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A novel pathway for Silica supported heteropoly acids

Toufaily Joumana a, Soulard Michel a, GuthJean-Louis a,
Patarin Joel a, Sierra Ligia b

“ Laboratoire de Materiaux Mineraux, Mulhouse Cedex, France
b Universidad de Antioquia, Medell n, Colombie

Recently there has been an explosive growth in the research on ordered
mesoporous molecular sieves. In particular, since the discovery of the new family
of mesoporous molecular sieves, denoted M41S, several studies have been
performed in order to incorporate metals, metal oxides and organometallic
compounds in the pores and/or the walls. This is due to their high specific surface
area, thermal stability and the presence of groups able to be functionalized.
Moreover, the catalytic function of heteropoly compounds has attracted much
attention because of their variety and high potential as catalysts. Supported
heteropoly acids are generally prepared by impregnation of the active phase by a
solution.In this work, we present a new concept for the preparation of a new solid
catalyst by direct incorporation of tungstophosphoric species (HPW) into
organized mesoporous silica. The synthesis of functionalized mesoporous silica
was carried out in an acidic medium in the presence of HPW, and the
polycondensation of silica species was controlled by a non-ionic surfactant (S°).
The product formed under these reaction conditions exhibited only one resolved
XRD reflection, virtually identical to the original MSU products [5, 6] formed by
using a non-ionic polyethylene oxide surfactant (S°). The solid shows a high
specific surface area and a high porous volume by nitrogen adsorption.

Using Polymers and Oligomers to Prepare Functional,
Hyperbranched Surface Grafts

Bergbreiter David E.
Department of Chemistry, Texas A&M University, College Station, TX 77843

Functional ultrathin films impart functionality to their substrates. This paper will
discuss new hyperbranched grafting chemistry that represents a forgiving
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synthetic approach to forming such films as dense, 10-100 nm thick films on
substrates as diverse as gold, polyethylene and starch. Using repetitive
condensation polymerizations or radical polymerizations, basic and acidic grafts
can be prepared. Such grafts provide a polyvalent character to the underlying film
or powder substrate and can be used to alter surface materials properties like
wetting or adhesion. Such grafts can be designed to be chemically responsive to
their environment such that they swell in response to pH or temperature changes.
Such grafts also serve as chemical platforms for further chemistry. This
subsequent chemistry can include formation and immobilization of catalysts
within these ultrathin films as well as non-covalent self assembly grafting of other
sorts of diblock or functional polymers into or onto these ultrathin films.

Self assemblies of cyanine dyes on silica/modified silica surfaces

Parida Sudam K. ' and Mishra B. K. ?

'Department of Chemistry, Deogarh College, Deogarh, Orissa, India.
’Department of Chemistry, Sambalpur University, Jyotivihar, Sambalpur Orissa,
India.

Literature survey reveals that cyanine dyes with hydrophobic chains adsorb on
water surface forming monolayers of aggregates, where the planer chromophores
float on water surface in parallel arrays. Silica surface provide hydrophilic
environment to the adsorbates. Present study is an attempt to investigate the
adsorption behavior of some cyanine dyes with varied hydrophobic groups (1 & 2)
on silica and modified silica surfaces.
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R = C4H,, CsHy;, Ci6H3;
n=2,3,4,6
X =H, p-OH, p-OMe, p-Cl, p-NMe,, p-NO,, 6 Cl, 6 OH, m-NO,
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The adsorption isotherms of the dyes 1 & 2 have been constructed by monitoring
the absorption of these dyes in the aqueous and organic media at varied
temperature. The analysis of isotherms reveals both monolayer and multiplayer
adsorption. The adsorption data are treated with the equation proposed by Gu and
Zhu and found to produce satisfactory result with R* = 0.99.
log (77.-7) =log K+ nlog C

Where n is the aggregation number, 7 is the amount of dye adsorbed at
concentration ‘C” and 7, is the amount adsorbed in the limiting adsorption at high
concentration. The hemimicelle number of the dyes on different adsorbents was
found to differ. The bischromophoric cyanines (2) are found to remain always in
monomeric form. The hemimicelle number is more on alkali treated silica when
compared to other modified silica surface. The trend of hemimicellization is

Alkali treated silica > Normal silica > CTAB treated silica > PEG treated
silica.
This trend is in conformity with charge on the adsorbent surface, which helps in
reducing electrostatic repulsion of cationic chromophoric groups. In PEG treated
silica, however, an adsolubilization phenomenon has been proposed where the dye
adsorbs on silica surface being entrapped inside large PEG units.

BsaumocBessb KUCITIOTHO-OCHOBHbIX CBOUCTB KOMMOHEHTOB
reTeporeHHOM CUCTEeMbl «rMAPaTUPOBaHHbLIM OKcuA — agcopbaTt» ¢
3(h(peKTUBHOCTLIO COPOLIMOHHOTO KOHLIEHTPUPOBAHUSA U pasaerneHus
371IeMeHTOB

YeboTapes A.
Ooeccruti nayuonarvuwil ynugepcumem, Odecca, Yxkpauna

CylecTByIOIMEe Ha CETOAHSAIIHUNA JCHh MOJCIU COPOIMU THUAPATUPOBAHHBIMU
OKCHJAaMH COCOUHEHHH KaK HEOPraHWYeCKOro, TaK H  OPTaHHIECKOTO
MIPOMCXOX/ICHHUS HE B COCTOSIHHU B TIOJIHOW Mepe OOBACHUTH MHOTO(aKTOPHOCTH
mporiecca  aacopOmmu, a TakKe HHEPreTHYeCKyl0 BapHaHTHOCTh BKIJIAfa
SEKTPOCTATUYECKOH W  XWMHYECKOWM KOMHOHEHTH. OnHako, yYWUTHIBas
M3HAYaIBHO KHCJIOTHO-OCHOBHYIO MIPUPOLY TIPOMCXOKICHUS
THUIPOKCHIIMPOBAHHON MMOBEPXHOCTH OKCHIHBIX COPOCHTOB, MBI IOJIAraeM, 4TO
paccMarpuBaTh COPOIMOHHBIC TPOLIECCHI B CHCTEMAX «THIPATUPOBAHHBIA OKCHIT —
JJIEMEHT»  CIEeNyeT C CAWHBIX MO3WIMH  HJCATU3UPOBAHHON  MOJeEH,
Oa3upymolieiics Ha OCHOBOIIOJIATAIONIMX MPHHIMUIAX  KHCIOTHO-OCHOBHOTO
B3aumoieiicTBus. C Hamed TOYKU 3PEHUS, UMEHHO TAaKOW IMOAXOJ] MO3BOJISCT
paccMaTpuBaTh OOImMME ancOpOIMOHHBIE 3aKOHOMEPHOCTH, C YYeTOM BKJazaa
WHINBUAYAIBHBIX KHCIIOTHO-OCHOBHBIX CBOMCTB  OTHENBHBIX KOMIIOHEHTOB
TeTePOTeHHOW CHCTEeMBl B (OPMHPOBAHHE B IEJIOM MeEXaHH3Ma CcopOnuH H
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ONTHMH3AIIMK €€ OCHOBHBIX mapameTpoB (pH,,., cTemens copOiuwy,
n30MpaTeTbHOCTh, KHHETHKA cOpOIuu U T.1.). C 9TOH 1enbio B HaCTOSAIIeH padboTe
00001IIeHBI U TPOAHATM3UPOBAHBI PE3YIIBTATHI COPOIINHU PsIa p- U d-DJIEMEHTOB U3
pasbaBIeHHBIX BOAHBIX pactBopoB (10 — 107 Mmomw/n) rHmpaTHpOBaHHBIMH
nmuokcumaamu kpemaus (IV) u oosa (IV) B 3aBUCHMOCTH OT KUCIOTHOCTH CPEIbI,
BpPEMEHH, TeMIiepaTypsl. Ha OCHOBaHUM 3KCHEPUMEHTAIBHBIX TAaHHBIX HaWICHBI
KOpEJUIALNI MEXY 3(h(HEeKTUBHOCTHIO (pHour) COpPOLIMOHHOTO
KOHIICHTPUPOBAHUS W  KHUCJIOTHO-OCHOBHBEIMH  XapaKTCPUCTHKAMH  HOHHO-
MOJICKYJISIPHBIX (POPM COPOUPYEMBIX 3JIEMEHTOB C OJHOM CTOPOHBI U KHCJIOTHO-
OCHOBHBIMH CBOWCTBAMH IMOBEPXHOCTHBIX THIIPOKCOTPYIII C APYrod CTOPOHBL U3
aHamM3a W30TEPM ajcopOIMH BBIIBICHBI HauOOJIee BEPOSTHHIC COPOIIMOHHO-
aKTUBHBIC (DOPMBI, KOTOPHIC OMPEICIAIOT MEXaHU3M U3BJIICUCHUS M BO3MOXKHOCTD
pasmencHus  aneMeHTOB. CopMynIHpOBaHBI  OCHOBHBIE  3aKOHOMEPHOCTH
COpOLIMOHHOTO pAa3JeNeHus] 3JIEMEHTOB COOTBETCTBEHHO KHCIOTHO-OCHOBHBIM
XapakTepUCTHKaM WX (GOPM H COpOIMOHHBIM IIEHTPaM HCCIEIOBAHHBIX
THIPATHPOBAHHBIX OKCHIOB B COCTOSIHUHM T€TEPOT€HHOTO PABHOBECHSI.

Cop6uusa MOHOB TAXKeNbIX METaNoB U3 BOAHbLIX cpeA NPUPOAHbIMU
mMaTepuanamu

Henucosa T., HIpamxosa T., IlIser; .
Hnemumym copoyuu u npobnem snoosxonroeuu HAH Yrpaunwl, 2. Kues, Ykpauna.

BcerencTBre SKCTpEeMAaIbHBIX CUTYalMi TEXHOTEHHOTO W MPUPOTHOTO XapakTepa
OYKCTKa BOJBI OT TSDKENIBIX METAJUIOB SIBIISICTCS OJHOM M3 BaKHBIX 3a7ad B
pelIeHu TPOOJIEMBI OXpaHBI OKpyXkarmmiei cpenbl. COpOIMOHHBI METOX
KOHIICHTPUPOBAHUS U OYHCTKU BOJHBIX CPEIl OT HMOHOB TSKCIBIX METAJLIOB,
UMCIOIIUH PsI MPEHMYIIECTB Mepe]l APYTUMUA (QU3UKO-XUMHYCCKUMH METOIAMU,
MOKA3bIBACT  IEPCIEKTUBHOCTh  €r0  HUCCICIOBaHWA  TIpU  pa3paboTke
TEXHOJIOTHYECKUX CXEM OYUCTKHU PA3IMYHBIX BOJHBIX M BOJHO-COJICBBIA CpeJ OT
TsOKeNnbIX  MeTauioB.  OIHAKO — WCMONB3YIOIIMECS B HACTOSANICE  BpEMs
COpOLIMOHHBIE ~ MaTepualibl  yIJIEpPOJAHbIE, KpPEMHE3eMCoJAepXkaliue W HUX
Moau(HUIIMPOBaHHBIE (POPMBI, aTFOMOCHINKATHI, HOHUTHI, MEMOpaHHbIE (QUIBTPHI
1 Ap. paboTaroT B Y3KUX oOnacTsax pH pacTBOpOB, HIMEIOT OTpaHUICHHYIO 00JIaCTh
CEJIEKTUBHOCTH U PsIIl OCJIOKHEHHH MPHU pereHepanuu copoenTta. B cBsi3u ¢ 3THM,
MOWICK HOBBIX U d()(PEKTUBHBIX COPOIMOHHBIX MATEPHAIIOB Ha OCHOBE JEIIEBOTO
HNPUPOJHOTO CHIPbSI ISl OYUCTKH BOJBI OT TSKEIBIX METAJUIOB SIBIISICTCS
aKTyaJbHBIM ¥ BaXXKHBIM B HAyYHOM U NpaKTUYeCKOM IuiaHe. Ha mpumepe
NOPUPOJHOTO PACTUTEIBHOTO MaTepHaia I[SIUTFOJI030COCPKALICTO  KaMbIlla
MOKa3aHa MEePCIEKTUBHOCTh €r0 MCIOJIb30BAHMS JJIsl OYUCTKU BOJABI OT HauboJee
BPEIHBIX IO CBOCH TOKCHYHOCTH MOHOB TSKEJBIX METAJUIOB TAKUX, KAK CBUHEII
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(Il), menp (II) m mmak (II). poBeAeHO HCCIEAOBAHUS BIUSHUS Pa3IUIHBIX
(akTopoB (BpeMs KOHTaKTa W COOTHOIICHHS >KHIKOH W TBepaor ¢assl,
KOHIICHTPAIIMH FOHOB TSDKENBIX MeTautoB, pH cpensl) Ha copOIMIO HMOHOB
TSOKETBIX ~ METAUIOB  KaMBIIIOM  Pa3lIMYHOTO  (PPaKIHOHHOTO  COCTaBa.
YCcTaHOBIIEHO, YTO BpeMs IOCTIDKCHHS COPOLMOHHOTO PAaBHOBECHS B CHCTEME
KaMBIII-TSDKEIIBIH METaJll COCTaBIsIeT 2-4 yaca B 3aBUCHMOCTH OT MPHUPOJIBI HOHA
TSDKEJIOTO MeTajla. Y MEHBIIEHHE COOTHOIICHUS TBEPAOH M XHUIKOH (a3sl B 6 pa3
YBEJIMYHUBACT COPOIMOHHYIO eMKOCTh Kambria 1o Menu (II) B 10,4 pasa, mo nuHKY
(II) B 4 paza, no ceunny (II) B 3,4 pa3za. YcTaHOBIEH psi CENEKTUBHOCTH
W3BJICUCHUS HOHOB TSDKEJBIX METaUIOB B BOJHBIX pPAacTBOpax KambImom: Pb
(I)>Cu(I1)>Zn (II).

BnusiHue ¢pasoBoro nepexona nosiynpoBOAHUK — MeTar1 Ha
npouecchl gecopbunm Boabl B VO,

T'opoux . ., Jlaryra 1.B., Kaypkosckas B.H., /[3t06enxko JI.C., bakynnesa M.B.
Hncmumym xumuu nosepxnocmu HAH Ykpaunot

Wnrepec x nmokcmay Banamust (VO,) BbI3BaH HainuyueM (pa3oBOro Iepexozaa
MOJYIIPOBOJHUK-METAJUI M TIOMCKOM ITyTeH M MEXaHW3MOB YIPABICHHUS €ro
napamerpamu. M3BectHo, uto VO, HCIBITHIBaET (Pa30BBIN Mepexo MEPBOro poja
C W3MCHEHHEM CTPYKTYphl pemreTkn npu 67°C.  pH 5TOM KapAHHAIBHO
M3MCHSIOTCS ICKTPHUCCKHE (CKAYOK yACHbHONH mpoBomuMoctd B 10° pa3),
ONTHYECKNE M MAarHUTHBIE CBOHCTBA. 03ToMy VO, sBISAETCS NMEPCHEKTHBHBIM
MaTepHajioM Ui CO3JaHHUS pa3IMYHBIX THIOB YCTPOWCTB HMHIWKAIIWY,
ABTOMATH3alNH, KOHTPOJIS, a TAK)KE B KAYECTBE CPEAbl PETHCTPALUH TOJIOTPaMM.
VYnpasaenue mapamerpaMu @ M B VO, myTeM HCNONIB30BaHUS JOHOPHBIX U
AKIENTOPHBIX MOJIEKYJ, KOTOpPBIE CHOCOOHBI HM3MEHSTH 3apsI0BOE COCTOSHHE
MOBEPXHOCTH pazjeina (a3 TBEpAOe TEJNO — OKpYyKaromas cpeia MpeACTaBiseT
0coOBIil MHTEpEC W JaeT BO3MOXKHOCTH NPOTHO3MPOBAHMS HOBBIX oOyacTeil ero
npuMeHeHust. [y nu3ydeHus nporecca 1ecopOLrU MOJICKYJI BOABI C TOBEPXHOCTH
JUCTIEPCHOTO JAMOKCH/IA BaHAIUS HCIIOIB30BAIN METO/ TePMOIIPOTPaMMUPYEMOi
Macc-CeKTpoMeTpuu. MccaeroBanus IPOBOIIIINCE B TEMIIEPATYPHOM HHTEpBAJe
20 — 200°C. Vka3aHHBIIl HHTEPBA ABISETCS 06IACTBIO (a30BOI HECTAOUIBHOCTH
runpatupoBaHHoro  VO,, YTO TOATBEPIKICHO pe3yibTaTaMH HCCICIOBaHUI
METOAaMH JepuBaTOorpaUd W CIEKTPOCKONHH IIPOTOHHOTO MAarHUTHOTO
pesonarca (‘H SIMP). Jlnst ycramosmenms BumsiHms ® M Ha mpomeccsl
necopouyun Boxsl B VO, ObUT M3y4eH DPOJCTBEHHBIH IO AJIIEMEHTHOMY COCTaBY
oxcup Ba"anus (III), ans xoToporo uccnexyeMslil UHTEpBal TEMIIEPATYP SIBISETCS
00JIaCTBIO CYIECTBOBAaHMS CTaOMIbHOW MeTayumueckoi ¢aspl. Kak Bun Bue
(a3oBoro mepexoma IOJYNPOBOAHUK-METANI B T'HAPATHPOBAHHOM JHOKCHIIE
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BaHaausa. PaccuntanHble 3HaUYeHUs dHeprui akruBamuu E,= 39,3 xJ[k/Moib st
VO, u mna V,03 — 42,8; 58,2; 68,4 kJ[>x/M0JIb (COOTBETCTBEHHO ISl KaXKIIOTO
MaKCUMyMa) MO3BOJISIIOT CIEJaTh BBIBOJ O TOM, YTO BOJA Ha IOBEPXHOCTH
okcupoB Banamms (III) m (IV) sBmsgercs cmabocBsizanHoW. Takum obpasowm,
OOHApY)KEHO  SBJICHHE B3aUMHOITO BJMSHHS CTPYKTYPHBIX  H3MCHEHHUI
MOBEPXHOCTH TpH (Da30oBOM Iepexoae MOJYMPOBOAHUK - Metawt B VO, u
aJICOPOIIMOHHBIX MPOIECCOB.  OKAa3aHO, YTO aJCOPOIMOHHEBIC BO3ACHCTBHS MOTYT
OBITh YCHICIIHO WCIOJNB30BaHbl Ui yhpaBlieHUs mapamerpamu ®© M u
CO3/IaHVsI HOBBIX THIIOB YCTPOMCTB Ha OCHOBE TUOKCHA BaHAINS.

V.0
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100 - 2
18 a.e.m .(H ,0) 18 a.e.m .(H,0)
= .
rry = —At® I MI
- .50 4
= 6 E50
°ﬁ ° a
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]
%% 50 160 150 200 0 ‘ ¥
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t, C t, 'C

TemmeparypHas 3aBHCHMOCTH JIECOPOIIMM MOJICKYT BOABI C TOBEPXHOCTH
JICTICPCHBIX OKCUIOB BaHamus — VO, (a) u V,0; (0).

Inorganic bronzes: surface chemistry of complex oxides

Stus N.V., Lisnyak V.V., Slobodyanik N.S.
Chemical department of National Taras Shevchenko university, Kyiv, Ukraine

The synthesis of high-active catalytic materials is of significant practical interest
nowadays. It is known, that materials formed by nano-scaled particles posses the
advanced surface and unusual properties caused by superfluous surface energy.
Soon after epoch-making discovery of carbon singlewall nanotubes (SWCNT), it
became clear that not only graphite, but also other layered compounds (namely
vanadium, molybdenum or tungsten oxides, for example W;3O04 can form
nanotubes and torhoids. Non-carbon i.e. oxide NT have much more potential
realizability as chemical reagent and catalysts. Creation of highactive catalysts and
sorbents with developed surface is possible on their basis. Besides single wall NT
and thoroides the non-carbon layers can be turned off in fibres, ribbons, helices.
Synthesis of complex oxide materials was carried out using polyoxovandates,
polyoxometalates of NH,' or organic ammines as precursores. First soluble in the
nonaqeuse solutant complexes were dried in vacuum. Then complexses
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decomposition was realized applying samples treatment using microwave or
gamma irradiation. The surface area of resulted solids were performed using rutine
nitrogen adsorption. Elemental content and surface topography was studied by
means of electron probe microanalysis and microscopy on Jeol instruments. X-ray
structural characteristics were determined using full profile analysis of diffraction
pattern. Surface study of obtaineed samples was performed by XPS.

d
Fig. Coil morphology of Mo,.50,, NT
The initial complexes decomposition was analysed by differential scanning
calorymetry, diferential thermal analysis and thermal gravimetry on Calvet type
caloremeter and Paulik-Erdei derivatograph. The sample transformation in
distraction rout was studied by FTIR spectra analysis.

HOBerHOCTH bleé CBOUCTBaA MeTUINCunukarens

Huxonenko H.B., Kopmau A. ., I'punsko A.C.
Ukrainian State University of Chemical Technology, nick@academy.dp.ua

MeTuicuiiKarelib TPUMEHSIOT B JKHUIKOCTHON Xpomartorpaduu ajst pasieneHus
BBICOKOMOJIEKYJIIPHBIX BEUIECTB B 0OpameHHo-(pa30BoM pexume. Cunraercs, 9To
M3-32 Pa3pPBIXJICHHOCTH MOBEpXHOCTHOr0 CHj-clos W Hamuuus OCTaTOYHBIX
CUIIAHOJBHBIX ~ TPYII  TOJSIPHBIC  OPTaHWYECKHE  MOJCKYJIBl  CIIOCOOHBI
aJcOpOMPOBATHCS HA METHJICHJIMKArENE IMMOCPEACTBOM BOJOPOAHBIX cBszed. C
LIENBI0 MCCICIOBAHUS BO3MOXKHOCTH OOpa3oBaHMs TOBEPXHOCTHBIX H-cBsizeit
HAMH W3y4YeHa ajcopOIMs Ha METHWICIIHKAreile psaa apoMaTHYCCKHIX
COCJIMHCHUH M BBHICOKOMOJNCKYISpHBIX ~ AB (amkuinbeH3oncynbpdoHaTa HATPUS U
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OKCHATHIIMPOBAHHOTO ayikmiiherona). CoracHO MOJAENH aJcopOInH ¢ 3apsSI0BEIM
KOHTPOJIEM, aJCcOpOIHs TMOJSAPHBIX COCAWHEHUH Ha CHJIMKarele OIpenenseTcs
BETMYMHAMU  HaWOOMbIHMX J(PPEKTUBHBIX 3apsAgoB WX  MoJekysr.  Jlms
METHJICHIIMKAreNsl Takas KOppelsius He yCTaHoBIIeHa. HaiieHo, 9TO BEJMYHHEBI
aJCOPOIIMOHHBIX KOHCTAHT JJISI apOMaTHYECKMX aMHHOB W CIUPTOB JIYYIINM
00pa3zoM KOppeTupyIoT ¢ pasMepaMu TUAPOoGOOHOTO paguKana uX Moiekym. s
ompeneNieHus acOPOIUOHHBIX KOHCTAHT MOJEKYNI U Mune1 AB u momyueHus
uHQOpMaMK O CTPYKType €ro aacopOLMOHHOTO CJIOS HaMH HCIOJIb30BaHa
METOJIMKa HCCIIEOBAaHHUsI COBMECTHOI ancopOuun AB 1 aHMOHHOTO KpacuTens
METHJIOBOTO OPAH)KEBOTO. YCTAaHOBJIEHO, YTO MEXIy BEIMYMHAMH aacopOIun

AB u kpacuTens CymiecTByeT aHTHOATHasi JIMHEHHas 3aBHCHMOCTb. Haiineno,
YTO SHEPTusl aACOPOLMOHHOTO B3aWMOJAEHCTBUS HEACCOLMHPOBAHHBIX YaCTHIL

AB ¢ MerwicHiuKarelieM Ha TOPSIIOK MEHBIIEe JSHEPruu TuaApodoOHOTO
BBITAJIKMBAHUS UX YTJIEBOJOPOAHBIX pannkaioB U CH;-Tpymn MeTHICHIHKarens.

