIBI
obpaszyor ¢ [TAB cmemanHple MHIEIUIBI W TMPETEPHEBAIOT YCKOPEHHBIM pacraj Ha
pagMKanbel B CHJBHBIX  DJJEKTPOCTATHYECKHX  TONSX  BHYTPEHHEH  4YacTu
00OpaIeHHbIX MUIICII.

W3 comocraBieHus TaHHBIX MO CKOPOCTSM IMOTJIOMIEHUS KUCIOPOaa B MPUCYTCTBHH
[IAB cnenyer, 4ro HMX KaTaJIUTHYECKas AaKTUBHOCTb IIPU OKHUCJIEHUM JIMMOHEHA
usmensiercs B cneaytomeM psiay: CTACI >AcCl ~ CTAHSO,4,> CTABr ~ DCDMABTr ~
~ CPBr(*).

CKOpOCTh TEHEpUPOBAHHUS paauKkaioB B Katanutudeckoi cucteme [IAB — ROOH
U3MEPSIIM METOJIOM MHIMOUTOPOB C UCIOJIb30BaHUEM 3()()EKTUBHBIX aKIENTOPOB Pa3HOM
npupoasl. Psg [TAB mo uMx KaTaauTU4YECKOM aKTUBHOCTH B T€HEPUPOBAHUU PATMKATIOB
coBnazaer ¢ (*), 0IHAKO OH MOKET M3MCHHUTHCS MPU U3MEHCHHUU COCTaBa PaCTBOPHUTEIIS.
Bce wuccnenoBannsie Opomuasl — CTABr, DCDMABr, CPBr, ornauuarommuecss mo
CTPYKTYPHO-KOJUIOUIHBIM ~ XapaKTEPUCTHUKAM, MPOSBISIOT OJM3KYI0 AaKTUBHOCTH B
TeHepUPOBAHUHU paauKaioB. [[nst OpoMu0B 0OHAPYKEHO, YTO B MPUCYTCTBUU O2 CKOPOCTH
TeHEPUPOBAHUS PaIMKAIOB B 2.5 pa3a HIKE, 4YeM B MHEpTHOU atMocdepe. Takoe BiusHuUE
O,, BO3MOXKHO, SBJISETCSl CJEICTBHEM CITMHOBOTO KaTalli3a PEaKkIMH KBaApaTHIHOU
rubenu paJuKaioB, OOpPa3yIOIIUXCS BHYTPH MUIECIUISIPHOTO MHUKPOPEAKTopa, H,

COOTBETCTBECHHO YMCHBIUICHUA KOJIMYCCTBA paJuKaJIOB, BEIXOJAIINX B 00BeEM.
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Aobakymos [".A.
AoumieBa A.b.*
AoGpamenkoBa O.1.*
AobmmoB H.A.*
Asnomenko C.M.
Anexceea H.B.*
Anemmuna B.D.
Anukuna E.H.*
Andumon M.B.
Awmranan X.
Awmepxanona I.K.
Anaponos A.B.*
Anncumosn A.B.
Anumenko E.B.*
Amnruna E.B.
Antnnosa M.JL.*
Apanosa A.B.*
Apxkarosa JLLA.
AptembeBa K. A.*
AptbikoB A.T.*
Acauenko E.B.*
Ad¢onbkuna FO.H.*
Bbaemos A.b.
Bbaemosa A.K.
bazaposa XK.I'.
baswuieBa A.B.*
baiignua 1. A.
banabun P.M.*
Bamamos A.M.*
bapnuna A.B.*
Bapcykosa M.C.*
baryk O.H.
barges 1.M.
besnoc B.B.*
bekerosa T.C.*
Beneukas A.B.*
BenmoBommu A.*
benornaszosa H.B.*
Burnosa 10.H.*
borpganosa IO.T'.
Boes A.C*
bokapes C.11.*
Bopucenko A.B.*
boponuna N.B.*
Bbopmiesckuit A 4.

ABTOPCKHH yKa3aTejb, TOM 1

103
109
104
6
105
200
7
135
8
202
138
195
106
193
107
179
108, 124
109
64
88
9
56
110
148
148
138
111
142
10, 112
113
114
115
92, 95, 99
170
57
116
117
118
11
58
106, 176
12
119
120
59
135
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bouenkos B.E.
bouenkosa A.B.
bpasas K.b.*
bprikanos A.B.
by6nos M.II.
bynnaukos I'.K.
bynsika M.O.
byiinosckuit A.C.
byposa M.B.*
bytkamok [1.C.*
Barun M.IO.
Banunyposa 3.P.
Bapdonomeer M.A.
Bacumox H.B.*
Berepa A.B.*
Benepuukos A.1.
Benn O.B.*
Bepsiera E.C.*
Bunecos A.C.*
Buccep E.E.
Bumnesckas E.E.*
Bnacosa E.II.
BonbixoB A.A*
BopoOner B.A.
Bopo6res H.B.
Boponun O.I'.*
Bopomnaesa H.JI.
BockoB AJL*
l'azanues A.M.
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laitnytnunosa H.3.*
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I'antman M.I'.*
I'anpxoBa O.b.*
I'eBoprsin A.M.
I'enmuna A.B.
I'enbdonn H.B.
I'm33arosa I'.JI.*
I'mpuuenra H.A.
I'mazynosa E.A
I'ne6oB U.0.*
I'ogynos U.A.
['ony6una E.B.
FonpamTpax M.A*