OKa3aHa BO3MOXXHOCTh IPHMEHEHHWS METHJICWIMKArels Uil TBepHoQa3sHOH
SKCTPAaKIUU BBICOKOMOJICKYIISIPHBIX COCIUHEHUH W3 MPHPOTHBIX M CTOYHBIX BOJ
IpH UX MPoO00TOOpE M KOHIICHTPUPOBAHUH.

Apcop6uis i kono AHe aucnepryBaHHsA
TeXHiYHOro ByrneLo

Omnaitnny 1.,Ykpa veup A., Manees L.
Jlveiecvkutl HayionanvHul ynigepcumem im.. leana @panka, m. Jlveie, Yxpa na

JocmipkeHHi0o  afcopOIli  KOJIO IHUX  MMOBEPXHEBO-aKTHBHUX  PEYOBHH 1
BHUCOKOMOJICKYJIIDHUX CIIOJIyK TIpHCBSYeHO Oararto po6it. Ile 3B’s3aH0 3
HEOOXiHICTIO BHUPIIIEHHS psAy TNPaKTHYHUX [UTaHb, HANpaBJICHUX Ha
BUTOTOBJICHHS KOMITO3MLIIHHMX MarepialliB, a TaKoX OJEp)KaHHSA CTIHKHX
cycnensiil. Taki cycrieHsi SBJISIOTH COOOIO AWCIIEpPCi , K B TApodIIbHUX TakK 1 B
rizpodgobuHux cepemoumax. Jus gucnepryBaHHS Ta crabimizami cycneH3id
3aCTOCOBYIOTHCSI KOJIO THI TIOBEpXHEBO-aKTHUBHI PEYOBHHHM Ta BOJOPO3YMHHI
BHCOKOMOJIEKYJIIpHI CIIOJIYKA.  PU ancopOIi JaHWX PEYOBHH BiAOYBa€THCS
Moau(ikariss moBepxHi gucrnepcHo (a3u. Ha moBepxHi 4acTHHOK amcopOeHTa
YTBOPIOETHCS AJCOPOIIMHMIA 1Iap, SKHi MOJUQIKye MOBEPXHIO TiApodoOHOTO
azicopOeHTa. poBeAeHa aacopOIis NETWITIPUAMHOPOMITY, MONIBIHUITIPOTiAOHY
Ta oOJieaTy HATPil0O Ha TEXHIYHOMY BYTJCIl 3 BOAHMX po3uuHiB. KilbKicTh
KOJIO THO-AMCTIEPTOBAHOTO  aJCOPOCHTY BH3HAYaJIM 110 PI3HUII 3HAYEHb,
OTPUMaHUX 1P BU3HAYCHHI pPIBHOBAXXHO KOHLEHTpall IIicis ancopoui
METOJIOM TIOBEPXHEBOTO HATATY 1 METOOM CYXOTo 3aiauuKy. OCTaHHii MeToJ| 1aB
3MOTY BU3HAUUTH KUIBKICTH HE aJCcOpPOOBAHOTrO MOJIMEpPYy pa3oM i3 KOJO JHO
JMCIIEPrOBaHUM ajacopOeHToM. MeToZoM CBITJIO IPOIyCKaHHS BH3HAueHa
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KPUTHYHA KOHIIGHTPAIil KOJO JHOTO JOUCTIEPTyBaHHA. JSIKIIO  YaCTHHKH
aZIcOpOCHTY 3a CBO MU PO3MipaMH CITiB PO3MIpHI 3 PO3MipaMHy Milled TO KpUTHIHA
KOHIIGHTpAIlil  KOJO JHOTO  TUCIIEPTYBaHHSA  CIHIBIAZa€e 3  KPUTHYHOIO
KOHIIEHTPAIII€I0 MIIIEJIOYTBOPEHHS.  OKa3aHo, 0 MPH BHECEHHI B po3unH K AP
BHCOKOJHCIIEPCHUX  aJCOPOCHTIB B OKPEMHUX BHUIAAKaX CIOCTEPIracThCs
CIIOHTAHHE YTBOPEHHS CTIHKHMX CYCIIEH3i, o Mae Mice npu aocsarHerHi KKM.
e cBigunTe mpo Te, 10 HAHOLIBII BUCOKOAMCIEPCHI YAaCTHHKH aJCOpPOCHTIB
nponukarots B Minenu K AP. Takum ynHOM BinOyBaeThcsl Ipolec KOJIO JHOTO
JCTIEpTyBaHHs B Millenax.

Mechanical deformation and internal friction in the system of silica
filled polydimethylsiloxane elastomer studied computationally

Nikitina E. !, Barthel H. >

! Institute of Applied Mechanics, Russian Academy of Sciences, Moscow Russia,
? Wacker-Chemie GmbH, Werk Burghausen, Germany,

Polydimethylsiloxane (PDMS)-based silicone elastomers filled by fumed silica
reveal peculiar mechanical behaviour. Such factors as the rheology of the uncured
polymers, mechanical properties of the crosslinked elastomer, the impact of filler-
polymer interactions on the elastomer viscosity, tensile and tear strength
determine mainly this behaviour. It is of special scientific and technological
interest to gain a better understanding of this matter. To study the microscopic
aspect of the problem, computational modelling in the framework of originally
elaborated mechanochemical semiempirical techniques has been performed. The
impact of the silica particle adsorption and the silica particle modification on the
stress-strain characteristics of PDMS polymers, i.e., Young’s modulus, energy and
force of deformation, and tensile strength at break, as well as on the internal
friction in the system has been studied at molecular level. Microscopical models
are proposed to explain the reinforcement of silicone elastomers by fumed silica.
It was shown that on one hand, several properties of unfilled silicone rubbers such
as hardness, abrasion resistance, tensile, tear strength and redistribution of rubber
network stresses can be intensified by interaction with silica fillers. On the other
hand, the viscoelastic response and dissipation energy due to hysteresis effects can
be also enhanced by adsorption and stick-slip motion of PDMS polymer chains on
the silica surface. Mechanical deformations of PDMS polymers have been studied
for a model contact aria with silica surface in the terms of stress-strain curves,
which have revealed strain-induced stress softening in silica filled PDMS rubber.
Internal friction in the system was considered as a result of rearrangement of the
molecular structure under applied load and subsequent sliding of chains, past each
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other. It was shown that presence of silica filler leads to decrease segmental
mobility and hence increased viscosity of PDMS silicones. Results of the
computation study have been supported by different experimental techniques,
including GPC before and after mixing and solid state '"H NMR T2-relaxtion
studies of the immobile and mobile PDMS layers on the silica surface.

MOAenMPOBaHMe LeHTpOB ap,copGuMM MOMnEeKynspHOro Kucriopoga Ha
NOBEPXHOCTUN OKCUOHbLIX MaTepunanoB

Bensikopa JILA. , JIsmenko /JI.1O. , Becapa6 JI.H.
Hucmumym xumuu nosepxnocmu HAH YVrpaunwv, Kues, Yxkpauna

XUMHUUECKOE MOJCTHPOBAHUE IICHTPOB aJCOPOIUH  MOJCKYJISPHOTO
KHUCIIOpOJIa Ha TOBEPXHOCTH OKCHIOB METAJUIOB MMEET HECOMHEHHBIM HHTEepec
KaK BO3MOXXHBIH TyTh CO3J@HHsS AKTUBHBIX KAaTallM3aTOPOB JUISl pPeakKIuit
OKHCJICHUS OPTaHHYECKUX COCTUHEHHH B MATKUX YCIOBHAX (IIPH aTMOC(HEPHOM
JABIICHUM W HEBBICOKMX TemIeparypax). B pesynprate psga XHMHUYECKHX H
aJCOPOIIMOHHBIX MPOIECCOB B IIOBEPXHOCTHOM CJIO€ KpeMHE3eMa OBLIO
OCYILIECTBIIEHO MOJAEIHPOBAHUE IIEHTPOB aICOPOLINH MOJIEKYISIPHOTO KUCIOPO/Ia,
KOTOpPBIE COACp)KalId B KadecTBE aKTUBHOH KOMITOHEHTHI reMuH. C IOMOIIbI0
KOJIeOAaTeNbHOW W 3JIEKTPOHHOW CHEKTPOCKONIHH, TEPMOTPABHUMETPHIECKOTO H
JJIEMEHTHOTO aHanu3a, pH TUTpOBaHMs, XUMHUYCCKOTO aHAN3a MMOBEPXHOCTHBIX
COCJIMHCHUI U BECOBOTO aJICOPOIMOHHOIO METOJa JOKAa3aHO CTPOCHUE LICHTPOB
aJcopOIMU MOJIEKYJISIPHOTO KHUCIIOPOJia Ha TIOBEPXHOCTH OKCHIHBIX MATEPUANIOB.
IemuHCOAEpKALIIIE TIEHTPHI AACOPOIMH MOJCKYISIPHOTO KHCIOPOJA COJICPIKAT
TeTpaa3aMakpoOLUKINYECKOe  COEAUMHEHHE B  KOOPAMHALMOHHO-CBSI3aHHOM
COCTOSIHUH. POJb OIHOTO W3 AKCTpa-JHTaHIOB BHIMOJIHSIIOT aMHHOIPONHIHHEIC
TPYNIBI, XWMUYECKH 3aKpPEIUICHHbIE Ha IIOBEPXHOCTH HETOPHCTOTO N
MaKpOMOPHCTOro KpeMHe3ema. | eMHuHCoAepKamie IeHTPHl SKpPaHUPOBAHBI IPYT
oT npyra THAPOGOOHBIMH OpPraHMYECKUMH WM KPEeMHHHOPTaHMYECKUMHU
pammkataMyd. OTO HCKIIOYaeT oOpa3oBaHWE HEAKTHBHBIX TUMEPOB  HITH
MAJIOAKTHBHBIX  acccONMaToB TremMmHAa. CXEMBI CTPOCHHS  TIOBEPXHOCTH
KPEMHE3eMOB, MOAMDUIIMPOBAHHBIX TE€MHUHOM, IPUBEACHBI HUXKE. YCTaHOBIICHA
B3aWMOCBSI3b ~ KOHCTAHT  JICOPOTOHHPOBAHUS  AMHHONPOIWIBGHBIX  TPYII
MOBEPXHOCTHU MOTU(DUITMPOBAHHBIX KpEMHE3eMOB co CTPOEHHUEM
TEMHHCOJICPKAIUX AKTHBHBIX IICHTPOB U WX KATATUTHYCCKOW AKTHBHOCTHIO B
PCaKIMsIX OKUCIICHUS OPTaHUYECKUX COCAMHCHUA B MSTKHX  YCJIOBUSX.

ONyYCHHBIC PE3yJIbTAThl OBLUIM HKCIOJIB30BAHBI JUIS CHHTE3a AaKTHBHBIX
TeTePOTCHHBIX KaTaJn3aTopoB peaxuuit OKHCIICHHI-BOCCTaHOBIICHHS,
MIPOTEKAIONINX B MATKHUX YCIIOBHAX.
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N4 | NH, | NH,| NH,| NH, N4 | Cn | NH,| Cn | NH,

NH,|NH, | N4 | NH,| NH, NH, [NH,| N4 |NH, | Cn

NH, | NH, | NH, | NH,| N4 NH,| Cn | NHy| cn | N4

NH, - (CH,);NH,, N4 - Hemin, Cn - Si(CHs);, C¢H,3, CgH, 5

B xavecTBe HoOcUTEns UIS CHHTE3a KATalW3aTOPOB OBLIM HCIIOJIB30BAHEI
HCOpPTraHWMYCCKUE MEMOpaHHBIC MAaTepHajbl, WMCIONINEC XUMHUYCCKUA COCTaB
70 % Al,O3+ 30 % ZrO,, crabunmuszupoBanHoro Y,0;. MeMOpaHHBIN MaTepua
ObUT  TIpenBapUTENbHO  MOAMMHIMPOBAH  TUCTIEPCHBIM  KPEMHE3EMOM.
YCTaHOBIIEHO, YTO KPEMHE3eM HaXOIUTCA TONBKO B MPUIIOBEPXHOCTHOM CIIOE.

PHUCYTCTBHE IHCIIEPCHOTO KpeMHe3eMa B MOBEPXHOCTHOM CJO€ MEMOPaHHOTO
MaTepuaja NPUBOIUT K YMEHBIICHHIO pa3Mepa IOp OKCHIHOTO Marepuaja |
YBEJIIMUEHHUIO €T0 YIeNbHON moBepXxHOCcTH. ClIoi MOIUPUIUPYIOIETO KpeMHE3eMa
uMeer ToummHy 30 MKM. pU  STOM  HEOpPraHWYecKas MeMOpaHa C
MUKPOQUIBTPATUOHHOW  CIIOCOOHOCTBIO — TMpPEBpamiacTcs B  Marepuail C
yIbTPpaUIBTPALIMOHHBIMUA CBOWCTBAMH.  ONyYCHHBIC MEMOpPAHHBIC MaTEpHAIBI
UCCIICIOBAaHBl B PEAKIUSIX OKUCICHUS  apOMAaTHYECKUX  YIIJICBOJIOPOJOB
MOJICKYJISIPHBIM ~ KHCJIOPOZAOM. Y CTaHOBJICHO, YTO aTOMHAs KaTalUTHYCCKas
AKTUBHOCTH IIOJIYYEHHBIX MEMOpPAHHBIX KaTalW3aTOPOB B PEAKIHMH OKUCIICHUS
apoOMaTUYEeCKUX YTIIEBOJOPOAOB (KyMOlIa W TEeTpalnHa) MOJIEKYISPHBIM
KHACJIOPOJIOM B MSATKHX YCJIOBHSX NPEBHIIIACT aKTUBHOCTh WHAWBHIYaTbHOTO
TeMUHa, a TaKXKe MOJEIBHBIX TeMHHCOAepKamuX KpemHe3eMoB B 30-40 pas.
Kpome Toro, cHmKaeTcss ONTHUMaibHAs TEeMIlepaTypa KaTaJUTHIECKOH peaknnu
okucnenus: or 90°C gns remMuHa W HMMMOOHMIM30BAHHBIX Ha KPEMHE3EME
TerpaazamakpouukioB g0 40°C sl reMuHCOAepKaliedl MeMOpaHbl.  pU
OKCWI'CHALIMUM HA TIOBEPXHOCTH MEMOpPAHHOTO KaTalu3aropa HMEET MECTO
pasHoBecue O, * Fe*" < 0, « Fe*". D10 paBHOBecHe HapymaeTcs Npy HarpeBaHN
KaTalm3aTopa W CcyOcTpaTa, HPU STOM CHHXKACTCS CKOPOCTh KATaIUTHYCCKON
peaKkMy.  O3TOMY JIOTHYHO TMPEIIOJIOXKHUTh, YTO KATAJUTUYCCKAs PEaKIIHs
MPOTEKAET M0 MEXaHWU3My C IEPEHOCOM OJJICKTpoHAa. TakuM o0paszom, myTeMm
XAMHYECKHX W aACOPOIMOHHBIX MPEBpAIlCHH B MOBEPXHOCTHOM  CJOE
aMoppHOTO KpeMHe3eMa W Ha TIOBEPXHOCTH HEOPTaHMYECKUX MeMOpaH,
MOITU(DHUIIPOBAHHBIX JUCTIEPCHBIM KPEMHE3EMOM, OCYIIIECTBIICHO
MOJICIIUPOBAaHUE IICHTPOB aJCOPOLIMH MOJEKYIAPHOTO KHCIOpOJa, KOTOPHIE
SBIISIOTCSL KaTaJUTHYCCKH AKTHBHBIMH CTPYKTypaMH B PEAKLIUSIX OKHUCICHUS
OpPTaHUYECKUX COCTUHCHUH yXKE MPH HEBBICOKHX TEMIIEpaTypax M aTMOC(hEpHOM
JTABJICHUM.
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BnusiHuA cocTosIHUA NOBEPXHOCTHOIO CII0si MOPOLUMHOK Ha YCapKy u
crnekaemMocTb rMapoKcunanaTura

3eiman 3.3., ['mymko B.U., lllep6una C.B., Kuitko C.M.

Xapovrosckuii Hayuonanvuwiil ynusepcumem um. B.H. Kapazuna
Xapwvkos, Ykpauna

paKkTH4YecKoe UCMOJIb30BaHUE IUIOTHOW KepaMuku ruapokcunanarura (['A)
OTPAaHMYEHO M3-3a €€ HU3KOW MeXaHW4ecKoW MmpodyHocTH. OIHAKO W3BECTHO, UTO
MEXaHUUYECKHE XapaKTEPUCTHKH TaKOi KepaMHKH MOTYT K0Je0aTbCs B IIMPOKOM
UHTEpBaJie. DTO CBA3aHO C XapaKTEPUCTHKAMHU UCXOIHOTO IMOPOIIKA U YCIOBUIMHI
MIPECCOBaHUs, CYIIKH U CIIEKaHUS 3aTOTOBOK. B maHHOH paboTe M3y4eHO BIUSHUE
MOBEPXHOCTHOTO CJIOS TIOPOIIMHOK Ha TPOIECC CIEKaHWs IPECCOBOK W3
HAHOJAMCIICPCHOrO mopoinka. Hawmbonee pacmpocTpaHeHHBIM MeToj0M Jarcho
MOJIy4al0T BBICOKOAMCIIEPCHBIA MOPOLIOK, YaCTULIBI KOTOPOTO HMEIOT pa3Mepbl
HECKOJIBKO JICCATKOB HAHOMETPOB. biaromapst OONBIION yACTBHON MOBEPXHOCTH
(IpUMEPHO HECKONBKO JECATKOB M’/T), TAaKoil MOPOIIOK MOXET YIep)KHBATH
3HAYUTEIBHBIC KOJMYCCTBA MOJICKYNI PCAKIIMOHHOM Cpelbl B KavyecTBE
aacopOIIMOHHOTO cios. JIJi yBEeNWUYCHHs ILIONIaINd MOBEPXHOCTH mopoinka ['A
CHHTE3UpOBaIu Mo MomudunupoBanomy wmerony Jarcho. B pesympraTe OBLIT
TIOJTy9€eH HAaHOAMCIIEPCHBIN MOPOIIOK ¢ pa3MepaMu yacTur MeHbie 0,2 MkM. [l
W3MEHEHHSI COCTOSHUS ITOBEPXHOCTHOTO CIIOSI TOPOIIOK NENMIM Ha YacTH |
ToJBepray TepMooGpaboTke B HHTepBase Temmeparyp or 20 1o 200 °C ¢ marom
20 °C B TeucHun 24 gacoB Kaxmas. M3 TepMooOPaGOTAHHBIX MOPOIIKOB ITyTEM
OJHOOCHOTO IIpECCOBaHMSA [JByMs IIyaHCOHaMH mpu Harpyske 130 M a
W3TOTOBJISUIM TPECCOBKM B BuAe MWUIMHApoB Becom 200 wmr. ChnekaHue
npoBOIMIM B MydenbHO meun mpu Temneparype 1150 °C B Teuemmu 2 u.
CoryacHO PEHTT€HOBCKUM HCCIIEIOBAHUSM HaUMEHEE COBEPIICHHYIO CTPYKTYPY
MMeeT MOPOUIOK, BHICYIICHHBIN mpu 20 °C. 06 sTom CBUJETENBCTBYIOT BECbMaA
VIIUPEHHBIC OTPAXCHHS Ha JUPPAKTOrpaMMax TaKOTO IOPOIIKA. pu
TIOBBIICHAHN TEeMIepaTypsl 00pabOTKM WHTCHCHBHOCTE W OCTPOTa 3THX
OTpaKCHHH YBEIMYHBAIOTCS, 4 IOCIE KOHTPONBHOH o6paborku mpu 1000 °C
MPOAYKT NaeT Au(pakTorpaMMy, CBOWCTBEHHYIO KpucTtamummueckomy ['A. MK-
CHEKTPOCKOMIYECKUE UCCIIEIOBAHM TOKA3aIH, YTO B ICXOTHOM IMOPOIIKE (CyIIKa
npu 20 °C) axcopGHPOBAHO 3HAYMTENBHOE KOJTHYCCTBO MOJCKYISPHON BOIBI H
HEKOTOPBIX MpuMeceid. C MOBBIMIEHUEM TEMIIEPATYPhl 00paO0TKH HHTEHCHBHOCTH
MOJIOC TIOTJIONICHUS, TPWHAUICKAININX MOJICKYJIIPHOH BOJEC W IIPUMECSM,
yMeHbIaeTcs. Ha OCHOBaHMM 3THX pe3ylbTaTOB, & TAKXKE JAHHBIX O 3aMETHOMN
pactBopuMocTu ['A B BOJIe IPU KOMHATHOM TeMIepaType, MOXKHO TPEATOIOKUTD,
YTO Ha MOBEPXHOCTH MPOIIMHOK ['A MMmeeTcss aJCOpOLMOHHBINA CIOH, KOTOPBIN
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COCTOWT NPEUMYIIECTBEHHO W3 MOJEKydl ['A W CONyTCTBYIOUMX MPOIYKTOB
cuaTe3a. C TMOBBIICHHEM TEMITEPATyphl TEPMOOOPAOOTKH MTOPOIITKOB MPOUCKOIUT
JecopOIusl BOABI, a TakKe PAa3lIOKCHHWE M JIecopOIMs MPOMYKTOB CHHTE3a M3
aJICOPOIIMOHHOTO CJIOSA, TIPH 3TOM MOBHIMACTCS KOHIEHTpaus ['A B Hem. Brime
400 - 450 °C u3 mopoKa 1eCOPOUPYIOTCS MOYTH BCE JICTYHHE KOMIIOHEHTHI, YTO
JUI  OTHENBbHOW TOPOIIMHKH MPUBOTUT K TMEPexoay aACOpOIHMOHHOTO B
amopdoronoOHbIi citoi 'A Ha MOBEPXHOCTH KpUCTAINIHIECKOTO siapa. Kepamuky
I'A nonydanu w3 MOPOIIKOB, MPOLIENIINX IPEABAPUTEIBHYIO TEPMOOOPabOTKY
(cymiky), mpeccoBaHHE M CIIEKaHWE B OIMMCAHHBIX BBIIIE YCIOBHAX. Onpenensum
M3MEHEHHS TIOPUCTOCTH U TIOTEPH MACCHI B IIPOLIECCE YCAIKU M CIIEKaHHs, a TaKKe
KOMITPECCHOHHYIO TIPOYHOCTh TOTOBOW KepamHKd. OOHapyXHIH CHIBHYIO
B3aUMOCBSI3b MEXIY COCTOSIHUEM IOBEPXHOCTHOTO CJIOSl TOPOLIMHOK U
(hYHKIMOHATIBHBIME XapaKTePUCTUKAaMH KepaMuKH. B dYacTHOCTH, moOiydeH
CYIIECTBEHHBIN NPAKTHUECKUH Ppe3ylbTaT: ONTHMANbHBIMU ()YHKIHOHATHHBIMH
XapaKTepUCTUKaMH (T.e. HamOOJBIIEH KOMIPECCHOHHON mpodHOCThIO 150 M a
npu mopuctoct 4 %) obnagaeT KepammKa, ClIeYeHHas! M3 MPECCOBOK MOPOIIKA,
BIcymreHHoro mpu 100 - 110 °C, a mpu cymiKke MOpOLIKa HIKE MM BBIIIE TOTO
TEMIIepaTypHOTO HHTEPBAJIA IPOYHOCTH KEPAMHUKH PE3KO YMEHBIIAETCS.

DocnigxeHHA copbuinHux BRNacTUBOCTEM rigpoKcunonaTuty

Bomomyk A.T'., ditiayk B.B., Yekaiina A.K.
Hayionanvnuii Ynisepcumem, Yepnisyi, Yxpa na.

Tiapoxcmnonatur- ocHoBHHM ¢docdaTr kambiito (opmynun Ca;o(PO4)s(OH), €
YHIKQJIbHUM (DYHKIIOHAJII30BaHUM MaTepiaioM, SIKUI XapaKTepU3y€eThCsl BUCOKOIO
010CYMICTHICTIO 3 KHBHM OpPTaHi3MOM. 332 CBO M XIMIYHHM CKIIAJIOM, CTPYKTYPOIO
i BrmactuBocTsMH Tigpokcmnanatutr (I'A), mpakTH4HO, BIAIIOBiZAa€ HATHBHIN
KICTKOBill TKaHWMHI JIOJWHH, IIO BIJKPHUBAE IIMPOKI IEPCIEKTHBU JUIS HOTO
BUKOPDUCTaHHA B TPaBMAaTOJIOTi, CTOMATOJIOTI Ta OpTOMeNi . 3a3HadyeHi
0COOJIMBOCTI 3yMOBIIIOIOTH TMIiABUINEHUNA HayKOBHWH iHTepec g0 ['A mpoTsrom
OCTaHHIX JecaATHpiuyb. OpmHak, copOmidHi BractuBocTi ['A  mocmiKeHHI
(bparmMeHTapHo, X049 JaHa TPoOJeMa € BAKIMBOIO SK B IUIAHI OioKepaMidHHX
IMIDTAHTAHTAHTIB, TaK 1 B TUIaHi CTBOPEHHS €HTEpOCOpOEHTIB i Hoci B. B mamiit
poOOTi BHUKIAJCHO pPE3yJAbTaTH IOCTIIKCHHS COpOIiHUX BiactuBocTed ['A
0JIep>)KaHOTO 33 PEaKIi€lo:
10Ca(NO3),+6(NH,4),HPO,+8NH;+2H,0=Ca,((PO4)s(OH),+20NH,4NO;

i mpokanenoro mpu 1000C mpoTsroM ABOX TOAMH. 3TiJHO pPE3yJbTATIB
PCHTTEHOCTPYKTYPHOTO  aHANi3y, OJEpKaHWH MPOAYKT XapaKTepH3YEThCS
napaMeTpamMH eJeMEHTapHO KoMipkm: a=9,352; ¢=6,848 A0 1 momsapHUM
crniBBimHomeHHssM Ca: P=1,67. MeromoM MOTEHIIOMETPHIHOTO THUTPYBaHHSI
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cycien3ii I'A B poszumnax cucremu HCl — NaOH, Bm3Haueno pH Touku
HYJILOBOTO 3apsly MIOBEPXHi, sSIKe BianoBigae 7,56. pu npomy, B o6macti pH
2,05-7,56 moBepxuss ['A 3apsig-keHa HETaTHBHO, IO POOUTH MOKIHBUM
BUKOpUCTaHHA ['A B sKocTi copOeHTa i0OHIB MeTamiB. MeETOIOM aTOMHO-
abCOpOIIiHO CIIEKTPOCKOII H0CTikeHa KineTrka copoui ionis Cd**, Cu’, Sr**
i Zn’" i3 BoxHuX po3unHiB Ha moBepxHi ['A. BCTaHOBICHO, IO 32 PIBHHX YMOB,
BEJIMYMHA COPOIli CHUMOATHO KOPEIIOE 3 I0HHUM PajlliycoM €JIEMEHTa i 3pOCTaE B
pamy Cu*’ < Zn*" < Cd** < Sr*.

CuvHTe3 Ta BNacTUBOCTI TPMMETUIICUNINILHOIO NOKPUTTA Ha NOBEPXHi
niporeHHoro Aiokcmuay KpemHito moaucikoBaHoro okcuaamu BaHagito
Ta TUTaHy

Hsaenxo A.I'., bopucenko M.B.
ITncmumym ximi noeepxni HAH Ykpa nu, Ku 6, YVxpa na

Meronamu [Y-cieKTpoCcKOTi , TepMOTpaBiMEeTpi Ta TEPMONPOrPaMOBAHO Mac-
cnekrpometpi (T I MC) mocnmimkeHO BIUTUB OKCHJIIB THTAHY 1 BaHAIIIO, TKUMHU
MoaM(ikoBaHA IOBEPXHS MIPOTEHHOTO KpPEMHE3eMYy, Ha IIPOIeC XeMOocopOLi
rekcamermiaucunozany (I'MJICH). [liokcun TuTaHy (iKCYeThCSl Ha TOBEPXHI
SiO, y Burmsami okpemo (a3 i He MIANAETHCS ITONAIBIINM TEPETBOPEHHSM.
Okcul BaHAmiO MpH MmiaBHIeHUX Temneparypax (400°C) nemomiMepu3yeThes 3
yTBOpEHH:M 3B’s13KiB Si-O-V.

Peakmis I'MICH 3

I, B 1H. ox. MOJU(DIKOBaHUMH  KpEeMHE3eMaMH
44 nposomunaca  in-situ 3 14-
3 16 m/z CIIEKTPAJIbHUM KOHTPOJIEM 3a

3MIHOIO ONTHYHO TYCTHHH CMYTH
2- MOTJTMHAHHS 37SOCM'1, sIKa

BIJITIOBiZ]a€ BAJICHTHUM KOJHMBAHHSIM
7 J CUIIAHOJBHHUX TPYI. Y pe3yibTaTi

0 - - . . koHTakTy 3 mapamu [(CH;);Si],NH
0 200 400 600 800 Ha HOBEPXHi 3paskiB
T.°%C xemocopOyroteest -Si(CH;3); rpynm.

’ pu uboMy B [Y-criekTpax 3HUKAIOTh

CMYTH TOTJIMHAHHA CTPYKTYPHHUX
FiIPOKCHIIB 1 3SBISIOTBCS CMYTH 3 MakcuMymoM 2965 Tta 2907 oM, mo
BimmoBinaroTh BajdeHTHMM C-H konmBanHsIM. BcraHoBiieHO, mo y Tporeci
xemocopbui '™MJICH Ha moBepxHi 3pa3ka, IO MICTUTh OKCHJ BaHalil0 (Ha
BiZIMIHY Bi/l THTAaHBMICHOTO Ta BHUXIJHOTO KpeMHE3eMYy), BiOyBa€ThCsl MPUBUBKA
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JI0 TIOBEPXHI TPUMETWJICHIIIBHUX TPyH SK 1O BUIBHUM CHJIAHOJNAM Tak 1 3
po3puBoM 3B’s3Ky Si-O-V. KoHIeHTpariss XeMocopOOBaHUX TPUMETHIICHITIIEHAX
TPyl BiINOBIAa€ KOHIIEHTPAIll CHJAHOJBHUX TPYI BHXITHOTO KpPEMHE3EMY.
MeTooM TEpMOTPaBIMETPUIHOTO aHAJI3y MiATBEP/HKEHO, MO BTPATH MACU TPH
okucienHi -Si-(CHs); rpyn Ha Ti0,-, V,0s- 1 BUXiTHUX KpeMHe3eMax OMM3bKi 3a
3HaueHHsMU. Metogom T JI MC gochimkyBammcs TPOIECH TEPMOi3y
noBepxHeBuX  -Si-(CH3); rpym.  BceraHoBieHo, 1m0 JuUis  BCiX  3pa3KiB
CIIOCTEpIraeTbesl BUALICHHS MeTaHy (Maca 16 m/z), mo CBiTYMTH NPO PO3PUB
3B’s3Ky Si-C. 3HaueHHsI €Hepri aKTWBall s IBOTO TMPOIECY 3MCHIIYETHCS Y
pany SiO,-Ti/SiO,—V/SiO,. TakuM 4YHHOM Ha TEPMIUHI IEPETBOPEHHS
XeMOCOPOOBAaHUX TPUMETHIICUTUIEHUAX TPYI CYTTEBO BIUIMBAE MPUPOAA HAHECCHO
OKCHIHO (pa3W. PUCYTHICTH OKCHUJIB METATIB CIPHUSIE TOHIKCHHIO MOYaTKOBO
TEeMITepaTypu po3puBy 3B 53Ky Si-C B yMOBax BaKyyMy 3 BUIUICHHSAM METaHy MPH
100-250 °C.

3.2 y n a

Particle and Pore Size Distribution in Spray-Dried Catalysts.
Assessing Density in Porous Materials

Spano G., Ghezzi R.,Girotti G., Venturelli B. and Rivetti F.

Istituto Guido Donegani - Polimeri Europa S.p.A.
Via G. Fauser 4 I-28100 Novara, Italy

The determination of physical and morphological properties of powdered
materials is a complex technical matter. When this challenge cope with catalysts,
those determinations acquire a paramount importance as such properties can affect
performances of the active phase, in terms of molecular diffusion, and can conflict
with feasibility of reactoristic solutions and mechanical requirements of the
catalysts itself. In this work we report a morphological study carried out on
Silicalite spray-dried catalyst, used in Beckmann rearrangement reaction. This is a
composite functionalized material made of the zeolitic active phase Silicalite and
amorphous silica binder. The interest came from the discrepancy observed in the
experimental determination of particle size distribution with two consolidated
techniques: optical dispersion and sedimentation size analysis. The lack between
the two techniques arises obviously from difficulty in estimating the true powder
density, required for the sedimentation analysis, which is further varied
(increased) during analysis by permeation of dispersing solvent in the pore system
of the catalyst. We found that the relatively large particle size distribution of the
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final material coming out from spray-dryer reflects in a significant heterogeneity
in particle density of different sieved fractions, the smaller particle showing the
higher particle density. On the other hand defining density for a porous powder is
a quite nebulous problem as, once determined the pore size distribution, one has to
assign porous volume in order to assess particle volume, providing all
contributions due, for instance, to dead volume arising from packing of the
powder are excluded. On experimental ground, taking into account different
density definitions, ranging from chemical (or absolute) to particle and bulk
density, we found many differences among the isolated sieved fractions. Absolute
density of finer powder is the lowest, in opposition to the evidence cited for
particle density, and it is likely to ascribe such a behaviour to silica binder as
Silicalite is a crystalline material. Such observation is important because let us
speculate on spray-drying process in terms of drying and polymerising rate of
silica precursor: the smaller is the drop in the oven, the faster will be its drying,
causing disorder in amorphous silica arrangement and generating blind voids
which are not desirable in catalyst particles.

Studies of the porous structure of polymeric sorbents

Gawdzik Barbara and Maciejewska Malgorzata
Faculty of Chemistry, MCS University, Lublin, Poland

Porous polymers are known with various commercial names and differ in their
chemical and porous structures. The most popular in high performance liquid
chromatography (HPLC) are macroporous copolymers of styrene crosslinked with
divinylbenzene (ST-DVB). These materials are characterized by good mechanical
stability caused by the high percentage of cross-linking. The chemical structure of
porous polymers depends on the chemical structure of the monomers used,
whereas the porous structure is mainly dependent on the copolymerization
conditions. Porous copolymers used as stationary phases in HPLC should
maintain constant volume and geometry during the changes of mobile phase
compositions because porous structure of the stationary phase has a great
influence on its chromatographic properties. Unfortunately, porous polymers
except some advantages such as resistance to pH changes and unlimited life time
have some shortcomings. The main drawback of the polystyrene phases is their
sensitivity to solvent changes connected with the presence of micropores in their
internal structure. The microporosity of the polystyrene phases is not constant, but
can change with the nature of the eluent and sample. The results from inverse
exclusion chromatography (EC) measurements indicate that even highly cross-
linked polystyrene phases have an open structure caused by the spatial structure of
the polymeric matrix. The existence of pores smaller than 20 A in the internal
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structure of the polystyrenes is due to the size of the monomeric divinylbenzene
units. These pores allow the solutes to penetrate into the whole polymeric bulk
mass. This phenomenon was especially observed when good solvents such as
tetrahydrofuran or acetonitrile are used as mobile phases. Under these conditions
polymeric net swells and all bonds forming the spatial structure lengthen. In most
cases, standard nitrogen adsorption-desorption method used for internal structure
characterization of the porous materials does not confirm the above phenomenon.
These differences are caused by various determination conditions. Nitrogen
adsorption-desorption measurements are made for the polymers in the dry state. In
this state polymers shrink and the micropores existing in their structure are not
accessible for the nitrogen molecules. In this paper we compare the results of
porous structure determinations for the porous copolymers obtained by different
techniques of heterogeneous polymerizations. In porous structure characterization
three methods are used: inverse EC, nitrogen adsorption-desorption, and small
angle X-ray scattering (SAXS). Methacrylate copolymers obtained from divinyl
monomers are subjects of determinations.

dopmupoBaHUe NOPUCTON CTPYKTYPbI U UccriegoBaHue
aACOpGLIMOHHbIX CBOUCTB noyimmMmeTannankKnncuiokcaHoB
(M= AI(lll), Cr(lll), Fe(lll), Ti(IV) u Z¢ IV))

Markosckuii A.K. !, IOpuenko I'.P. ! 3y6 10.JL. !
Yyiiko A.A. ", Peckn I'.B. % SIporer; M.

1
HUnemumym xumuu nosepxnocmu HAH Yrkpaunwl, e. Kues, Ykpauna
2 o
Hucmumym neopeanuyeckoi Xumuu, YHUGEPCUmMem 2.  emmuHeeH, epMaHusl
3 N N
Xumuueckuii paxynomem, ynugepcumem 2. Kenm, Ozatio, CLIIA

OnHUM U3 METO/OB CHHTE3a MOJIMAJIEMEHTOPTaHOCUIIOKCAHOB SIBJISIETCS] PEaKIIHs
OOMEHHOTO pa3NIOXKCHHUS MEXKIy  CHIUKOHATAMH IICIIOYHBIX METaUIOB H
raJIoreHUJaMU 3JIEMEHTOB, KOTOPHIE MPEANoaraeTcsi BHEIPUTH B CUIIOKCAHOBBIE
3BeHbs. OIHAKO 37eCh BO3HHUKACT psja TPOOIEM, CBS3aHHBIX C TEM, 4YTO
MoJlydaeMble TakKUM  00pa3oM  TeTepOCHIIOKCAHBI ob0magaroT HU3KOH
TUAPOTUTHYECKON YCTOMYMBOCTBIO. B CBSI3W € O3TUM  OKa3bIBaeTcA
3aTPYOHUTENFHBIM  BBEJCHHWE 3HAYUTEIBHBIX KOJHYECTB TIE€TEPOATOMOB B
KPEeMHUHOPTaHNYECKYI0 MATPHIly, a TaKkKe BOCIIPOM3BEACHUE €€ MOCTOSTHHOTO
XAMHYECKOTO COCTaBa. O03TOMY HaMH OBUI MPEIIOKEH HOBBIM TOAXOI K
cuaTe3y mnonuMertamutankuiacmiokcanoB ( MAC). Ero cyTe cocTosiia B TOM, 9TO
B KayecTBE ‘“‘CTPOUTEIBHBIX OJOKOB  HCIIOJB30BAIUCH AJKUICHIAHOISITHEIC
KOMIUIEKChl METAJJIOB Ha OCHOBE METHJICHJIMKOHATA KaJHs, COOTBETCTBYIOLIETO
tdopmyne Ki3[O3SiCH;], m XJIOpHIOB 3keie3a C TOCHCOYIONIMM BBEICHUEM
JKUJKOTO CTEKJIa B KayeCcTBE MCTOYHHMKA "HEOPTaHWYECKOro" KpeMHHUsS. AHaIHU3
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CIIEKTPOB »Si SIMP pacTBOPOB METHJICUJIMKOHATa Kajusl TOoKa3al, YTO B HHX
pPeBAIMPYET OXHA CTPYKTypa - 310 annon CH;SiOs”, B oT/IHuYMe OT pacTBOPOB
muraapokcuMmeruncuinkonata Hatpus — Na[(HO),OSiCH;3], mns  KOTOpBIX
XapaKTepHO CYIIECTBOBAHHE HECOJBKUX THIOB CTPYKTYPHBIX eawHHUI. OTHAKo,
10 CPaBHEHHUIO C CHUIMKOHATaMH, CollepKaniiuMu Tuapokcorpynmsl, v K;03SiCH;
MPaKTUYECKH OTCYTCTBYET TEHACHIMS pOCTAa CHJIOKCAHOBBIX IIeTeH, M, Kak
CJICJICTBHE, CKIIOHHOCTh K Telico0pa3oBaHMI0. B CBA3M C 3TUM BBCICHUEC B
PCaKIMOHHYI0 CHCTEMY JXHIKOTO CTCKJIa B KadecTBE CTPYKTYpoOoOpa3oBaTels
uMeer ocoboe 3HaueHWe. CoCTaB PEaKIMOHHONW CMECH TOTOBWIICS — TaKHM
0o0pa3oM, YTOOBI TpamMM-aTOMHBIE OTHOIICHS KPEMHHS, COACPIKaIIero
METHJIBHYIO TPYIIY, K KPEMHHIO, HE COICpIKAIIEMy TaKOBOW, cocTaBisuio 1:1.

PY MCHBIIEM COJCPKAaHHU "HEOPraHUYEeCKOTO" KpEeMHHsS TelicoOpa3oBaHUEC HE
npoucxoamio. CymMmMapHOE aTOMHOE OTHOIIEHHE KPEMHHUS K METAJLTy COCTaBIISIIO
4:1 B ciyqae Al, Cr F¢ III) u 8:1 B cimywae Ti m Zr(IV). CuHTe3 npoBogwics B
BogHOH cpeae mpu pH, paBHoM 10-12, Tak xak Ha mpumepe xene3a(lll) ObuT0
MOKa3aHO, YTO NpH 3HaueHHsX pH Hmke 7 yaenpHas NMOBEPXHOCTH 0Opas3IoB
ymenpmmaercs. OTMBIBKa THApOTENEl Belach ABOSKO: WIH /O OTCYTCTBHUS
XJIOPUA-MOHOB B TIPOMBIBHBIX BOJAX, WM IO OTCYTCTBUS B HUX KATHOHOB HATPHS.
VYuuTeiBas, 4TO B psjie CAy9YacB HAOIIOAIOCH MTHOBEHHOE 00pa30BaHUE TelleH,
UCIIONE30BAIOCh  OXJIAXKACHUE PEarupyroIIUX pPAacTBOPOB, a TaKKe WX
paszbasnenue. Cnemyer OTMETHTh, 4TO Meronuku cuHTesa MAC Ha OocHOBe
ATIOMUAHUS HW TUTaHA WMEIH CBOM OCOOCHHOCTH. AHANIHW3 pPE3yJbTaTOB
aneMeHTHOTO aHamm3a MAC mokasai, 9TO HU B OJHOM clTydac HE MPOUCXOIUIO
yBenWueHue oTHomeHuss Si:M B mporecce cumHTE3a. B 3TOM  cocToWT
MPEUMYIIECTBO TPEAIOKEHHON METOAWKHA [0 CpPaBHEHHIO C aHAJOTHYHBIMH,
MPOBOIMMEIME B BOTHOH cpene myTeM TeieodpasoBanus. OQHAKO, OTMETHM, YTO
B cinydae  AIMC mnpeuMymecTBEHHO OTMBIBACTCS KPEMHHHOpraHUYecKas
COCTaBIIIONIAs, BO3MOXKHO, 3a CYET OOJBIIET0 CPOJCTBA AIIOMUHHUS K
HEOPTraHMYECKNM CHIIMKATHBIM CTPYKTypaMm IO CpaBHEHHIO, HAIIPUMEP, C XPOM H
xkenezocomepxkammmu  MAC, Ui KOTOpPBIX  XapakTepHo (HOpMUpOBaHUE
Kceporeje ¢ OOJIBIIMM KOJMYECTBOM KPEMHHHOPTaHUYECKOH KOMITOHCHTEHI.
CTpyKTypHO-aICOPOLIMOHHBIC  XapaKTCPUCTHKH, PACCUUTAHHBIC W3 H30TCPM
ajcopOIMU H-TEKCaHa, MOKa3bIBalOT, uTo, Hampumep, AIMC um CrMC
00Maar0T OMM3KUMH 3HAYCHUSMH I1aPaMETPOB MOPUCTOM CTPYKTYPHI, HECMOTPS
Ha Pa3U4YUsl B XUMHUYCCKOM COCTaBe. MBI mojlaraeM, 4to B 3TOM clydae JH0o
(bparMeHThI, 00pasyronIue CTPYKTYpy Kceporeinel, OJu3Ke 1Mo pa3mepy, JIM0o ux
pa3nuune KOMIICHCHPYeTCsl ICHCTBHEM KaNIUUIAPHBIX CHJI CXKATHsA B IpoIiecce
(¢opMupoBaHHsS ~ CTPYKTYpHl Ha  CTaAWM CymKH. B cioygae  xe
nonudeppoMeTHICHIIOKCaHa BO3MOXKHO YBEJIMUYEHHE JKECTKOCTH KapKaca 3a CueT
OompIIero KomudecTBa THAPOGOOHBIX YUAaCTKOB B CTPYKTYpe reist. BMmecte ¢ Tem
HE MCKIIIOYCHO, YTO CTPYKTYpPOOOpa3yIoIIie MepPBUYHBIC YaCTHIIBI MMEIOT TaKXKe
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Oonmpmme pasmepbl, yemM B ciaydae AIMC m CrMC. Takum obpasowm,
Npeyio’keHa  MpocTas B TNPENapaTHBHOM  IUTaHE  METOOMKA  CHHTE3a
MOJIMMETAJTIOPTaHOCHIIOKCAHOB, TO3BOJISIONMIAS TOIY9aTh COPOSHTHI C Pa3BHTOH
MOPUCTOW CTPYKTYpOH W OTHOCHTEIHHO BBICOKMM CONECpKAHHEM MeTajula B
CUJIOKCAHOBOM MaTpHIIE.