206
121
121
205
109
22,52
173

53

60, 122, 199
89

48
7,54
103, 130
13

123

30

124
125

61

25, 115
126

80

127
135, 208
207

14

194
128
120
129
130

64

62
172, 187
63

15

9

52

142

16

114

31

131
119

68

17



Tonew JI.T.*
lNop6atenko FHO.A.
['opOyHoBa A.N.*
l'opuakosa E.C.*
['opsiea H.I'.*
l'opsn A.C.*
I'panoBckuii A.A
I'punes T.A.*
I'pumnn A.B.
I'pyummn NLA.
I'pomos C.IL
I'pomieBa A.A*
I'py3unckas H.W.*
I'ynakosa E.H.
I'ycenkos C.B.*
I'ycbkos B.IO.*
Japnermmna JI.H.*
Hasnsiteposa P.A.
Hasbinos J[.FO.*
Herres M. .
Jxuraiino JI.1.*
Honun E.N.
Honrux O.B.*
Honros E.K.
Hopxuesa C.I'.*
Hopoxkuna A.N.*
Hpraxo O.B.
Jpmmme ALA*
Hrocekeea A.T.*
Hauyk O.A*
Eropos A.B.
Eropos B.M.
Eropos I'.1.
Enuceesa O.B.
Epemun B.B.
Epemuna 1O.B.
Epmunos A.IO.
Epoxun A.B.*
EdpemoBa M.M.*
Kepukora K.B.*
Kunkosa 1. A.
Knoba A.A.
3aBpsnoBa E.I'.*
3aitne M.I'.
3atupaxa A.B.*
3BepeB B.I'.*
3nakoBckas 1U.B.*
3ocumos [".A.
3ocumosa [L.A.
WpanoB E.B.*
Urnareesa [[.B.*
Urymenos U.K.

18
178
64
132
19
20
121
133
120
149
30
134
135
202
21
136
22
129
23
8, 29
24
46
137
119
138
25
19
139
140
26
183
24
164
139
131
75
113
65
141
142
53
21
143
80
27
144
145
201
69, 74
146
147
142, 197
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Uztneyos [.M.*
HNiimae H.M.*
Wonymayckac T,
KabkoB A.A.*
Kanpiposa A. /1.
Kamunos A.C.*
Kanmeikos C.H.
Kaunees K.B.*

Kauun6omonkas J1.B.

Kanyctuna E.B.*
Kapauakos /.M.
Kaprun H.U.
Kapnyxun A.B.*
Kapskun A.A.
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Kwncenes M.T'.
Kucimuuunaa A.B.*
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Kuszes A.B.
Ko03es I'.1.
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KoxxesaukoB U.B.
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Ko3zsipesa 10.H.*
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Kounnos C.B.*
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148

66

193

67
7,54
90

96

149
33,57
28

39

208
150

48

68

151
152
139, 159, 196
29

153
165
154
154

47

158
155
156
164

69

18, 42, 53
209, 210
30

157

70

126

19

20

11

61, 158
150

65

196
209, 210
159
160
161

31
117, 169
32

162

61

115
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Menpauk T.A.
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62
45, 50
61
163
114
11
104
98
33
163
178
30
91
65, 68
60, 85, 122
164
92
71
208
204
181
165
185
202
31
166
85
93
72
94
153
167
58
82
34
142
73
194
168
9
35
121
170
169
80
36
37
170
74
171
75
120
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91
172
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19
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98
161
95
114
44
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169
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182
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45,50
176
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104
159
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194
178
40
78
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179
180
180
140
181
88, 90, 97
201
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182
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Tpammn C.A*
TpetbsikoB A.B.*
Tpynosa H.A.
Tynsaxosa E.B.*
Typaxanosa 1.B.*
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172, 187
184
98
41
195
42
104
208
135
72
81
183
166
99
109,149,165,171
43
177
56
110
142
185
61
77
186
187
188
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118
44
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142
45
191
63
138
82
46
79, 129, 152
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47
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210
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193, 202
61

51
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72
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23
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21
193
16
100
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184
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53
201
73

25
186
44
149
22,52
86
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33,57
202
203
21,23
204
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206
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93, 101
190
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21,23
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