10.J1.3. 6maronapur ¢ponx DAAD (I'epmannst) 3a MoJiepKKy 3TOH pabOTHI.

BnusHue nopucrtoum cTpykTypbl TiO, Ha €ro akTMUBHOCTb B peaKkLu1aAX
c¢hoTOoKaTaNUTMYECKOro BbiAeneHusi Bogopoaa u3 BOAHO-CNMPTOBbIX
pacTBOpOB, OKMCNEHUSA NapoB aLeToHa U 3TaHona

Sukus B.U., KoBanenko A.C., I'panuak B.M., Unpun B.I"., Kyumuit C.A1.

Hnemumym uzuueckou xumuu um. JI. B.  ucapocesckoeo HAH Yxpaunwt,
Yrpauna, 03039, Kues-39, npocn. Hayku, 31

QDyHKINOHAIBHOCTE OKCHUAHBIX (DOTOKATAIN3aTOPOB PENOKC-TIPOIIECCOB, B TOM
YlUclIe Ha OCHOBE IHOKCHAA THTaHA, CBA3aHA C HX IOJYNPOBOJHUKOBBIMU
CBOMCTBaMH, a MMEHHO IIPOTEKAIOIIMMHU IIPOIECCAMU TEpPEeHOca U Pas3AelcHUs
TEeHEPUPOBAHHBIX IOJ JEHCTBHEM CBETa 3JIEKTPOH-IBIPOYHBIX map. BeposTHo,
HanOosiee ONTUMAJBHBIMU JUIS OCYLIECTBIICHHS NEPEHOCA 3apsA0B MOTYT OBITh
HEMOPUCTBIE ~ MaTepuajbl, KOTOpPblE  XapaKTepU3YHOTCA  YIOPAJOYEHHOU
KPHUCTAJUTMYECKOH CTPYKTYPOH C MHMHHMAIBHBIM KOJHYECTBOM e eKToB.
OnnHako, st 3G QEKTUBHOTO NpPOTeKaHUs (POTOKATANIUTHYECKUX IIPOIECCOB B
ra3oBoi (¢ase, B YACTHOCTH TIPOLECCOB MHUHEPATHM3ALUHM OPTaHMYECKUX
3arpsA3HUTENCH BO3AyXa, MOXET HMETh MNpPEHMYIIECTBA IOPUCTast CTPYKTypa
MOYIIPOBOJHUKOBOTO (hOTOKATAIN3aTOpa, KOTOpas IMO3BOJIsIA OBl NPOBOIWUTH
HpenBapUTEIbHOE asicopOIIOHHOE KOHLICHTPHUPOBAHHUE OpTraHUYECKUX
COCIMHEHUH Ha €ro TMOBEPXHOCTH. 3amadyeid JMaHHOW paboThl  SBISETCS
UCCIEJIOBAaHNE BIHMAHUS TOPHUCTOM CTPYKTYpbl IHOKCHIA THTaHAa HAa €ro
(hOTOKATATMTUYECKYI0 ~aKTHBHOCTb. B KadecTBE HCXOJHOTO  MaTepuana
UCIoNb30BaM  peHtreHoamopdublii  TiO,,  HONyYEeHHBIH  THUIPOJIH30M
TeTpaOyTOKCHIa THTAaHa B W3O0NPONAHOJNE, KOTOPBI IOCIE TPOMBIBKH H
BBICYIIMBAHMS XapPAKTEPU3UPOBANCS BETHUMHAMH Sppr = 250 M°/r u Vg = 0,2
eM/r. dotokaranuTHYeCKas AKTHUBHOCTh TaKOro o00pa3la B peakmusix
(hOTOXMMHUYECKOTO BBIICIICHHST MOJIEKYJSIPHOTO BOJOPOJIA M3 BOIHO-CIIMPTOBBIX
pacTBOpOB, a TaK)ke OKHCIICHHUS alleTOHA M 3TaHOJIa B ra30BOi (haze okasamach
OUYCHb HHU3KOH, 4YTO MOXET OBITh CJIEACTBHEM HAIUYUsI B €ro COCTaBe
HE3HAYUTEIIPHOTO  KOJMMYeCTBA  (POTOAKTMBHOM  aHATa3HOH  MOIU(HKAIIH.
Metomamn  peHTreHo(a3oBOr0 aHamu3a M aAcOpOIMM H3YYEHO BIMSHHE
TEeMIIEpaTypbl ¥ BPEMEHU NPOKATUBAHUS HA CTPYKTYPHO-COPOIIMOHHBIE CBOWCTBA
HCXOAHOTO TopucToro oopasma TiO,. oka3aHo, YTO yBEJIMUEHHUE TEMIIEPATYPhI
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npokanuBanus B uHTepBane or 100 1o 500 °C mpHBOZMT K CyIIECTBEHHOMY
TIOBEIIICHHIO coziepkaHmst aHaTasa (1o 90 Bec.% mo gaHHBIM PDA) U mOHIKEHHUTO
Sger 1 Vg 1o 50 M>/T 0,14 e/t COOTBETCBEHHO, YTO B 3HAYUTEIHLHOM CTEIEHU
CKa3bIBaeTCs HAa  W3MEHEHHMM WX  (POTOKATATUTHYECKOW  aKTHBHOCTH.
POIOIDKUTENFHOCTh TMPOKAJMBAHMS HE MEHSIET XapakKTepa TeMIlepaTypHOH
3aBHCHMOCTH PACCMOTPEHHBIX CTPYKTYPHO-COPOIIMOHHBIX IMapaMeTpoB 0OpasIioB.
YCTaHOBIIEHO, YTO CKOPOCTh (POTOKATAITUTHYECKOTO BBIICIECHHUS MOJEKYISPHOTO
BOJIOPOJIa M3 BOJHO-CITUPTOBBIX PACTBOPOB B 3HAYUTEILHOU CTEIICHH 3aBHCUT OT
TEeMIepaTyphl MPOKaTUBaHUsA wHccienoBanHoro TiO,, mpuyeM xapakTtep 3TOH
3aBUCHMOCTH CYLIECTBEHHO HW3MCEHSETCS NMPH OOIYYCHHH DPEaKIMOHHOH CMECH
CBETOM pAa3HOH HHTECHCHBHOCTH. M3 CpaBHEHUS NOIYYCHHBIX PE3YIBTaTOB CO
CTPYKTYPHO-COPOIIMOHHBIMU XapaKTCPUCTHKAMU OOPAa3IOB CICAYCT BBIBOI, YTO
0COOEHHOCTH MPOTEKAHUSA JAHHOTO (POTOXMMUYECKOTO IpoIlecca B 3HAYUTEIHHON
Mepe OTIPECTISIOTCSA CTPYKTYPHO-COPOIIMOHHBIMH XapaKTepUCTHKAMU
WCCIIeTIOBAaHHOTO  (pOoTOKATAIHM3aTOpPa. 3aBHCHMOCTh CKOPOCTH Ta30(a3HOTO
(hOTOKATATUTHIECKOTO OKUCIICHUS aleToHa W JTaHoJa OT TeMIIePaTyphl
MIPOKAJMBaHUsT 00pa3loB XapaKTepu3yeTcs ee Bo3pacTaHHueM B auamazone 100 —
200° C, HammumeM MakcuMyMa Ui oOpastos, mpokaneHHsix mpu 200° C (s
KOTOPBIX Ha0IONAETCs HAMOObIIAs TOPUCTOCTh: Vs = 0,28 cM’/T) U CHIKaeTCs
IpY AajdbHENIIEeM yBeIUUeHUH TeMmepaTtypsl (Puc).
ComnocTaBneHre (HOTOKATATUTUICCKONH AKTHBHOCTH M CTPYKTYPHO-COOIMOHHBIX
XapaKTEPUCTHK WCCICIOBAHHBIX OO0pa3lOB  CBUICTEIBCTBYET O TOM, YTO
ompenensoee 3HadeHue a8 3(H(HEeKTUBHOrO Ta30(a3oBoro (HOTOOKHCIICHUS,
KpoMe COOCTBEHHOH (hOTOKATATUTUIESCKOH aKTHBHOCTH, IMEET TaKXKe MOPUCTOCTD
(oTokaTanmm3aTopa, B YaCTHOCTH BEIMYMHA YAEIHHOTO 0OOBeMa MOpP.  ONyYCHHEIC
pe3ynbpTaThl MMOKA3BIBAIOT, YTO I OoJiee IIEJICHAINIPaBICHHOW pa3padOTKH |
MPOTHO3UPOBAHUSA d(PPEKTUBHOCTH OKCHUAHBIX (POTOKATAIM3ATOPOB Tra30(hazHOTO
OKHCIICHUS OPraHWYeCKHX COCTUHEHWH (MOTCHIMANBHBIX  3arps3HUTEICH
BO3/TyXa) TpeOyeTCs ydeT 0COOEHHOCTEH MX MOPUCTON CTPYKTYPHI.

V-10°, V-107%,
MOJIB/JT'MHH MOJTB/TI"MHH
1,19 1,0
1,01 0,9
0,9 0,81
0,81 07]
0,7
0,61
0,67
0.5] 0,57
0,41

0,4
0,3] / N—e——3

(In
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Puc. 3aBUCHMOCTD CKOPOCTH (POTOXUMHYECKOTO OKHCIICHHS IAPOB alleToHa
(I) m aranona (IT) ot TemmepaTypsl U BpeMeHH ITpoKanuBaHus mopuctoro Ti0O,.

BnusHne TepMoBaKyyMHOM 06paboTKM Ha COpOLIMOHHbIE CBOUCTBA
NOPUCTbLIX CTEKON C Pa3fUYHbIM pasMepoM nop

®dwmcrees O.B., Boponnos b.C., Cadpponos .H.
640669, Poccus, Kypean, ya. oeoas, 25, filisteev@infocentr.ru

OpUCTBIC CTEKJa SBISIOTCS KPEMHE3CMHBIMH COPOCHTAMH C  XOPOIIO
PEeryIupyeMoi CTpyKTypOl Op M HAXOAAT MPUMEHEHHE B XpoMaTorpaduu, U As
MMMOOWIN3AIMHA OMOJIOTHYECKH M KaTAIUTHYECKH aKTHBHBIX BEUIECTB aKTUBHBIX
BemecTB. B oTmenpHyo Tpymmy (HOPHCTBIE CTEKJIa—MOJICKYJISIPHBIE CHTa
( CMC)) BBIIENAIOT TOPHCTHIE CTEKA, pa3Mep IOp KOTOPHIX COM3ZMEPHUM C
pasMepoM COpOMPYEMBIX MOJIEKYJ. DTH CTeKiIa 00JadaroT OOJbIIeH XUMUUECKOH
U TEPMHUYECKOH WHEPTHOCTHIO IO CPAaBHEHHIO C IIMPOKO PACIPOCTPAHCHHBIMH
MOJICKYJSIPHBIMHA CHTaMH — I[EOJIUTaMH. [IpyruM BaXHBIM MPEUMYIICCTBOM
MOPHUCTBIX CTCKOJ-MOJICKYISIPHBIX CHUT SBJISCTCS BO3MOXKHOCTh IUIABHOTO W
TOHKOTO peryiupoBaHus pa3mepa mop. Cdepa HCIOTb30BaHUS TOPUCTHIX CTEKOI
B HACTOSINEC BpPEMs OTPAHUYMBACTCS HEAOCTATKOM 3HAHMHA O MEXaHU3Max
copOIMU Ha WX TOBEPXHOCTSIX, OCOOCHHOCTSAX OOpa30BaHMsI W pPa3pyIICHUS
THIIPATHO-THIPOKCHIFHOTO TMOKPOBa, TEMIIEPATYPHBIX HHTEPBajIaxX AecOpOLUU
BOJBl W JECTPYKIMH THAPOKCHIBHOTO TIOKpoBa. Hammume pa3BUTOH
HaHOTIOPHUCTOH CTPYKTYphl y CMC 3HAaUHMTENBbHO YCIOXKHIET UX MCCIIEIOBAHNE,
M, KaK II0Ka3bIBa€T ONBIT, TPeOyeT KOMIUIEKCHOTO TIOAXO0Za, C COYETaHHEM
Pa3NIUYHBIX METOJOB HCCJIEIOBAHWH, IO3BOJIIONINX aJCKBAaTHO OIHCHIBATh
MPOIIECCHI, TPOXOMSIIAE Ha TMOBEPXHOCTH JTHX MaTepuanoB. B mokmane
NPUBEICHBI PE3yJIbTAThI HCCICAOBAHHS 3aBHCUMOCTH YACIBHOTO COJACPIKAHUS
BOABI (O, MOJIL/KT) B TIOPUCTBIX CTEKJAX C Pa3IMIHBIM paanycoM mop (r,) u
Terior wux cMmauuBaHus (Q.,, JXK/T) BOmOW, METaHOIIOM, J3TaHOJOM U
M30MIPOMIAHOJIOM ~ OT  TEMIIEpaTypsl TepMoBaKyyMHo#  oOpabotkm  (Ty,).
3aBHCHUMOCTh COJICpKAHUS BOJIBI oT TeMIepaTyphl OTpeaeIsLTN
TepMOTpaBUMETpUYECKH Ha nepuBaTorpade Q-1500, a TEIIOTH CMAaYMBAHUS IO
pa3paboTaHHON HaMU METOJUKE Ha KAJIOPUMETPE C aHH30TPOIHBIM JaTYHKOM
TEIUIOBOTO TIOTOKAa. B pe3ynbraTe WCCICAOBaHHS OBUIM YCTAHOBICHO, YTO B
pe3ynbTaTe TEPMOBaKyyMHOH 00paboTkn TTOPUCTHIX CTEKOJ bi (6]
XapaKTepUCTHYECKON TemmepaTypsl 1| HPOMCXOAWT ymajueHWe (GHU3WUecKH u
KOOPAWHAIIMOHHO CBSA3aHHOW BOABL. B pe3ynmpTare yBeIWYMBAIOTCS TEIUIOTHI
CMauMBaHUA CIIMPTaMU W BOJAOI M aJcopOUHMs MapoB STHX BEMIECTB BCIEICTBHUE
cnenn(UIeckoro  B3aUMOJCHCTBHS WX  MOJIEKYI C  OCBOOOIUBIIUMHUCS
aJICOPOIIMOHHBIMHY TICHTpaMu. [IJi1 MOPUCTHIX CTEeKoN 3HaueHue T OoibIie uem y
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KBaplia ¥ BO3pacTaeT ¢ yMeHblIeHHeM 3 dekTUBHOro pazmepa mnop. B nnrepsane
or T; mo T, NpOUCXOANUT NETHIPOKCUINPOBAHUE TOBEPXHOCTHBIX CHIAHOIBHBIX
TPy, YTO MPHUBOAUT K THUAPO(POOHU3aAMH MOBEPXHOCTH M COOTBETCTBYIOLIEMY
CHMKEHUIO COPOIIMOHHON aKTHBHOCTH MO OTHOILICHHUIO K YKa3aHHBIM BELIECTBAM.

pu Temmepatypax >T, (yMeHbIIAIOMEeWcs C yMEHBIICHHWEM pa3Mepa Iop)
NPOUCXOJUT 3aKpPBITHE TMOpP W  CYHIECTBEHHOE YMEHbBIICHHE aKTHBHOW
MOBEPXHOCTH HCCICTYEMBIX MOPHUCTBIX CTEKON. Ha OCHOBaHWHU YCTaHOBJICHHBIX
3aKOHOMEPHOCTEH IO BIHSHUIO TCPMOBAKYyMHOH OOpaOOTKHM Ha WU3MCHECHHUE
cocTaBa THAPATHO-THIPOKCHIIBHOTO TOKPOBA M COPOIMOHHO-CTPYKTYPHBIX
XapaKTEPUCTHK TOPHCTBIX CTEKOJN pa3pabOTaHbl METOIHMKH pa3[elicHHs cMmeceit
JTaHOJI-BOJIA, TAHOJI-AIICTOH.

Porosity Characterization of surface bonded Antimony on Silica —
Zirconia mixed oxide

Zaitseva Galina * Gushikem Yoshitaka ® and Strelko Vladimir

“National medical university, Kyiv, Ukraine
b Instituto de Qu mica, Universidade Estadual de Campinas, Campinas, SP,Brasil
Institute of Sorption and Endoecology Problems, Kyiv, Ukraine

Surface bonded antimony (V) oxide on silica-zirconia mixed oxide (Si,Zr,Sb) has
been prepared in two steps. At first a series of silica-zirconia mixed oxides (Si,Zr)
were obtained by sol-gel method where the zirconium content was varied from 8
to 15 wt%. Next, they were modified in similar conditions by SbCls aqueous
solution. Specific surface area (S,) of materials obtained was calculated by the
BET method and the external surface area (S¢y) - by the t-plot. Cumulative surface
area of pore (S,) was obtained from MP-method data. Micropore volume (V)
was estimated by the MP, t-plot and Horvath-Kawasoe (H-K) methods. The
average micropore size (radius R, or diameter D,,,) and the pore size distribution
were evaluated by the H-K and MP methods. Typical Langmuir type I isotherm
adsorption are observed, which indicates the creation of a large amount of
ultramicropores. The adsorption amounts of N, on all examined samples increased
little as the relative pressure increased in the range above p/py>0.05, suggesting
that external surface areas of samples was small. The shape of the nitrogen
isotherms of Si,Zr and Si,Zr,Sb samples obtained at low pressure indicates the
presence one group of micropores. The specific surface areas, between 649 and
276 m’. g'l, and average pores diameter, between 0.64 and 0.78 nm were obtained.
The internal surface areas of Si,Zr,Sb mixed oxides are increased compared to
initial Si,Zr oxides and come to 460-300 mz.g'l. Sger and Syp were decreased with
increasing of Zr contents in silica-zirconium mixed oxides. Value of micropore
volumes (V) estimated by the MP, t-plot and H-K methods are in the good
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agreement and the change in V,,, showed a similar trend with surface area. The
pore size distribution indicated that the contribution of ultramicropores to the
micropore volume of the material obtained are significant.

334 X an

CnektpanbHe pocnigxeHHAa komnnekciB Pd(ll) Ta Cu(ll) Ha noBepXxHi
KpeMHe3eMiB, MoaucikoBaHMX reTepoLmuKniYHUMM aMmiHaMum

Bbapabam P. M., Koctenko JI. C.
Ku ecoxuii nayionanvnuil ynisepcumem imeni Tapaca Llleguenka

Kpemueszemn, wmomu¢ikoBaHi aHaTITAYHAMH peareéHTaMH, MaroTh BHUCOKI
KOMIUICKCOYTBOPIOIOYi ~ BIIACTHBOCTi, TOMY 3HaXOAATh BHKOPHCTaHHA B
aHATI THIHIH Ximi . Jlost KOPEKTHOTO BUKOPHCTaHHS MIPOIIECiB
KOMILUICKCOYTBOPCHHST Ha MOBEPXHI HEOOXIJTHO 3HATU CKJIAJ, & 4acoM i OyIOBYy
KOMIUTEKCiB. MeToto poboTn Oyio KOMIUIEKCHE BHUKOpHCTaHHS MeroxiB [Y Tta
CJIEKTPOHHO ~cIieKTpockomi Juisi BuBYeHHS komiuiekciB Pd(II) Ta Cu(Ill) na
MOBEPXHI KpeMHe3eMiB, MOIU(IKOBAHUX TETCPOLMKIIYHMUMU aMiHamu. [lns
MiABUIICHHS 1HQOPMATHUBHOCTI Ta BHBYCHHA TEPMOXIMIYHO  TIOBCHiHKH
3aKpilJIeHNX KOMIUTEKCiB Oyiu BuBUeHi [U-criekTpu 3pas3kiB IpH X BaKyyMyBaHHI
B iHTepBani temneparyp 30-250°C. Hamu Oymo gociimkeno komruiekcu Pd(Il) Ta
Cu(IT) 3 koBaJleHTHO iIMOOITI30BaHUMH AaHANITHYHWUMH peareHTaMu 2- Ta 8-
METHIIXiHOJIIHOM, 3aKpIMJICHIMH Ha TIOBEpXHi aMmiHompomninaepocuny (2-MXA A
ta &-MXA A). Kommnekcu sugismu 3 IM®A, CH3CN, CH30H Ta anerony. B
1Y criextpi 8-MXA A mpu 1502 em™’ (2-MXA A mpu 1507cm™") sHaxomurscs
By3bka cmyra, mo Bignosimae vC=H+vC=C konHMBaHHSIM B TETEPOIUKIITYHOMY
KiTbIMi. J{JIs 3aKpITUIEHUX KOMIDIEKCIB CIIOCTEPIraeThCsl  3MimIeHHS 10 1516 om’!
Ta po3meruteHHs. s 2-MXA A cmyra BaJIeHTHUX KOJIMBaHb aMiHOTpymH (3292
cM') TIpH KOMIUIEKCOYTBOPEHHI TeX 3MIllyeThCS Ta PO3MICITOeThes (3356 Ta
3447 cm™). Le Bkasye Ha OGieHTaTHE 3BA3yBAHHS METANIB JTiraHIAMH 32 PaXyHOK
aTOMIB a30Ty aMiHOTPYIH Ta XiHosliHOBoro siipa. Kommuiekcu ckmany ML2: B
CJIB 3akpimrennx komruiekciB manazmiro (II) BigcyTHi cMyrd TOTJIIMHAHHA Y
BUIUMIill 9aCTHHI CIIEKTpa, IO BKa3ye Ha YTBOpPEHHS Ha MmoBepxHi 8-MXA A
TIOCKO KBaJpaTHUX KOMIUIEKCiB ckinany [PAMXA A),]. s koMImiekciB Mimi 3
2-MXA A xapaktep cmyr CJIB Bka3ye Ha MPUCYTHICTh MMPUHANMI JBOX 130MepiB
ML,. pu HaUIMIIKY 3aKPIiIJICHUX JITAaHAIB CIIOCTEPIracThCs CMyTa MOTIMHAHHSI
npu 18000 cm™', sika Biporimime 3a Bce € cmyroro d-d mepexoxy 3aKkpilIeHOTo
IUIOCKOKBapaTHOro kommuiekcy. B CJ/IB xomruiekciB miai 3 8-MXA A npu
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CM/Cp < 1/2, crocTepiraeTbcsi JHmIe OgHA MMHMpOKa cMmyra mpu 12600 cm™,
TOJIOKCHHST SIKO HE 3MIHIOETBCS TPH 3MiHI KOHIICHTpaIlii meTtany. B mpomy
BUIAJKy YTBOPIOIOTHCS ~ TETpaeApWIHO BUKpUBIeHI Kommuiekenm [Cu(8-
MXA A),].

Kommnexcn ckmamy ML ®opmanpHo chiBBimHOmeHHI0 M:L=1:1 MOXyTh
BIJIMOBiAaTH JBI MOXIIUBI CTPYKTypH. B cmekTpax KoMIUIeKCiB Mimi 3i
crniBBigHomeHHIM Cu:MXA A=l:1, crnocrepiraloTbCs IBI CMYI'H HOTJIMHAHHS
pu 25000 em’ ta 12000 cm”'. B CJIB xommiekciB ckiaany Cul, (L - 2- 1 8-
MXA A) Ttex npucytHs cmyra npu 12000 cm-1 (11800 cm-1 ms 2-MXA  A),
II0 BKa3ye Ha YTBOpPEHHsS KoMIuiekcHOro kaTioHa [Cu(MXA A),]. Cmyry mpu
9000 cvm™' moxkma BimmecTH 10 d-d Tepexoly TETpaeaPMUYHOrO KOMILIEKCHOTO
amiona CuCl,, B Toif uac sk cmyra mpu 25000 cm™' BiZHOCHTBCS 1O CMyTH
neperocy 3apsgy CuCl. Omxke, mime 3 2- i 8-MXA A (M/L=1:1) yrtBOpioe
koMmiuiekcu cknany [Cul,;][CuCly]. Jlnsg koMmImwiekciB mMananmito, BUIUICHHX 3
JIM®A, nopsiz 3i emyroto mpu 30000 cm™ (PAN,), NpPHCYTHE MOTTHHAHHS MPH
21200 cm', xapakrepre mist xpomodopa PACly, sike MPOSBISETHCA B CIEKTPI y
BUTJIAMI Tuledya. 3akpiluieHi KoopAuHamiiHi crionyky mananiro(Il), Bumineni 3
JAM®A mipu Cm/C =1 marots ckiag [PAMMXA A),] [PACl].

EnexkTpoxemintomiHecueHUis aiazoToBaHoro 3-amiHo-bTanrigpasvay

KoBanpuyk €. ., Pemernsk O.B., Kopanumun S.C., ®epenn B.M
Jlveiecvkutl nayionanvHull yHigepcumem imeni leana @panka, m. Jlveis, Yxpa na

He muBnsuuch Ha BeNWYe3HY KiJIbKICTh pOOIT TPUCBIYCHUX BUBYCHHIO
enekTpoxeMimrominectieHTHoro  ciueHns  (EXJI)  5-amino-2,3-murigpo-1,4-
¢ranazungiony (JIIOMIHONY), HE iCHY€ €IMHO 3arajbHONPHHHATO JYMKH MO0
MeXaHi3My HOro BHHHKHCHHS Ta TPHUPOIHM €MiTepa BHIIpOMiHIOBaHHA. OmHAK
YiTKO BCTAHOBJICHO, 1[0 BU3HAYAJIHHUM y BUHHUKHCHI JIFOMIHCCIICHIII € HasBHICTh
Yy CTPYKTYpl JIOMIHOJY TiIpa3suIHOTO KUTBISA, OCKUTBKH HOTO METHIIIOBAHHS Y
PI3HUX TO3WIIAX TPU3BOAUTH O TOBHOTO 3HUKHCHHS JFOMiHecueHIi . Hamu
BCTaHOBJICHO, 0 iHTeHCUBHICTH EXJI moMinony y Bogaux OopaTtHuX OydepHUxX
PO3UMHAX 3AJEKUTH HE JIHIIE BiJ BETHYWHHU €JICKTPOJHOTO MOTeHIiamy Ta pH
pO3UMHYy, aje W Big NPUPOIU 3aMicHHKAa y OeH3eHOBOMY sapi. 30Kpema
IHTEHCUBHICTh BWIIPOMIHIOBAHHS IHa30TOBO TOXigHO Jominony (JJAJI) nHa
MOPSAIOK HIDKYA TOPIBHSIHO 3 BHUXIMHOIO CIIONYKOK. |HTEHCHBHICTH CBIUCHHS
3aJICKHO BiJI MOTCHIIIANTY €JIEKTPOAa Ma€ TBA MAKCUMYMH, a caMe: MEPIIHiA — Mpu
0,4-0,6 B ta npyruii — npu ¢=1,2 B, sKki cniBmagaoTh 3 MaKCUMaMy CTpyMy Ha
IUKITIYHUX BOJbTaMIIEporpamMax. epuimi mMakcumyMm ctpymy (mpu 0,4-0,6 B)
MOke OyTH BiTHECEHUH 10 OKUCHEHHS aMiHO-TPYIH apOMaTUIHHUX aMiHiB, TOJI K
IHIITMIA — 10 OKUCHEHHS TiJpa3uIHOTO KUIBIS JIFOMiHONY TIPOIYKTaMH OKHUCHEHHS
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Mmozekyn Bogu. Mano intencusna EXJI JIAJI npu ¢=0,4-0,6 B mpasnonoznioHo
MOB’s13aHa 3 OKMCHCHHSIM HEIPOpearoBaHoro (i Yac Jia30TyBaHHS) JIFOMiHOIY
M0 MICITF0 aMiHOTPYITH 3 YTBOPEHHSAM KaTiOH-paJuKadbHOTO iHTepMenmiaTy. Came
nmojajbilla PEeKOoMOIHAIlis KaTiOH-paJuKalliB 1 € JDKepelnoM eMici  CBITIIOBUX
MIOTOKIB

(0]

H H H H
N—N N—N
NH (0] (0] (6] 0
2 | ——— + hy
NH o+
NH;-NH;
: o}

[ ] NH2

OCKUTbKY KiJIBKICTh HEMPOpEearoBaHOTO JIIOMIHONY HE3HadHa, TO IHTEHCHUBHICTH
EXJI, mo moB’s3aHa 3 HOTO OKHUCHEHHSM, TaKOX € HHU3bKOK. CBIYCHHSA NpH
BHIIMX TIOTEHI[iaJlax 3yMOBJICHE B3a€EMOMIEI0 PAIUKAIBLHOTO IHTEpPMEIiaTy
estekTpoxiMigHoro okucHeHHs JIAJI 3a N—N 3B’43KOM Ta MOJICKYJIIPHUM KHCHEM
3 VTBOPEHHSIM C-TIIPOKCOMCPOKCHIY, IO € KIOYOBHM KOMIIOHCHTOM Y
BUHHKHEH] CBideHHs. Moro momanbmimii pO3KIaa TIPU3BOJNUTH JO BUBIIHLHEHHS
MOJICKYJI a30Ty 1 yTBOpPEeHHS AiazodranaTy y 30yIKEHOMY CTaHi. pOMeHeBa
Jie3aKTUBallis 30yKeHOro Aia3odranary € IPUIMHOIO CBIYSHHS:

0 0]

* 0
N -N OH
| — 2» Oﬁ - T+ hv
N (0] (0]
OOH

N,BF, O N,BF, O N,BF, O

Karogna mossipu3aliisi TUIaTHHU, OJHAK B ampoTOHHUX po3unmHax JIAJI, Ttakox
CYNPOBOJIKYETBCS €IIEKTPOXEMUTIOMIHECIICHIII€I0, 3YMOBJICHOI0 PEKOMOIHAIIIEI0
BUTLHUX PaIUKalliB — MPOMyKTiB BigHOBIeHHS JIAJI 1o Micio miazorpymu. OTxke
enextporniz AJI € mxepenom EXJI sk mpu aHOAHIN momsipu3ani IIATHHOBOTO
€JICKTPOJIa B PE3YJIbTaTI OKMCHEHHSI TiAPa3HIHOTO KiJbLs, TaK i IPU KaTOTHOMY
BiJTHOBJICHHI TI0 MICIIFO J1a30TPYIIH.
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IR experimental and theoretical study of structure and interactions of
supramolecular co-ordination polymers

Nikitina E. , '"Razumov V., * Brichkin S. *

! Institute of Applied Mechanics, Russian Academy of Sciences, Moscow Russia,
? Institute of Problems of Chemical Physics, Chernogolovka,
Russian Academy of Sciences, Russia

The rapidly growing area of supramolecular functionalized materials and the
construction of polymeric arrays is of a great current interest. Co-ordination
polymers based on the interaction of metal cations with organic ligands gave a rise
to a wide variety of one-, two- and tree-dimensional structures. Understanding the
relationship between the microscopical structure of the molecular building blocks
and that of the supramolecular entity formed via self-assembly of those blocks is
the key to controlled design of this new kind of supramolecular materials.

In the presented study the problem has been examined within IR study including
both the experimental and theoretical (quantum-chemical) approaches.
Microscopical models were constructed to clarify experimentally obtained
regularities in IR spectra of Ag(I)- bipyridyl ethylene (BPE) co-ordination
polymers, so that a computational vibration spectroscopy gave a basis for
interpretation and assignment experimentally obtained results. This complex study
revealed some peculiarities in the structure and interactions in the system of BPE
polymeric compounds of Ag(I). It was obtained that the structure of such
supramolecular materials is governed by superposition of the discrete non-
covalent intermolecular contacts. A common structural motif of linear chains of
alternating Ag ions and linking BPE ligands was confirmed for one-dimensional
structures. A number of different kinds of interatomic interactions including
aromatic m...m stacking, Ag'...Ag’, and Ag'...aromatic interactions has been
considered for two-dimensional band-like structure of BPE compounds of Ag(I).
A compromise between various interactions of different types was revealed in IR
spectra study. A special study of the binding energy in the row of co-ordination
oligomers has been also performed to confirm IR spectra results. The results of the
presented study illustrated how combination of supramolecular interactions of
one-dimensional chain-like co-ordination polymers can affect the structure of the
supramolecular entity.
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The technique of native structure defense at dealumination of nay
zeolite with edta, studed over ft-mir spectra

Zhdanov S.P. ', Titova T.1. 2, Kochetkova E.L 2, Lapshin A.E. ! Shubaeva M.A.!

! Institute of Chemistry of Silicates, Russian Academy of Sciences, St.-Petersburg
? Institute of Physical Chtmistry, Russian Academy of Sciences, Moscow

The prime consumption of thermosteaming and/or chemical dealumination (DA)
of high-silica zeolites (with Si/Al>2), subordinated to the conventional technology
methods applies to general DA algorithm( degradation/ synthesis), within which a
boundary native process stabilizes structure of DA product, reinforcing its
resistance to thermo-, hydro- and/or acid-decayed treatments. The unsolved
question DA stabilization dynamics does not obstruct their application in
material/functional synthesis of intensifed structure properties due to disposition
of the process at first the evolution scheme:
degradation/synthesis—structure—properties. System solution of the direct
synthesis task is secured by power technology algorithm: input—"black
box"—output, where the above native mechanism works as "black box" of
transformation of the primary structure properties in their intensified analog. In
result of use of the technology scheme "quality" of native system evolution
solution natively inverts in "that" of framework building of DA product,
determining so native "quality" of its properties. The above blank, concealed
within DA mechanism, which is defensed in turn over power evolution solution is
converting into evident hidrance at following stage of DA consumption: in
converse system tasks of synthesis of DA products with bespoken functional
properties. Inversion here of prime priority of direct task (material/ functional into
functional/material one) as a power contra evolution diversion within direct task
defrauds the technology scheme from its ex-evolution content as well as "ex-
quality" of its evolition direct solution. The diversion within converse task is
averted formally by parallel connection of direct and indirect technology chain in
common cyclic scheme of the functional/material solution: degradation/synthesis
= structure = properties, where the exacted solution evolves through a series of its
functional/ material intermediates (so called functioning materials). The latter are
straped gradually by screw synhesis/selection operation to bespoken function of
DA outputs (in their limited material form). The "quality" weakness of the
complicated formalized solution is self- revealing over structure-functional
instability of the intermediates during their exploitation, manifested in form of
"lassitude" and/or "aging " of their output properties up to critical outbreak self-
destruction. As alternative of the artifical mode of applied DA evolution advances
gradually direct nature-scientific methodology of synthesis/cultivation of native
material/ functional properties of DA products. This mode is based on studying
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native techniques of structure stabilization of the above zeolites in various DA
methods. In the present work the DA mechanism with EDTA of NaY zeolite was
studied by FT-MIR spectra, supported by X-ray patterns, element chemical
analysis, as well as adsorbtion isotherms of water at 298K. As initial sample was
taken a synthesized sample of NaY with Si/Al=2.56. Its dealuminated forms with
Si/Al<S5 were produced by treatment with EDTA water solutions (at 298 and 373
K) and calcined then in vacuum (up to 1273 K). IR technique was used by mode
of IR light of transmission and directed diffusion scattering (DDS) over fields of
framework vibrations as well as adsorbed water. The revealed new bands at 900-
950, 1090, and 1200 cm’ were identified as vibrations of DA

[= Si-O(H, Na, " Si =]-type neoogenic defects, which arised due to
destruction of framework bonds [= Si-O(Na)-T = ], wehere T=Si, Al as well as
reconstruction of the above terminal groups up to forming of the strained siloxane
bonds and transforming of the latter in normal ones. It was observed, what with
DA size increase, the adsorbed water absorbance in transmission spectra decreases
and stayes constant in TDS. The fact was interpreted as disposition of DA defects
in surface shells of microcrystalls. The finding shows up a special extracrystalline
type of structure defense in contrast to intracrystalline one at thermosteaming DA.
The main and specific features of the DA were recognized over their influence on
hardening and hydrophobity structure. Model was advanced, according to which
chelation of [Na', AlO4]-nodes be EDTA molecules goes at the solution crystal
boundary with forming so called "hydroxyl nests" (nuclei of secondary pores).
Their mild dehydratation (at 373-473 K) removes from zeolite framework a part of
oxygen atoms, forming the secondary pores and strains of [= Si-O™ -'Si =]-type,
annealed then in vacuum. The bonding silica cover acts as chemical protector of
zeolite microcrystals.

FeHepaUMOHHbIE U CNEeKTpanbHO-NIOMUHECLIEHTHbIE CBOMCTBA
cucTeM (Monu)meTakpunar — coflb MeTasnsia — KCaHTeHOBbIU
KpacuTenb.

Baiitynesuu E.A., Epemuna H.C., Kombutosa T.H., Mokpoycos I'.M., CamcoHoBa
JI.T., CBetnnunslii B.A.

Tomcxuii cocyoapcmeenuwiil ynugepcumem, Tomck, Poccus

JlroMHHECTIUPYIONIUE TPO3PAYHBIC OKPAIICHHBIC MOJIMMEPHl MEPCHCKTHBHEI IS
NPUMEHEHHs] B KA4eCTBE JIa3€PHO-aKTUBHBIX CPEJ,, MATEpUaNiOB IS 3alHCH U
00paboTkn wHPOpPMAIWH, JIIOMHUHECIIEHTHBIX COJIHEYHBIX KOHIIEHTPATOPOB H JIp.
OnHako, WCIOJb3yeMble B HACTOSIIEE BpEeMs MaTepualibl HMEIOT  Psif
HEJIOCTATKOB, KOTOPBIE OTPAHUYMBAIOT UX IPUMEHEHHE B JIA3€PHOM, IEKTPOHHON
U CBETOBOW TEXHHKE. B 4acTHOCTH, OCTalOTCS HE JOCTATOYHO H3YYeHHBIMH
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BONIPOCHI O BIHMSHUH  CPEABI Ha CMEKTPaJbHO-IIOMHHECIEHTHBIE H
TeHEepallMOHHbIE CBOWCTBA MOMOOHBIX ToMUMepoB. Llenpio HacTosmieit padoThI
SBUJIOCH ~ BBIIBICHHE B3aUMOCBSI3H MEXKAY COCTaBOM  IOJIMMEPU3YEMBIX
KOMITO3MIIMH Ha OCHOBE METHIIMETAaKpHIIaTa, KpacUTelNs U CoJl s-, d- u f-mMertamia
M CHEKTPaMH IOTJIOMICHUS, JIIOMUHECIEHIMN W TEHEPAIMM, a TaKXKe BIMSHHC
OpUPOABl M KOIWYECTBA HMOHOB METaJUla Ha PAacTBOPHMOCTb KpacHTENs U
(hOTOCTOMKOCTD TONy4aeMbIX KOMIO3WIMi. Hamm unccinenoBaHbl JKHAKHE |
TBEpAbIE PacTBOPHI KCAHTEHOBBIX KpacuTenel (pomamuHa 6)K m pomamuna C) B
METHIMETAKPHUIATE ¥ CMECH METHIIMETAKPHIIIATa C METAKPUWIIOBOU KHUCIOTOH (9:1).
CuHTe3 TONMMMEpPOB HPOBOMMIM ITyTeM OJOYHOH paluKalbHOH MOJMMEpU3auu
0e3 nmoctyma Bo3gyxa Imoj Bo3xeicTBHeM Y®d-m3nmydeHus, B NPHCYTCTBHU
KapOOoHMIICOIepKaIIero (oTOMHMIMATOpa. JIIOMHHECIEHTHBIE CBOICTBA CHCTEM
U3yJaly IpU JIa3€pPHOM, TaMIIOBOM U CBETOANOJHOM BO30YKACHHH Ha KOMILIEKCE
KCBY-23 u cnektpodayopomerpe Hitachi 850. ['eHepanmoHHbIe XapaKTEPUCTUKH
KUIKAX W TBEPABIX pAcTBOPOB KpacuTened MOOU(DUIMPOBAHHBIX U HE
MOJIU(UIMPOBAHHBIX COJSIMH M3y4alH IIPU J1a3epHOM Bo30yxiaeHuu. Jlasepras
HaKa4yKa OCYIIECTBIAIACH M3JIy4EeHHEM BTOPOI rapMOHHKH HEOAWMOBOTO J1a3epa
(A=532 um) u sxcuriekcHbIM XeCl nazepom (A=308 HM) B monepevIHOM BapraHTe
BO30YXK/ICHHSI TIPH HCIOJIB30BAaHUM KIOBETHI JIMHOW 10 MM (B citydae »KHIKUX
COCTABOB) M IOJIMPOBAHHBIX IIOCKONIAPAIIIENIBHBIX TBEPIBIX 00pasuoB (1041545
MM). DJIEKTPOHHBIE CIIEKTPBI peructpuposaiu Ha crekrpodoromerpe SPECORD
M40. Beenenue kpacuTens B MOJIUMEPU3YEMBIH, ONTHUECKU Mpo3padHelid ot 300
HM COCTaB IPHUBOJUT K IOSBJICHHIO B BHAMMOH OOJacTH CIHEKTpa I0JI0C
MOTJIOIIEHNs, COOTBETCTBYIOIINX IOJIOCAM TOTJIOLICHUs Kpacurens. Kpacurenn
KCaHTe® BOro psima ciaGo pactBopumel B MMA (me Gomee 107 wmoms/).

OBBICUTH 0OO0Jice YeM Ha TMOPSAAOK PACTBOPUMOCTb KPACHTENs yJaloCh IyTeM
JI0OaBIICHUS K PACTBOPY METAKPHIIOBOW KUCIOTHI M/WIIA JJOOABOK COJIEH METAJIIIOB.
HccnenoBaHo BIMSHHE NMPHUPOABI M COJCPKAHHMS MOHOB METAUIOB Ha (PU3MKO-
XMMHUYECKHE (PacTBOPUMOCTb, CKOPOCTh MOJMMEpPU3AIHNU) U CHEKTPaJIbHbIC
CBOMCTBA MOJMMEPHU3YEMBIX CHUCTEM. MoOIU(HUIMPOBAHHE COJSIMH PacTBOPOB
kpacureneit B MMA u MMA ¢ MeTakpUIOBOH KUCIIOTOH MPUBOAUT K YCUIICHHIO
U U3MEHEHMI0 MX I[BETa M POCTY JIIOMUHECHEHIUH. B 3JIE€KTpOHHBIX CHEKTpax
HOSABISIOTCS  JOMOJIHUTENbHBIE  TOJOCHl  MOIJIOIIEHHS, a B  CHEKTpax
¢yopecueHIMn HaOoaeTcs YBEJINYEHUE HUHTEHCUBHOCTHU 0JI0C
JIOMUHECHCHIINY M HE3HAYMTENLHOE CMeIleHHe oOyactu moriomenus. Crabas
JIOMUHECHECHIUS IIOJUMEPHBIX PpAacTBOPOB, COZIEPKAIIMX TOJIBKO POJAMUH,
00ycIJIOBIIEHA TPHCYTCTBHEM B PAacTBOPE HE MPOJUCCOLUHMPOBABIINX MOJEKYI
KpacuTensd. YCTaHOBICHO, YTO BBEJCHHE B CHUCTEMY YacCTHI[, IOBBIIIAFOLINX
MOJIAPHOCTh PACTBOPHUTENS, TaKUX KaK COJMM (MOHBI) METAJIOB, CIIOCOOCTBYET
MOBBIIICHHIO WHTEHCUBHOCTH JFOMHHECLICHIINH. HccnenoBansl
(hoTocTabmbHOCTD (KBaHTOBBIA BBIXOJ (hoTopacmama), K JI renepanuu, pecypc
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paboThI aKTUBHEIX CPel, a TAK)KE BIMSIHUC IPUPOABI MOTUPHINPYIOMHX T00aBOK
(noHa MeTayuia) Ha OTH XapaKTePUCTHKH. BhIsSBIEHO, 4TO 1M00aBKM comeit
METAJJIOB TOBBIIAIOT (OTOCTAOMIBLHOCTh Kpacutens B 1,5-2 pasza, mpu 3TOM
TYIICHUST JIIOMHHECUIEHIIMU HE HaONIomaeTcs. YBenudeHue (GoToCTabMIHLHOCTH
yCWJIMBAeTCA B pAny s-, d-, f-meramn. Uccnenosan pecypc paboThl aKTUBHBIX CPe/T
JKUJIKUX ¥ TBEPABIX KOMIO3HUINH (YUCIIO JIA3EPHBIX UMITYIHCOB, BRIACPKIBAEMBIX
oOpa3liaMu 10 pas3pyLIeHus]), OTHOCHUTEIBHO CHCTEM, COJCPXKAIIUX TOJBKO
KpacHUTellb. pU MO0OABICHUN UOHOB METAJUIOB OH YBEIUYUBACTCS B 3aBUCUMOCTH
OT TpupoAsl HWOHA. Hampumep, BBEICHHE COJICH TEPEXOMHBIX 3JICMEHTOB
MOBBIIIAET pecypc padoTHI MpUMEpHO B 1,5 pasa, a npu nobasieHun coneit P30 —
B 2-3 pa3a. pOBEICHHBIC WCCIICIAOBAHHS CBHUICTECIBCTBYIOT O MEPCICKTUBHOCTH
MOJTU(DHUIIMPOBAHUS TTOJIMMEPHBIX KOMITO3UIIMKA C KCAHTCHOBBIMH KpPaCUTEISIMU
COJISIMH METAJUIOB.  OJYYCHHBIE MaTepHaJIbl MOXKHO FHCIIONB30BATh B KadeCTBE
JIa3epHOAKTUBHBIX CPEl, a TAKXKe JJISI N3TOTOBJIICHHS 3aIUTHBIX OTpakaTese s
CBETOIMO/IOB M JCKOPATUBHBIX U3/ICITHH.

Distinguishing the Silanol Groups in Silica Based Materials by
Vibrational Spectroscopy.

A Quantum Chemical Study.

Savransky L.I, Zaitsev V.N.

T. Shevchenko university of Kyiv, Chemistry Dpt,
Volodymyrska 64, Kyiv, 01601 Ukraine.

Adsorptive properties and different chemical reactions of functionalization of
silica based materials depend first of all on type and concentration of silanol
groups. FTIR is often used method for identification and distinguishing of
silanols. But there are many uncertainties in assigning of experimental spectral
vibrational bands (IR and Raman) to definite silanols vibrations. For example,
prof. J. Chen and colleagues distinguished absorption maxima for 4 types of
silanols (Angew.Chem.Int.Ed.Engl. 1995, 34, No. 23/24, 2694):

O-H ?—H- - -(|)—H (l)—H-- -?—H---?—H- --(|)—H
éi Si Si Si Si Si Si
1 3 2 4
3740 cm’ 3620-3640 3690-3700 3600-3450

1 — isolated silanols; 2 (3) — O (H) atom forms a hydrogen bond with a H
(O) atom of adjacent silanol; 4 — both, O and H atoms form hydrogen bonds with
H and O atoms of adjacent silanol.
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In this work vibrational spectra of model clusters Q° (Si(OH),); Q' ((OH);Si-O-

Si(OH)3); Q’Lin [(OH);Si-O-1,Si(OH),; Q°Cycl [-O-Si(OH),-]5; Q* [(OH);Si-O-

1:Si(OH); Q* [(OH);Si-0-1,Si; Q"H,0; Q°-2H,0; dimer Q°-Q° and some others

have been calculated. Ab initio hybrid HFR/DFT method with 6-31G(d) basis set

and B3LYP exchange-correlation functional was used for force field calculation.
Some calculated IR spectra are shown below.

0.4 QIR 5 0% o 210 "HO R

o 3 03 Q' R :82 Q'H,

02 g 02 2 04

0.1 § 01 ‘ ‘ 202

0.0, £ 00! | =0 L

30/'44 3745 , 3620 3640 3740 3760 400 3500 3740 }
Wave number, cm’ Wave number, cm” Wave number, cm

Spectral band of O-H valence vibration of several absolutely identical free silanol
groups due to coupling split into some bands. In the case of Si(OH), there are four
bands in diapason 3744-3747cm’, in the more complicate case Q' six identical
silanols give two bands in diapason 3620-3650 cm’ and four bands in diapason
3730-3760 cm’. Addition of water molecule to Si(OH), and hydrogen bonds
formation changes O-H bands position more radically. Low frequency bands
appear at 3389 and 3555 cm’'. Analysis of forms of vibrations of this cluster
shows that all O-H (silanol and water) vibrations give contribution in each band.
Calculations carried out in this work show: 1) silanols of type 1, 2, 3 (see above
citation) cannot be identified with frequencies given by prof. J. Chen and
colleagues. Such frequencies can be observed for isolated silanols as is shown on
figure above. 2) Hydrogen bonds formation causes appearance of bands with
frequencies less than 3500 cm™. 3) Presence of single band in diapason 3740-3750
cm’ indicate not only the presence of isolated silanols in material, but gives
evidence of big enough distances between such groups due to lack of coupling.

167

\
3750



3.4 ,

129Xe NMR of adsorbed xenon and IH NMR imaging: new methods to
study the diffusion of gaseous hydrocarbons in microporous solid
based catalysts

Fraissard J, Bonardet J.L and Springuel-Huet M. A

Laboratoire SIEN- Chimie des Smfaces. Universite Pierre et Marie Curie. Paris.
France

'Xe NMR of adsorbed xenon used as a probe is a powerful tool to study the
physicochemical properties of microporous solids (zeolites). The highly
polarisable Xe atom is very sensitive to its environment, to the free internal
volume of pores and to the interactions with other chemical species, in particular
to the nature and concentration of a coadsorbed species. This technique can be
used to detect variations in the concentration of a coadsorbed species during an
adsorption or desorption process. It is then possible to determine intracrystallite
diffusion coefficients by simulation of the 129Xe NMR spectra us mg the
concentration profiles, in both the bed and the crystallites, obtained when the
diffusion equations are resolved analytically. 1H NMR Imaging can be used to
visualize the progression of molecules diffusing in the zeolite bed and also to
determine their intracrystallite coefficients in the simplest cases. However, for the
competitive adsorption of several gases, determination of the diffusion coefficients
is not enough. We must know the relative distribution of these species in the
catalytic bed, especially when the contact time between adsorbant and adsorbat is
short. 1H NMR Imaging gives the time dependence of such a distribution of the
coadsorbed gases.

3actocyBaHHA meTtoay AMP #Al, #si BUcoko pO3AiNnbHO 34aTHOCTI
AnAa gocnigxeHHA isnKo-xXiMmiYHMX BNacTMBOCTEM AUCNEPCHUX
CUHTETUYHMX LeoniTiB

ammenko €.0.
Ku ecoruil nayionanenutl ynisepcumem mexnonozi ma ousauny, Yxpa na

®Di3uK0-XiMiYHI BIACTHBOCTI MOBEPXHI CHHTCTUYHUX ICONITIB, IO YTBOPIOIOTHCS
IpU BUPOOHMITBI KaTayli3aTOpiB 1 COpOEHTIB Ha OCHOBI NPHPOAHUX IICOJIITIB,
3HAYHOIO MIpOI0 MOXYTh 3MIHIOBATHCS B TPOILIECI X MEXAHOXIMIUHO aKTHBAIll SIK
3a paxyHOK CTPYKTYPHHX II€peTBOpEHb, TaK 1 BHACIIJIOK MPOBEACHHS
MEXaHOXIMIYHHAX PEaKIliii Ha MOBEPXHI 332 YJacTIO OpPraHiYHWUX pEeYoBHH. TomMy
BHUKJINKA€ Oe3MepedHuil iHTepec MOCTIHKEHHS MEXaHOXIMIYHUX 3MiH CTPYKTYpPH
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IIEOJTITIB 3 BUKOPUCTAHHIM MeToxy SIMP BHCOKO pO3AiIEHO 3MaTHOCTI HA sSApax
YTAl'i #Si y tBepaiit hasi, sxuii 103BONSE OXEPIKATH JOXATKOBY iHMDOPMAILLIO TIPO
cran Al ta Si y cunikatax. V crmekrpi SIMP *’Al cunrermanoro meonity NaX
CIIOCTEPITAEThCSA TUTBKM OJHA JiHIA 3 XIMIYHEM 3CYBOM 56 M.J. BiITHOCHO
Al(H,0)*", 3HaUCHHS IKOTO XapaKTepHi ISl i0HIB AIOMIHIIO, IO 3HAXOIATHCS B
TeTpacapuuHiii KoopamHami 3a OkcuremoM. Y cmextpi 2’Si crocrepiraeTses
PO3ILICTUIEHHS CUTHAITY, [0 BKAa3y€ Ha HAsBHICTb Y CTPYKTYpl LEONITY CHITILIEBO-
OKCHUTEHOBUX TETpaelpiB 3 PI3HUM CKJIAJOM JAPYro KOOpAMHALINHO cdepH.
OpmepkaHi pe3ynbTaTd TOPIBHSHO 3 pe3yNbTaTaMH JOCHIIKESHHS MPOIICCIB
JICKaTiOHYBaHHS [COMITIB. Y I[bOMY BHUIAJIKY, ICPEBAXKHO, TAKOXK PYHHYIOTBCS Si
(OAl)-yrpynyBaHHs, IIO MICTATh IJBHIICHI KUIBKOCTI 10HIB AJIIOMIHIO,
BHACIIIOK 4Or0 Mae Miclle BUXiJ i3 kKapkacy yacTuHH ioHiB A" i yTBOpeHHs B
MOPOKHUHAX CTPYKTYPH OKTaeJPUYHMX KOMIUIEKCIB. [pPyHTYIOUMCh Ha JaHHX
JiTepatypH, y AociimkeHoMy 3pa3ky NaX npucytai SiO4-TeTpaenpu, mo MiCTATh
4 [Q* (4AD)], 3 [Q* (3AD], 2 [Q* (2AD] i 1 [Q* (1Al)] ion Amrominito B apyriit
KoopauHamiHii chepi (miHi 3 XiMigHUM 3cyBoM —85, -89, -94 i -99 wm.n.
BiZIMOBiAHO). B onepkaHoMy cIieKTpi, OHAK, He BIaiocs 3adikcyBaTH JIiHit0, M0
obymoBiena terpaeapamu Q! (Al). Ile, meBHo, MOB‘s3aHO 3 MaJioko
IHTEHCHUBHICTIO  Ta  BHJAQJCHHSAM  JpiOHOAMCIEpCHUX  (pakuii  npu
npoOomiaroToBni. TakuM YHWHOM, HAWOUTBINI 3MIHM TIPU MEXaHIYHIA [i
CIIOCTEPITalOThCS B CIEMEHTAaX CTPYKTYpH IICONITIB 3 MIiIBUIICHUM BMICTOM
AJIOMiHIIO. pUHMAaOYM 10 yBar" iHILIIOIYY POJIb ATIOMIHIHYMiICHMX aKTHBHUX
[CHTPIB y MOJIMEPU3aIiiTHUX MpoIliecax, 0 MAKTh MICIIC Ha MOBEPXHI CHITIKATIB,
ypaxyBaHHs I[bOTO SBUINA HEOOXiTHE MPH PO3TIISAII MEXaHI3My MEXaHOXIMiYHUX
peaxiiiif KapkacHUX aJTIOMOCHIIIKATIB 3 OPTaHITHUMH PEYOBHHAMM.

Cnektpbl MNP MoneKkynsapHbIX NapaMarHeTUKOB CO CrabbIiM
aHTuceppomMarHeTU3aMom

Mynsrun B.®., Jlapun I''M., Capraur E.A., Mensuukosa E.JI., I'yces A H.

Taspuueckuil nayuonanvuvlll yHugepcumem um. B.U. Bepnaockoeo,
2. Cumgbepononw, Yxpauna

CuHTe3WpoBaHa W HCCJCNOBaHA CEpPHsl MOHOMEPHBIX OWSICPHBIX KOMIUICKCOB
venu(Il) ¢ ammnaurunpasoHamu [(-IUKETOHOB (aleTWI- W OCH30MIIALICTOH,
TpUPTOP- U TekcaTopaneTUIaneToH), 2-0KCHOCH3IbACTHUIOB (CaATUITMIIOBBIA 1
2-0OpOMCaMIMIOBBIA  anmpaeruy, 2,4-THOKCHOCH3aNbASTHA, 2-OKCH-1-HadTwI-
KapOampaerun), a Takxke 2-okcuamneropenonos (5-H, 5-Cl, 5-CH3) (n = 1-8):
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CoctaB W CTpOCHHE KOOPAWHAIIMOHHBIX COCAWHCHUH  YCTAHOBICHBI C
NPUBJICYCHHEM METOAOB DJIIEMCHTHOTO W TepMHUUYecKoro anammza, WK-
CHEeKTpocKony#, D P u mpsAMOro peHTTeHOCTPYKTYpHOTO aHamm3a. B cmekTpax
O P pacTBOpOB KOMIUIEKCOB Ha OCHOBE AIMIIWUTHIPA30HOB AlETHIAIICTOHA H
MaJOHOBOM, SIHTAPHOW, TJIyTapoOBOH, aIUIMHHOBON KHCIOT 3a(UKCHUpOBAH
M30TPOIHBIA CUTHANI U3 CEMH JIMHUH CBEPXTOHKOM CTPYKTYpHI ¢ KoHcTaHTo CTC
nopsimka 45-10% em” m g = 2,095. Cnektp MHTEpIPETHPOBAH KaK pPe3ylbTaT
B3aMMOJICHCTBHS HECHApEeHHOTO 3JEKTPOHA C JABYMS SKBHUBAJICHTHBIMH SIApaMHU
memu (I = 3/2) BcaemcTBue AeNOKaNM3allMM CIIMHOBOW IIOTHOCTH dYepe3
MOJMMETHIICHOBYIO IIETIOYKY ¢ n = 1-4.  0Ka3aHO, YTO YCIOBHEM, IOCTATOYHBIM
U1 HaOJrogeHnsT OOMEHHOTO B3aMMOJCHCTBHS JaHHOTO THIMA, ABseTcs |-2J| >>
0,02 cm™'. Bonee Tounble pacuetsl gafot Bemmauny —2J ~ 1-3 ev’'. VBenuuenne n
JI0 5-8 IPUBOAMT K TOJIABJICHUIO OOMEHHBIX B3aUMOJCHCTBUIA U B criekTpe O P
KOMIUICKCOB Ha OCHOBE IUMCIUHOBOW, CYOCpHHOBOHM, a3clalHOBOW W
ceOaIMHOBOM KHCIOTHI HAOMIOAAETCS OOBIYHBIN JJIsI MOHOMEPHBIX KOMILICKCOB
curaan u3 gerbipex Jmanit CTC ¢ ag, = 8510 eM™'. K ananormanomy pesysbrary
MPUBOJIUT 3aMCHA JABYX METHIILHBIX PAJUKAJIOB HA TPUPTOPMETHUIHLHBIC TPYIIIIHI, a
TaKXKe  WCIOJNB30BAHWEC B  KAayeCTBE  JWKAPOOHWIBHOTO  COCIMHEHUS
OocHzomnaneroHa. OpHako, B CHOeKkTpax O P KOMIUICKCOB Ha OCHOBE
TpudroparnermnaneTonra ¢ n = 1-4 mposBuAtOTCS cladble  OOMEHHBIE
B3aMMOJICHCTBUS, TpHUBOAAIKMe K HaOmoaeHmto cemu juamid CTC ot aByx
SKBUBAJICHTHBIX siiep menu. B criektpax 3 P pactBopoB komruiekcoB meau(Il) ¢
Ouc(camuIIAICH )TUAPa30HAMHU JIMKapOOHOBBIX KHCIIOT, a TaKxKe
BHYTPUKOMIUIEKCHBIX COCIMHEHUH alMIIUTHIPA30HOB 2-OKCHAleTO(EeHOHa MpH
n = 1-4 sabmronaercs m3oTponHeIi curaan u3 cemu nuaNt CTC (g = 2,105-2,112
1 a = 33-40-10" cm™), 06ycioBICHHEIH B3amMoneiicTBHEM HecmapeHHOro 3d-
9JIEKTpOHA C [JBYMsI DKBHUBAJICHTHBIMH SApaMH KaTHOHOB MeEAW 3a CYeT
JENOKAM3AIA  CIIMHOBOH IUIOTHOCTH depe3 G-CBS3W  ITOJUMETHICHOBON
ETIOYKH.

170



YBenuueHne n 0 5-8 MPUBOIUT K MOJABICHUI0O OOMEHHBIX B3aMMOJCHCTBHIA U B
ciextpax D P mabmronaercs curnan u3 yersipex muuuit CTC ¢ ac, ~ 80-107 em™.
Beeaenne B OCH30JbHOE KOJBIO CATHIFIMACHTHAPA3OHOB 3aMECTHTENCH
Pa3sIUYHON TPHUPONBI CHIDKAET TPAHUILy PaCIpOCTPAHEHUS CIAObIX OOMEHHBIX
B3aMMOJICHCTBHUI Uepe3 MOJUMETHIICHOBYIO IIETIOUKY 10 TpeX 3BeHbeB. OOMEHHbBIE
B3aMMOJICHCTBUS B KOMIUIEKCaX Ha OCHOBE 2-OKCHAIeTO(eHOHAa WHBapHAHTHBI
OTHOCHUTEIILHO TIPUPOJABI 3aMEeCTHTeNiell B OCH30JIbHOM KoJiblle. WHTepecHbIe
W3MEHEHHUsT HaOJIOJAIOTCS B CHEKTpax D P pacTBOpPOB KOMIUIEKCOB BTOPOTO
Tumna 3amopoxeHHbIX npu 77 K. CnexTpbl UMEIOT BUA, TUIIUNYHBINA U1 CUCTEM C
aKCHaJIbHOW CUMMETpUEH, HO XapaKTep CBEPXTOHKOTO B3aMMOJIEHCTBUS, KOTOPOE
OOBIYHO TPOSBIIACTCS B TCPICHIUKYISPHOW OpPUCHTALUH, MEHSICTCS IMpH
YBEJIMUYEHUU [UIMHBI MOJMMETHUICHOBOM 1enoyku. Tak, B CIEKTpax COEAUHEHMH,
MOJIYYEHHBIX Ha OCHOBE MAJIOHOBOM W SIHTApHOUM KHUCIOTHI, B MEPIEHIUKYISIPHOI
OpPHEHTAITMH TPOSBISIETCS CBEPXTOHKAS CTPYKTYpa M3 CEMU JIMHUH C TIOJIOBHHHOM
KOHCTaHTOH. pH YBEJIWYEHUHW J0 N = 3 W 4 CUTHAJT HapauieIbHOW OpHEHTAITUH
MPOSIBIISIETCSL YK€ B Buae Iioxo paspemieHHodt CTC w3 deThlpex IWHUH C
OOBIYHBIM 111 MOHOMEPHBIX KOMIUIEKCOB 3HaYE€HHUEM KOHCTaHTBI CBEPXTOHKOTO
B3anMoJeicTBU. JlanpHeliee yBeTUdeHne JIMHBI TOJIMMETHIICHOBOTO MOCTHKA
HE TIPUBOJWUT K M3MEHeHHWIo xapakrtepa mnomiomenus, a CTC B mapauienbHOM
OpHUCHTAIIMH TPOSIBIISICTCS 0OJee YETKO. DTO YKa3bIBaeT Ha TO, YTO cJalbIe
OOMEHHBIC B3aWMOJICHCTBHS MEXKAY KaTHOHAMH MEIH Yepe3 MOJMMETHICHOBYIO
[EMOYKY HaONIOMAIOTCI W B 3aMOPOKCHHBIX PAacTBOpaX, HO PAacCTOSHHUE, Ha
KOTOpPOE OHHU PaCHpPOCTPAHSAIOTCS, 3HAYUTEIILHO MEHBIIIE.

AMP-30oHAM AnAa pocnigkeHHA 6yA0BU KOMMIIEKCHUX CMONYK,
iMMOGinizoBaHMX Ha NOBEPXHIO TBEPAUX Tl

ammenko €.0.
Ku scoxuii nayionanvhutl ynisepcumem mexuonozi ma ousauny, Ku 6, Yxkpa na

OOMexeHicTh 0aratboX (i3MYHMX METOMIB, NPHIATHUX JUISL JTOCIIIKCHHS
iMMOOLTI30BaHUX HA MOBEPXHI TBEPAMX TLI JIraHAIB Ta KOMIUIEKCIB HA X OCHOBI,
BUCYBa€ y HepwMid psn iMmynscHy SIMP-crieKTpocKoIilo BHCOKO pO3IUIBHO
3matHocTi. Ile mepm 3a Bce TBeprmodasHi MeTOAWKHU: OOEpTaHHS 3pa3ka IIif
MariqyHuM KyTOM Ta KpocmoJisipu3alli . BaxxiauBy iHpopmariito nmpo ckman i 0ynoBy
CTIOJIYK Ha TOBEPXHI (YHKITIOHATI30BAaHUX MaTepialiB MOXHA OJEpKaTH IPH
BuBUeHHI SIMP-CHekTpiB pO34YHMHIB, M0 KOHTAaKTYIOTh 3 BHCOKOJHMCIICPCHUMH
TiJJaMH B TIPOIIECI CHHTE3Y MMOBEPXHEBUX CIIONYK, Ta 30HIyBaHHI IMMOO1JTI30BaHUX
KOMILICKCIB 3a JOMOMOro (i3MyHO ajcopOOBaHUX MOJNIEKYNI. B ocraHHBOMY
BUMAJIKY JJISI CHOCTEPEKEHHS CIICKTPIB BUCOKO PO3JUIBHO 31aTHOCTI HEOOXIIHO,
100 MOJIEKYJIH-30HIU MIBHIKO OOMIHIOBAIUCS 3 KOOPAMHOBAHMMHU MOJICKYJIaMH

171



abo Opamu y4acTh y OOMiHI MarHiTHUMHU siapamu. JlaHy poOOTy TpPHCBSIYESHO
3aCTOCYBaHHIO METOJIWK TIONMISAEPHO  CIEKTPOCKONI  TpPH  JOCITIDKEHHI
KOMIUIEKCHHX CIIOJYK Ha TIOBepXHI BHCOKOJMCIEpPCHHUX Hoci B. HaeneHo
pe3yNbTaTH BUBYEHHS aepOCHIIiB, MOAW(IKOBAaHUX HITPOTEH-, OKCHUTEH- Ta
(dhochop-BMiCHUMHU JiTaHIaMU Ta KOOPAWHAIIHHUX CIOJYK Ha X ITOBEPXHI 3
JiaMarHiTHUMH Ta mapaMarsiTHuMH Kationamu (Zn”', Cd*, Co*', Ni*"). Sk zonau
3aCTOCOBYBaJM MOJICKYJTH PO3YMHHHKIB: BOJA, alleTOH, OCH30J a00 MOJICKYIIH
PO3YMHHUX JITaHIIB — CTUICHAIaMiH, MIPUIUH, TEKCAMETAIoN TOoMmo. BussieHo,
IO YMOBHU CIIOCTEPEIKCHHS CIIEKTPIB BUCOKO PO3JALIBHO 3MaTHOCTI, MapaMeTpH
SKHX XapaKTePU3YIOTh KUIBKICHUH 1 SKICHUH CKJIaJ] MOBEPXHCBUX MOIICKYI,
HaCTYIIHI:

1. HasBHicTp ¢i3ndHO ancopOOBaHMX MOJIEKYJ 3AaTHHX IIBHAKO, y YacOBid
mkam SIMP, oOmiHIOBaTHUCS MAarHiTHUMH SApaMd 3 JOCTIDKYBaHUMH
XeMOCOPOOBAHUMH YIPYIyBaHHSIMH.

2. Konmnenrpartisi iziocopboBaHUX MOJIEKYJI MOBHHHA 3HAYHO TEPEBUIYBATH
BMICT XeMOCOPOOBAHHUX MOJIEKYIL.

Ha mincraBi amamizy manux SIMP BcTaHoBIeHO CKJIal KOMIUJIEKCIB Ta
00rOBOPIOETHCS MOXKJIWBAa X Oymoma. JIJis AHMCIIEPCHUX HOCI B, MO MICTATh
JTaOUIBbHI TIPOTOHM, 3a JONMOMOTrol0 (i3M4HO ancopOOBaHO BOIM, SK 30HIY,
MOKa3aHO 3B‘S30K 3CYBY Ta KHCIOTHO-OCHOBHUX BJIACTUBOCTEH IMMOOLTI30BaHUX

yIpyIyBaHb.

35 W

Komnnekcoob6pa3syrwme Xummieckm MmoancpuunpoBaHHbie
KPeMHe3€eMbl: MOXHO NI NPOrHo3MpoBaTb X CBOUCTBA?

3aiinesB.H.

Kuescxuti nayuonanvuwiii ynusepcumem umenu Tapaca Illesuenxo, Kues,
Ykpauna

C yxoIoM B MPOMIUIOE SKCTPAKIUH, e MecTo 3aHsia ancopOuus. Ho kpome
pa3nuuus B arperaTHOM COCTOSHHHM MEXIy PpacTBOPHUTEISIMH W copOeHTaMu
CyIIecTBYeT Ipyroe, MeHee (yHIaMEHTalbHOE, HO Ooyiee CYIIECTBEHHOE
pazmuume. OpraHudeckWe  pPacTBOPHTENH, KOTOPBIE  HCIIONB30BANINCH B
SKCTPaKLIUH, MPEACTABISIOT COOOH MHIANBHUIyaIbHbIC XUMUYECKHE BEUICCTBA U
ux cMmecun. CopOeHTBI e — 03To Marepuanbl. I3 3Toro BhITEKacT
HEBOCIPOU3BOANMOCTh CBOICTB MOCIEAHUX. PaHee 3TOro He 3aMeyalud WU He
XOTeNM  3aMeyaTh, JOOWBAsCh OIJHOPOJHOCTH IO COCTaBy  HOCHTEI,
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KOHIICHTPAIIMH HWMMOOMIN30BAaHHOTO peareHTra. CYHMTanoch, YTO MMEHHO OTH
mapamMeTpsl HamOoylee  CymiecTBEHHBI. 1O ecTh CBOHCTBa  amcopOeHTa
MPEICTaBISUTNCH KaK CyMMa CBOMCTB HOCHTENS M 3aKperuieHHo# (azpl. OmHako
JOCTaTOYHO JAaBHO OBLIO 3aMEYEHO, UTO JaXXe B MPOCTEHUIIHNX CIIydasxX, CKajkeM
npu TBepaodasznoit sxcrpakuun Ha C g-Si0,, CENEeKTUBHOCTh cOpOEeHTa MEHSIACh
B 3aBHCHMOCTH OT IIPOM3BOAMTENS M JakKe OT MapTUH K TMapTHH.  O3TOMY
UCCIICIOBAHMS aHAMTUICCKUX XaPaKTECPUCTHK MPOBOIWIN (M IPOBOMST JO CUX
Mop) Ha OJHOW TMapTuu copOcHTa. ['apaHTHM B MPAKTHYCCKON MPUMEHUMOCTH
MOJYYCHHBIX NAHHBIX HET, TaK KaK IOJB30BATEII0 MPHUICTCS paboTaTh C yxKe
JIpyroii mapTued ancopOeHTa. A 4YTO TOBOPUTH O COPOEHTAX, MOJIYYCHHBIX
METOZOM COOpPKM Ha TIOBEPXHOCTH, KOTOpPBIC COICPIKAT HECKOJIHKO THIIOB
AQHAJIUTUYECKH aKTUBHBIX rpymmn. CkakeM, IPOMBIIUIEHHO Bblyckaemblil B CIIIA
a7COpOCHT ¢ MPUBHUTHIMHU TPYyMIIaMH 8-OKCHXHHOJNHA, conepkuT He Oonee 10%
3TOTrO coefnHeHns. B obmacTtu cuHTE3a, MCCIEIOBaHUS W IIPUMEHEHHUS B aHATIN3E
KOMIUIEKCOOOPA3yIOMNX ~ XUMHYSCKH  MOTU(HUIMPOBAHHBEIX  KPEMHE3EMOB
(KXMK) na xadenpax HEOPraHMYECKOW XHMWH, XMMHW W aHallu3a PEIKuX
JJIEMEHTOB, a 3aTeM M aHAIWTHYeCKOW XuMHuH KHEeBCKOro HalMOHAIHHOTO
yHUBEpcHUTETa paboThl BemyTcs Oosee 20 neT. PesynpTarthl wmcciemoBaHUWit
MO3BOJIMJIM  ONPEICTUTh OCHOBHBIC ITaPaMETPhHI, BIHUSIONIAC HAa W3MCHCHHE
AHATATHYCCKUX CBOMCTB OPraHMYCCKUX JIMTAHAOB MNPH WX HMMOOWIH3AIUU.
Cpenu HUX OCHOBHBIMU SIBIISTFOTCS:

CTPOCHHC 3aKPEIUICHHOTO CJIOS: XapakTep paclpelesicHHs TPy Ha
MOBEPXHOCTH, PACCTOSTHUEC MEXKTy HUMH, KOHPOPMAIIMOHHAS TTOABHKHOCTb.

B3aMMO/JICHCTBHE C aKTUBHBIMHU I'PYIIIAMH HOCHTEIISL.

croco0 WX 3aKpeIUieHWs Ha IOBEPXHOCTH KpeMHe3eMma (KOBaJCHTHBIH,
a7IcCOPOIIMOHHBIN, HOHOOOMEHHBIH)
OmnpezneneHsl TPaHUIBI IPUMEHEHUS 3aKOHA JEHCTBYIOIINX MacC U 0COOEHHOCTH
pacdeTa KOHCTAHT paBHOBECHH IUIsI HMMMOOWIN30BaHHBIX COeOWHEHHUs. B
pe3ynbpTaTe TPOBEOCHHOH paboTHl ymasoch pa3paboTaTh alTOpUTM IO
MpeCKa3aHUI0 HEKOTOphIX aHamuTHueckux cBoiictBa KXMK c yuerom kak
ouorpaduueckod Tak U IBOJIOIMOHHON HEOTHOPOTHOCTH aJCcOPOCHTOB Ha OCHOBE
Si0O,.

In situ characterisation of oxide-supported metal catalysts by
dynamic EXAFS.

Evans John.
Department of Chemistry, University of Southampton, Southampton SO17 1BJ

By using a curved crystal monochromator to provide a bandwidth of several
hundred eV, the X-ray absorption spectrum of an element can be recorded in a
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parallel manner (Energy Dispersive EXAFS — EDE) on a synchrotron radiation
source. This reduces the acquisition time of a spectrum to between Ims and 1s.
This optical geometry also focuses the X-ray beam on a sample to 30 — 150 um.
This small beam is ideal for probing the bed of a microreactor. The technique will
be illustrated with the example of monitoring the conversion of Pt(acac), into
metallic platinum on a hexagonal mesoporous silica, and by the effect of GeBuy
on the metal particle growth pattern on the internal and external surfaces of the
silica. When combined with mass spectrometry, the structure, activity and
selectivity of catalysts can been probed in situ. The example shown will be the
formation and reaction of Rh/Al,O; under NO and He. The reaction followed was
the reduction of NO by H, (total concentration 4% in He). The results demonstrate
that the rhodium exists either in metallic or oxidised phases, depending upon the
temperature and NO:H, ratio. Interconversion between these phases determines
the activity and selectivity of the NO reduction, with N,O formed when the
oxidised phase is present and N, on metallic rhodium. The rapid and highly
exothermic dissociative chemisorption of NO on Rh/Al,O5 is a crucial factor in
this behaviour.

Electrochemical study of chemical modification of polymer materials
by the transition metal complexes and cluster compounds additives

Burmakina G.V. * Rubaylo A.L. *, Pogrebnyakov D.A. *, Polezhaeva 1.V *,
Yatsimirsky V.K. **, Budarin V.L. **.

* - Institute of Chemistry and Chemical Technology, Siberian Division,
Russian Academy of Sciences, Krasnoyarsk, Russia.** - Kiev Chevchenko
University, Chemical faculty, Department of Physical Chemistry, Kiev, Ukraine.

To modify properties of the metal containing polymers in a desired fashion
reagents used for they synthesis are often doped with the transition metal
complexes and cluster compounds. In this work formation mechanism of metal
containing additives used in synthesis of metallated polyurethanes was studied
with electrochemical methods. The following redox systems have been
considered: CuCl, - 24-toluylenediisocyanate (2,4-TDI); FeCl; — NN -—
diethylhydroxylamine (DEHA) — 2,4-TDI; CoCl, - FeCl; - 2,4-TDI — H,0,; NiCl,
- FeCl; - 2,4-TDI — H,0, and CuCl, — VCl; - 2,4-TDI — H,0,. It was shown that in
the redox processes under investigation without DEHA addition heterovalent
complexes of  the transition metals with 4,4'-dimethyl-3,3'-
diisocyanoatoazobenzene and are formed. On DEHA addition reaction results in
nitron. For redox systems CuCl, - 2,4-TDI and FeCl; - DEHA - 2,4-TDI on
formation of the heterovalent complexes organic subsystems are chemically
modified. No change of oxidation state for metals is observed in the case of CoCl,

174



- FCC13 - 2,4-TDI — H202, N1C12 - FeCl3 - 2,4-TDI — Hzoz, CuC12 — VC13 - 2,4-TDI
— H,0, and only organic ligands are oxidized. The cluster compounds of transition
metals with unsaturated organic ligands are suggested as novel prospective
doppents.

The financial support of INTAS (grant No 00-00291) is sincerely acknowledged.

Modelling of H" and Cu?**, Cd**, Co**, Pb?* adsorption on synthetic
phosphoric acid activated carbon

Puziy A.M.", Poddubnaya O.I. ", .Zaitsev V.N*, Konoplitska O.P. *

“Institute for Sorption and Problems of Endoecology, Kyiv, Ukraine
*Taras Shevchenko Kyiv National University, Kyiv, Ukraine

The adsorption of H' and potentially hazardous heavy metal ions Cu**, Cd*", Co*"
and Pb>" on synthetic phosphoric acid activated carbon SP-Ox was investigated in
0.1 ionic strength water solutions. Synthetic carbon SP-Ox was obtained by
phe phoric acid activation of styrene-divinylbenzene copolymer precursor
followed by oxidation with nitric acid. It was shown that adsorption of heavy
metal ions occurs at very low pH. Adsorption edge starts at pH < 1. Affinity series
depends on the initial metal ion concentration and pH of solution. At 0.001 M
initial concentration and pH 1.5-3 affinity series is: Pb > Cu > Cd > Co. At higher
pH 4 to 6 affinity series is: Cu~Cd = Co > Pb. At 0.01 M initial metal ion
concentration and pH 1.5 to 3.5 selectivity series is: Cd > Cu > Co. Adsorption
data were modelled using recently developed two-stage approach. First, the
information on surface sites is obtained from the analysis of single ion adsorption
(proton binding) experiment in the context of linear combination of adsorption
sites. With this model, surface properties are uniquely defined by continuous
proton affinity distribution function, which describes the site concentration as a
function of the binding constant of the site. Continuous proton affinity distribution
was calculated from potentiometric titration data using CONTIN method with
Langmuir kernel. The influence of charged surface of the adsorbent is accounted
for by diffuse double layer model. Proton affinity distribution revealed the four
types of surface groups. The group assignment, site density and their pKs are
listed in Table 1.
Table 1. Surface groups of synthetic phosphoric acid activated carbon SP-Ox,
their site concentrations and average protonation constants.

Surface group Site density pK
mmol g’

Superacidic, unassigned 0.66 <0

Phosporus-containing 0.92 1.2
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Carboxylic 0.45 4.2
Phenolic 3.52 7.9

In a second stage, parameters from the continuous distribution function (the
number of types of surface groups, site densities and protonation constants) are
utilised in a discrete distribution to represent the adsorbent in surface
complexation and the diffuse double layer models using GRFIT speciation code.
Thus obtained ion binding constants reflects underlying mechanism and the role of
particular surface site in ion binding.

During the fit all possible surface complexes were considered — monodentate

charged: Q.H+Me™ <> Q.Me" +H" (1)
monodentate neutral: Q,H +Me*" + H,0 <> O,MeOH +2H " 2)
and bidentate neutral: 20,H + Me** <> (Q,),Me+2H" (3)

During the modelling procedure it was found that only monodentate charged
complexes (reaction 1) with phosphorus-containing, carboxylic and phenolic
surface groups are necessary to describe reasonably well the adsorption of heavy
metal ions on phosphoric acid activated carbon SP-Ox. Calculated stability
constants of metal ion/surface group complexes are listed in Table 2.
Table 2. Fitted stability constants of monodentate charged surface complexes
(reaction 1)

Surface group logK
Cl Cd Co Pb
Phosphorus-containing -1.87 -1.08 -1.26 -0.95
Carboxylic -0.21 -0.93 -2.46 0.36
Phenolic -4.15 -5.16 -6.84 -6.66

The results of this study suggest that phosphorus-containing and carboxylic groups
play a leading part in adsorption of heavy metal ions. The role of phenolic groups
is of minor importance.
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Komnnekcun 6iomeTtaniB 3 niraHgaMmu pisHO nNpupoaun, KOBareHTHO
3aKpinfeHMMn Ha NoOBEepPXHi KpeMHe3eMy

Pesa T./., 3aiinies B.M., Kani6abuyk B.O. 3aiinea .M.

Hayionanvruii meouunuii ynieepcumem im. O.0.bozomonvys, Ku ecokuti
HayionanvHuil yHieepcumem imeni Tapaca Llleguenxa, m. Ku 6, Yxpa na

B npamiii  pobGoTi mpencraBieHi pe3ydabTaTH  JNOCHIIKEHHS B 00JacTi
KOOpJHMHALIHHO XiMi IIOBEPXHi, a caM€ OTPHMaHHS Ta BHBYECHHS KOMILIEKCIB
OioMeTamiB 3 JIiraHJaMu, KOBAJICHTHO 3aKPIIUICHUMH Ha TOBEPXHI KpPEMHE3EMY.

P CTBOpPEHHI JIETOKCHKAHTIB Ha OCHOBI BYTUUIS, MOJICHIOKCAHIB, acpOCHIIIB
TOIIO, BOXKJIMBUM € CEJNEKTHBHICTH X 1i. YacTo BOHAa HEJOCTAaTHS 1 pa3oM 3
TOKCHYHHMH CIHOJYKaMH 3 OpraHi3My BHUBOAAThCS ioHM OiometamniB. 1100
3amo0irTy  UbOMYy, MOKHa  MOAM(IKYBAaTH  BJIACTHUBOCTI  JICTOKCHKAHTIB,
IMMOO1TI3yI0OYM Ha X TIOBEpXHI JoHOpW OiomeTanmiB. Haiikpame mist 1s0ro
MiAXOASITh IMMOOITI30BaHI KOMITJIEKCH, SKi B MPHUCYTHOCTI TOKCHYHOTO METAITy
3BUTBHSIOTH OiMETAalI, MOTIIMHAOYH MPH IIbOMY IIKIITHBHUHA. J{1s1 CTBOpEHHS TaKUX
JIETOKCUKAHTIB OyJIa BUBUCHA B3a€EMOJIiSI 10HIB Mifli, IMHKY, KOOATLTY, MaHTaHy Ta
3aJli3a 3 €HTepOCcOpOEHTAaMHM Ha OCHOBI aepOCHITY, CHIIKAreNi0 Ta CHIOXPOMY,
MOBEPXHS AKX Oyia XiMiduHO Moau(iKOoBaHA Pi3HUMH OPTaHIYHUMH CIIOJTyKaMHU.
30KpeMa JIOCIiKYBaJIi KOBaJICHTHO 3aKpiIUIeHI OXiHI AieTHiIeHTpuaMiny, 1,10-
(eHaHTpOTIHY, aMiHOAMOLUTOBO KHCIIOTH, ETHJICHAMAMIHTPUOLTOBO KHCIIOTH,
NUPITMHKapOOHOBO KHUCIOTH Ta amiHogudocdonoBo kucnotn. KoHueHrtpario
3aKpilUICHNX JIraHJiB BCTAHOBIIOBAINM 32 JaHUMH EJIEMEHTHOTO aHalizy Ta
COpOLIHHOI 3aTHICTIO MO BIIHOIICHHIO JO iOHIB MeTamiB. J[ns omTumizari
MIPOIIECY CHHTE3Y 3aKPIIUIEHNX KOMIUIEKCIB BCTAHOBIIEHO 3aKOHOMIPHOCTI copOIIi
iOHIB B 3aJIe)KHOCTI BiJl KHCIOTHOCTI CEpEIOBUINA, KOHIIGHTpalli MeTaly B
PO3YMHI, TPUBAIOCTI KOHTAKTYy (a3, MPUCYTHOCTI CTOPOHHIX 10OHIB Ta 00’eMy
po3unHy. CHHTE30BaHI KOMIUIEKCH OXapaKTepu3oBaHo 3a jonomoror [Y ta E P
CIIEKTPOCKOITi , E€JEKTPOHHUX CIEKTPIiB IHU(Y3HOTO BiIOUTTS. pOBEICHO
BiJTHECEHHS CMYT TMOTJMHAHHS. apaMeTPH CIIEKTPiB KOMIUIEKCIB, YTBOPEHUX Ha
MIOBEPXHI CIIBCTABJICHO 3 MapaMeTpaMHu IMX KOMILIEKCIB y po3unHi. OOroBopeHo
0COOJIMBOCTI X YTBOPEHHS, CKJIAAy Ta OYIOBH.
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Komnnekcooobpa3oBaHue Cu(ll) Ha cunukarensx, cogepxawmx
OOHOBPEMEHHO KOBaNleHTHO CBsi3aHHbIe ¢ noBepxHocTbio —(CH,);NH,
N —(CH,);SH rpynnbi

* Tpopumuayk A K., " Kysosenko B.A., ** Kozak H.B., ** Huzensckuii [0.H.

*Kuesckutl nayuonanvHolil yHueepcumem um. Tapaca Illesuenxa
**nemumym xumuu b1cOKOMONEKYIApHbIX coedunenuii HAH Ykpaunoi

W3ydenne mpormeccoB  KOMIUICKCOOOpa3oBaHMS HAa  CMENIAHOJIWTAHIHBIX
copOeHTax peIKoe SIBICHHNE, XOTS UX HCIOJIh30BAHHE BEChMa IEPCIIEKTUBHO I
CO3/IaHUS HOBBIX COPOCHTOB, IIOJNyYCHHsI KOMIUIEKCOB Ha TMOBEPXHOCTH C
HEOOBIYHOW KOOPJIMHAITUCH MeTallla M UX MCIOJB30BaHUs B Katanuse u mp. Hamu
CUHTC3MPOBAHBl CHJIMKATeNIM, K TOBCPXHOCTH KOTOPBIX OBUIM TMPHBUTHI
OJTHOBPEMECHHO aMHHOTIPONIBHBIC M MEPKAIITOMPOMMIBHBIC TPYIIIEI B IIHPOKOM
uHTEepBasie MOJbHBIX cooTHoleHnit —(CH,);NH, : —(CH,);SH (ot 0 mo 100%).
Bce cuHTE3Bl TPOBOAWINCH Ha OCHOBE cwimkarens ¢upmbel “Merck (pasmep
gactu 0,06-0,16MM, yaenpHas moBepxHOCTh ~ 500 M*/r). B mpomecce copbimu
MEIN Ha paccMaTpUBaeMBIX copOeHTax mpoucxomuT BocctanoBienue Cu(ll) mo
Cu(I) ¢ obpa3oBaHMEeM IUMPONMIAUCYIb(OHUIHBIX TPYII apPOYHON CTPYKTYPHI.
Cu(I) xoopmuHHpYeT cO CBOOOAHBIMHU (HEOKHCIEHBIMH) SH-TpynmupoBkamMu ¢
o0pa3oBaHMEM KOMIUIEKCA, KOTOPBII WMeEeT HHU3KOTeMIIEPaTypHBIH CIIEKTp
JIOMUHHUCHECHIMA TpU A=575 HM. Bpems XH3HW, UHTCHCHBHOCTH M XapakTep
JIOMUHUCIICHITUN TI03BOJIsieT oTHecTH ee K d-d docdopecuennmm. Ecnm B
pacTBope HaxoAuTcst u30bITOK Memu, To Bce —(CH,);SH rpymimsl OKUCIIIOTCS 10
JTUIPOMWITUCYTbQUIHBIX, a octaBmeecs Cu(Il) koopaunupyercs ¢
AMUHOTIPONIWIBHBIMHA ~ TPYMIIAMHU. AHaIu3 CekTpoB O P wu cmekTpoB
TUPPY3HOTO OTpakeHUs COpOATOB TMO3BOJSACT CHENATh BBIBOA, 4YTO Ha
MOBEPXHOCTH  paccMaTpuBaeMbIX COPOCHTOB  OJHOBPEMEHHO  CYLIECTBYIOT
KOMIUIEKCHI ¢ MOJIbHBIM cooTHoIIeHueM —(CH,);NH, : Cu paBubim 2:1, 3:1 u 4:1.
C yMmeHbIIeHHEM Ha copOeHTe nmpoueHTHoro coaepkannst —(CH,);NH, rpynm Ha
MIOBEPXHOCTH CHIIMKaresieil oOpa3yeTcst TOJIBKO KOMIIEKC C COOTHOUICHHEM  —
(CH);NH, : Cu paabpIM 2:1, a mpu comepkaHWH aMUHONPONHILHBIX TPYIIIT
MeHee 25% Ha MOBEPXHOCTH,IIO BCEH BUANMOCTH, PEaTM3yeTCs TONBKO KOMIIICKC
[(CH,);NH, Cu (H,0);]*".  omydeHHBIC pe3yIbTaThl CBHICTEIBCTBYIOT O
HEOJHOPOJHOM XapaKTepe pacIpeAeieHus] MPUBUTHIX MOJIEKYJ Ha TOBEPXHOCTH
cunmkarenei. PaccMoTpeH xapakTep copOIMHM TpH Pa3NUYHBIX KOHICHTPAIHIX
MEIH B PacTBOpPE HAa COPOCHTAX C Pa3IMYHBIMU MOJBHBIMH COOTHOIICHHSMH —
(CH,);NH, —(CH,);SH n pH pactBopa, KUHETUKY YCTaHOBIEHUS
COpOIIMOHHOTO ~ paBHOBECHS, a  TaKkKe  CHEKTPO(OTOMETPHUECKHE U
JIOMHHECIICHTHBIC CBOWCTBA TOJYYCHHBIX COpOATOB C IIETBbIO0 OICHKU HX
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AHAUTNTUIECKUX BO3MOKHOCTEH I COp6HI/IOHHOFO KOHIICHTPUPOBAHUA H
IMMOCTICAYIOMICTO aHaJIn3a MUKPOKOJIIMYCCTB MC/IN.

CknagHi ranoreHxanbKoreHiau Taniro: cMHTe3, BNaCTUBOCTI,
3acTocyBaHHA

T'abopeup HA, Bapuiii I.€., epem €.10.,I{uruka B.B., Cabos M.1O.,
l'anaroseus [.B.

Yoiceopoocvruii nayionanohuil ynisepcumem, m. Yorceopoo, Yrpa na

MeTor0 HayKOBOTO JIOCII/DKEHHS, PE3YNbTaTH SKOTO NPE/CTaBICHI, € BUBUCHHS
xapaktepy (pi3uko-XiMigHO B3a€EMOJII B MOTPIHHUX CHUCTEMaX, IO YTBOPIOIOTHCS
BiJIMOBITHAMH XJIBKOTCHIIaMH Ta TaJOreHiJaMH TaJii0, BCTAHOBJICHHS YMOB
(hopmyBaHHS TIPOMINKHUX TepHApHHUX (a3, BU3ZHAUCHHS 00JIACTEH TOMOTEHHOCTI,
BHOIp Ha X OCHOBI paIliOHANFHUX CKJIAMIB Ta ONTUMAJIBHHUX PEXKHMIB POCTY
MOHOKPHCTAJIIB, BHBYCHHS X BIIACTUBOCTEH. AHaJi3 JITEpaTypHUX NOaHUX Ta
MPOBE/ICHI HaMHU NOCHIDKCHHS ToKaszanmu, mo B cuctemax T, S(Sg- TICI(Br,I)
YTBOPIOIOTHCS TEpHapHI ABoaHioHHI npoMikHI dazu ckimany TlsX,Y ta TleXY,
(me X-S,Se¢  Y-CLBr,I). Cepen uux cmnonyku TIsSe,Br(I) ta TIeS(Syl 4
TUIABJISITHCS. KOHTPYCHTHO. BHACHIOK 1IEHTUYHOCTI KPHUCTATIYHUX CTPYKTYp Ta
ONMM3BKOCTI  po3MIpHHX (akToOpiB HOHIB, mo 3amimyotecst (Cymedhypy Ta
Ceneny), OMHOTHITHI CITOJIYKHA YTBOPIOIOTh M’k COO0I0 HEOOMEKEH1 pSI TBEPIAUX
po3unHiB 0€3 eKCTpeMyMiB Ha KpPHBHX JIKBiIycy Ta coiimycy. MeTtomamu
KUTbKICHOTO nudepeHITitHO-TepMiTHOTO aHajgizy Ta  BHMIpPIOBaHHIM
MIKpOTBEPJIOCTI BiAMAJIEHUX Ta 3arapTOBaHUX BiJ BU3HAYECHUX TEMIIEpaTyp
CIUTaBiB, JochimkeHo obmacti romoreHHOCTI cronyk TlsSe,Br(I) ta TIsS(S¢l 4.

porsokHicTe obsacteit romorennocti TSIy 1 TlgSel, mpm Temneparypax
€BTEKTUYHHX rOpH30HTaNEH cKianaroth 4 1 7 Mon.% Bixnosinno. Temneparypuuit
MakCHMyM Ha Jiarpami crtany B oOnacti icHyBaHHS TlgSl, He Bimmosimae
CTEXIOMETPUYHOMY CKJIamy 1 3MilmeHud y Oik Hoxmamy tamito. Jng cromyk
T1sSe,Br 1 TlsSe,l xapakTtepni Oinbmn mupoki obsmacti romoreHHocti 10 i 15
Moi1.% BigmoBimHO. TeMmneparypHi MakCMMyMH B 0OOJIacTi iCHYBaHHS CIOJYK
T15Se,Br(I) BiAMOBIiZalOTH X CTEXiOMETPUYHUM CKJIaJaM. Y TBOPEHHS ITHPOKHX
0o07e Tei TpaHMYHUX TBEPAMX PO3YHMHIB Ha OCHOBI cmonmyk TlsSe,Br i TlsSe,l
TOB’SI3YETHCSA 3 OJIM3BKICTIO X KPUCTAIIYHUX CTPYKTYp A0 CTpykTypu Tl,Se. V
3B’S3KYy 13 IIMM, a TaKOoX BpPaxOBYIOUM OJIN3bKI 3HAYEHHS BEIMYWH HOHHHUX
pamiycis Br, I', Se’", 3po6IIeHO IIPUITYIIEHHS PO YTBOPEHHSISI TBEPNX PO3UMHIB
3aMilleHHs (32 TPUHIMIOM 3aMIlIeHHS BCiX BHUIMAJAKOBO PO3MOAUICHUX Y
CTPYKTYpi CEJEHiI-I0HIB ABOMa rajoreHin-ionamu). Pazom 3 ThM, O4eBHIHOIO €
pi3Ha TpHUpoAa YTBOPEHHS TBEPAMX PO3YMHIB B 00NAcTi iCHYBaHHS CIIOJIYK
T1,S(S¢l 4 3 omHoTO OOKY, 1 TlsSe,Br(I) — 3 iHIIOrO, O BUILIMBAE 3 PI3HOTO XOIY
3aJIeKHOCTI 130TePMH MIKPOTBEPIOCTI B 00JacTi ICHyBaHHSA CHONyK. Tak,
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30kpemMa, st cronyk TlgS(S$l 4, mpu 30imbIIeHH] BMICTY Opyroro KOMITOHEHTY
3HAYEHHSI MIKPOTBEPAOCTI 30iMBIIYIOThCS (10 BKAa3y€ HA YTBOPCHHSI TPAaHUYHHX
TBEPAMX PO3YMHIB 32 MPHUHIMIIOM BKOPIHEHHS), Y TOW dYac SK y BHIIAIKY
T15Se,Br(I) — 3MEeHIIYIOThCST @)X JO MEX ICHYBaHHsS TBEpIUX PO3YMHIB. B ycix
BHTIAJKaX Yy MeXaX ICHYBaHHS CIOJIYK EKCTpeMalbHI TOYKH Ha i30TepMax
MIKpOTBEPJIOCTI BiATOBINAIOTE TEMIIEpaTypHUM Makcumymam. [l crmonyk 3
KOHTPYCHTHUM XapaKTepOM TUIABJICHHS HAMH BU3HAYCHA TEPMidHA CTIHKICTH MPHU
TemriepaTypi miaBieHHs (Tabmuus 2). PospaxyHku mapamerpiB amcoriani
0a3yI0ThCS HAa BH3HAYCHHI MEPIIO IMOXITHO 3aJICKHOCTI TEMIEpPATyp IMEPBHHHO
KpHCTali3ali CIUIAaBiB BiJ] KOHIICHTpali B OOJIACTI iCHYBaHHS CIIOJNIYK. PH
samimennax Cymbdypy Ha Cenen i bpomy ma Mon Bimmosimmo, Tepmiuna
CTIMKICTh 3MEHIIYETHCS, IO MOSICHIOETHCS 30UIBIICHHSIM BHACHIIOK TaKUX 3aMiH
METaJIeBO CKJIQJI0OBO XIMIYHOTO 3B’s3Ky. [3 BpaXyBaHHSM XapakTepy IUIaBICHHS,
EKCIIEPUMEHTAITLHUX JaHUX 070 00JacTeld TOMOTEHHOCTI 1 TepMIidHO CTiHKOCTI
CIIONTyK, MeToZioM bpimxmena onepxaHo MoHOkpuctamu cronyk TlsSe,Br(I) Ta
TleS(S$l 4. BuximHOIO MUXTOI CIYTyBaldd CKIaAW, IO BiIMOBiAAIOTH
TEMITEPATYPHUM MaKCHMyMaM Yy MeXax 00JIACTI TOMOTEHHOCTH CIIONYK (TaOmuIlst
1). Ha MOHOKpHCTANiYHHX B3IpIAX JTOCHIIHKEHO paAn  (i3HKO-XIMIYHHX,
eNeKTpOo(iI3MIHHUX Ta ONTUYHUX BIACTUBOCTEH (TaONHIA2).

Tab6m.1.TexHonoriuni peXUMH  BUPOITyBaHHS MOHOKpucTaniB  TlsSe,Br(I),
T1sS(SY 4.

Cronyka CkJ1aji pOCTOBO ILIHXTH r pa/:[ieHT B |UIBuaxicTs nepemini. Koumip
MOJL.% 30HI KpUCTaIL | poHTY KpuCTaL MOHOKP.
T1,SI, | T1,S(20,00)T11(80,00)* YepBOHHHN
cipuit
TlgSely | ThSe(18,80)TII(81,80) 3-6 K/mMm 5-6 mm/moby | (3 (I)ionr;T.Biz[T.)
T1;Se,Br [T1,Se(66,66)T1Br(33,34) cipuit
Tl;Se,I | T1,Se(66,66)T1133,34) cipuit
Tabmuns 2. BractuBocti MonokpucrtaniB TlsSe ,Br(I), T1gS(SY 4.
CnonyKa Tnna da 5 a K AHHII. Asnma P> AE(),
K |r/em e e gJlx/mons | Ik/monsK | OmM | eB
TS, | 715 | 7,25 | 0,11 |3,18-107 111 157 710° | 1,9
TleSel, | 695 | 7,39 | 0,22 |1,48102 135 192 610 1,8
TlsSe,Br | 745 | 8,55 | 0,13 | 1,68-107 136 183 2'10° 1,9
TlsSe,] | 720 | 8,82 | 0,23 [2,12:10™ 138 192 310" 1,8
Ta6mmrs 3. Kpuctamoximiuni gani muist crionyk TlsSe ,Br(I), TlgS(S3 4.
Criomyka CHHTOHIst pOCTOpOBa Tpyma apaMeTpu IPaTKH, HM
TleSI, TeTparoHaibHa P4/mnc a=0.9168(2); c =0.9600(2)
TleSel, TeTparoHaibHa P4/mnc a=0.9181(2); c=0.9675(3)
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TlsSe,Br | TterparonampHa I4/mcm a=0.8608(2); c=1.2921(8)

TlsSe,l TeTparoHaibHa I4/mecm a=0.8656(2; c = 1.3444(5)

3Hauna ¢oTtouyrmuBicTe MoHOKpucTamiB TlgSI, i TlgSely (BimHOMmICHHS CBITIOBO
MPOBITHBIOCTI IO TEMHOBO CTAaHOBHTh S5 TIOPSIKIB) BIAKPUBAE TIEPCIICKTHBY
CTBOPEHHS Ha X OCHOBI (DOTONATUYMKIB Ta MEPETBOPIOBAUIB COHSYHO eHepri . Kpim
toro, yrBopeHHst B cuctemi TlgSI;—TlsSel, HemepepBHOTO psimy TBEpAMX PO3YHHIB
JIO3BOJISIE OJICP KYBATH HOBI MaTepiallv, 9yTJIMBI JI0 3aIaHUX JOBXKHMH XBHIIb.

PacTBOpeHMe NIIOTHOro U NOPUCTOro rMApPOKcUanaTuTa pasfiM4yHoro
CTEXMOMETPUYECKOro cocTaBa in vivo

3evan 3.3., *[enyx H.B., I'mymko B.1., llepouna C.B.

Xapvrosckuii Hayuonanvuwii ynueepcumem um. B.H. Kapazuna
*Uncmumym namoao2uu no36oHouHuxa u cycmaeog um. M.U. Cumenxko AMH
Yxpaunel, Xapvxos, Yrpauna

BroaktuBHBIE MaTepuansl Ha OCHOBE (hOc(aTOB KaNbIMs HAXOAAT MIMPOKOE
NPUMEHCHUE B MEIUIIMHCKON MpaKTHKE (OPTONEIUsBI, YCITIOCTHO-JUICBAS
XUPYyprus, cToMaToiorus). OCHOBHBIMU MaTepHAIaMU IS STHX LEICH SIBITIOTCS
runpokcunanatut ([A) u B-tpuxamsiuii pocar (B-TKD). D1t mMaTepuansr B
OpraHu3Me CO BPEMEHEM MPeoOpa3yroTcsi B KOCTHYIO TKaHb. OHAKO MEXaHU3MBI
TAaKoro mpeoOpa3oBaHUS W3YYEHBI Ca00, B OCOOCHHOCTH  TMPOIECC HX
PACTBOPCHUS B OpraHU3ME. W3BecTHO, 4YTO KUHETHKA H  MEXaHH3M
pacTBopeHus Kanblui-ocaTHOW KepaMHKHM In Vivo OmNpenensiorcs (U3HKO-
XAMHYECKIMH TIapaMeTpaMHd MaTepuana ¢ OHWOJOTHYECKUMH  yCIOBHAMHU
oKpykatomeld cpembl. M3 (akTopoB mepBOro THIIA HAMOOJbINEE BIIUSHHIE
OKa3BIBAIOT CTEXHOMETpPUS W AedeKkTHas CTPyKTypa MaTepuaya, U3 (haKTOpOB
BTOpOTO TUTIA - pH cpenbl, CTPYKTYpa KOCTH (KOpTUKaIbHAS UIH TpaOeKyJIsspHas)
W BO3pacT mamueHTa (KMBOTHOTO). B manHOW pabGoTe ucciemoBaH MPOIECC
pacTBOpeHMs] WMIUIAHTAHTOB B BHJAE KepaMHUeCKMX ONOKOB u TpaHyn ['A,
KOTOPEIC, IpU  MPOYMX  CXOAHBIX  XapaKTCPUCTUKAX, OTIIUYATHCH
cTexuoMeTpudeckuM coctaBoM (otHornenue Ca/P 1,60 u 1,67) u apdpexTuBHOM
BHEIITHEH TIOBEPXHOCTHIO (IUIOTHBIC W MOPHUCTBIC MAaTEpHUAIbI) MPHU COXPAHCHHUH
(akTOpOB  BTOpPOrO THUNA HEH3MCHHBIMH. Kepamuyeckwe  MaTepuabl
UMIUIAHTHPOBAIKNCh Yepe3 TPAHCKOPTHKANBHBIA HepeKT B OCOPEHHYIO KOCTh
KpbhICBI TIoN aHacTe3ued (ucmonb3oBayim 30 Oempix kpbic). Jledbekr B KocTm
MPOM3BOIMIIM OypoM auaMeTpoM 2 MM. B TOATOTOBIIEHHBIA ASPEKT IJIOTHO
BCTAaBILUIM [OWUTMHIPHYECKUI OJOK COOTBETCTBYIOIIETO pa3Mepa HIN IUIOTHO
YKIaAbIBATM TpaHyidsl pazmMepoM oT | mo 2 mMm. ocime 30 cyTok co JHS
UMIUTAaHTAIlMM  JKUBOTHBIX BBIBOOIJIM W3 OKcrepuMeHTa. Bo m3bexanue
HEOJHO3HAYHBIX PE3YyJIbTaTOB, KOTOPHIE HE pPEIKO MONyJdaloTcs B Clydae
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W3BJICUCHHU MaTepuana u3 AeeKTa, WCCICAOBAHHA IMPOBOMMWIA C IIOMOIIBIO
Hepa3pylIaoIero MeToAa MPOCBEUMBAIOIICH PEHTTEHOBCKOW MHUKpOCKOTWH. J{ms
3TOr0 00pa3Ibl TOTOBIIIM B BHIE CPE30B C MCCIIEAYyEeMOW 00JacTH TONIIHMHOMN OT
100 no 150 MKkM. DTH cpe3bl OKpalIBaIA TeMOTOKCHIMHOM 1 03uHOM (H&E). B
JIOTIOTHEHWE  NPOBOAWIM  3JICKTPOHHO-MHUKPOCKONIMYECKHE  HCCIEIOBAHUS
KIIETOYHOW CTPYCTYyphl B 00JacTu pereHepanuu npu momomu EMV-100BR.
YCTaHOBIIEHO, YTO pacTBOpeHHE KepamMuueckoro ['A in Vivo, BO-NEPBBHIX,
CYIIECTBEHHO 3aBHCHT OT €T'0 CTEXHOMETPHYECKOTO COCTaBa. JIOTHBIC OJIOKH MPHU
otHomrennn Ca/P = 1,60 pacTBOpSIIOTCS 3HAYMTEIBHO OBICTpEE, YeM MpHu
sHayennn Ca/P = 1,67. Bo-BTOpBIX, CKOPOCTh PACTBOPCHHS BO3pPACTacT C
yBenmueHueM 3(QeKTHBHOM IUTomanu KOHTakTa. B cimydae rpanyin, korma 3rta
IUIOIAAb OOJIbIIe, PACTBOPEHHE KEPaMUKHA HA TpPaHUIC C KOCTBIO HJICT
CYyIIECTBEHHO OBICTpee, YeM INPH HCIIONB30BAHWU IUIOTHBIX OJIOKOB. B TpeThux,
énepgvie OOHapy)XeHa 3aBHUCHMOCTH IIpOIleCCa PACTBOPEHHUS OT COCTOSHHA
TpaHUIIBI 3epHAa MaTepHajia MMIUIAHTAHTA. pPHU HECTEXHMOMETPHYECKOM COCTaBe
T'A pacTtBOpeHHe 1O TpaHUIlEe UAET 3HAYUTEIHHO OBICTpee, YeM Mo 00beMy 3epHa.
Ha mnoxydeHHBIX PEHTTCHOBCKMX CHHMKAX XOpOIIO BHIHBI MHOTOUYHCIICHHEBIE
OTIebHBIE BKJIIOYCHHS 3epeH ['A BO BHOBH 00pa30BaBIIEHCS KOCTH B Cilydae
UCIIOJIb30BAaHUs KaK OJIOKOB, TaK W TPAaHYNI. pU CTCXHOMETPUYCCKOM COCTAaBE
CKOpPOCTh PacTBOPEHUsI TIOBEPXHOCTH 3€PHA M TPAHUIIBI COM3MEpPUMA ISl 000X
TUTIOB UMILUIAHTAHTOB. MUKPOCKOTIMYECKUE UCCICIOBAHMS TOCIE OHOTO MECsIa
CO JHS ONepanyy BBISBWIHM Hamuuue ['A Onoka Wiu OONBIIMX WM MAJCHBKUX
TpaHyn HEMPaBHIbHOHN (OpPMBI B 30HE MedekTa. Ha MOBEpXHOCTH MMILTAHTAHTOB
000uX THIOB OOHAPYXEHBI OCTPOBKH KOJUIAre¢HO-(GHUOPO3HOI TKaHU, OCTECOHIBI, &
Takke TOJNBKO dYTO C(HOPMHPOBABIIHMECS KOCTHBIE TPAOCKYJbl € OOJBITUM
KOJUTMIECTBOM OcTeo0macToB. KIleTOUHBI COCTaB perceHepaTHBHOW TKaHHU
oTIMYaNCcs. DNEeKTPOHHO-MHUKPOCKOMMYECKHH aHaJ W3 IOKa3zal, 4YTO KIETKH,
OoOHapy)XeHHBIE B pPEreHepaTUBHOW TKaHHW, MPEICTaBJICHBI (UOpodIacTaMu |
ocreo0mactamMu, TmociuenHue mnpeobmagamu.  LluTorurazmMa  3THX  KIJIETOK
MPEUMYIIECTBEHHO XapaKTePU30BaIach 36PHUCTON YHIOILIA3MATHYECKON CEThIO C
MAQJICHPKUMH ¥ UIMPOKMMH CHUCTEMaMH, CIIOKHBIM ammapaTtoM [OonpKu u
ACCHMETPUYHBIM  PACIOJIOKCHUEM  sfep, YTO SBJSICTCA THUIWYHBIM  JUIS
ocTeo0acToB. BobIIOe KOJUIMYECTBO IMY3BIPHKOB M OTJIOKCHHUH MUHEPAIBHBIX
BCIICCTB MJCHTU(MUIMPOBAHO B MEKKJICTOYHOM BellecTBe. B o0nactu, riae KocTh
ObuUla CMEXHOH ¢ 30HOH JedeKTa, KOCTHBIC TPAOEKyJIbl YaCTUYHO
pe3opbupoBanuck. HekoTopsie U3 HUX YTOHSUTUCH M HE COACPKAIN OCTEOIIUTOB, B
TO BpeMs KaKk MHOTOYHCIICHHBIE SPKO OKpAIlleHHBIE OCTCOIUTHI JIETKO
OOHapyXUBaJINCh B JAPYrUX Tpabekynax (HE CMEXHBIX C 30HOW nedekra).
KpacHblii ¥ XKeNThIii KOCTHBIH MO3T JIOKAJIM30BBIBAICS B MEXKTPAOEKYISIPHOM
npoctparcTBe. OH oOcCTaBajCs MPaKTHYECKH HEW3MEHHBIM, C DPAaCIIMPECHHBIMU,
HAIIOJTHEHHBIMH KPOBBIO cocydaMu. B Tiay0oKknxX OTAeNeHHAX CyOXOHIpaIbHOM
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KOCTHO# TKaHM W3MEHEHHs He 00Hapy eHbl. Ha OCHOBaHMY MOTYYEHHBIX JaHHBIX
MOXHO 3aKIIIOYHTh, YTO JUIsl yCKOpeHHs npeoOpazoBanusi [A B KOCTHYIO TKaHb
HEOOXO/MMO HCIIOJb30BaTh HECTEXUOMETPUYECKYIO KEPaMHUKY, COCTaB KOTOPOH
OJIM30K K HWKHEMY Tpeneny cymectBoBanus ¢asel (Ca/P = 1,67 + 0,09), u ¢
OomnpmIol 3¢ ¢GEeKTHBHONH MOBEPXHOCTHI0. Kpome TOro, Ha KWHETHKY TpoIlecca
MOYHO CYIIECTBEHHO BIHUATH ITYTEM U3MEHEHHsI COCTOSHHS TPAHUIL 3EPEH.

MexaHU3Mbl TePMUYECKOrO pasnoXeHUs MoanULUNPOBaHHbLIX
KpeMHe3eMoB

AnekceeB C.A. *, 3aiineB B.H. *, okpoBckuii B.A. **

* Kuegckuil Hayuonanvuwlll ynusepcumem umenu Tapaca Lllesuenko
** Unemumym xumuu nogepxnocmu, Kuee, Ykpauna

3HaHHE MEXaHHU3MOB TEPMHUYECKOTO PA3JIOKECHHS KPEMHE3e€MOB, XHUMHYECKU
MOIM(UIMPOBAHHBIX  opraHmdeckumu  rpynmamu  (XMK),  mossomsier
MpeJCKa3bIBaTh MPENCNIbl TEPMOCTAOMIBHOCTH HOBBIX MAaTCPHAIOB, JCNaTh
BBIBOJIBI O TMPUPOJE 3aKpeIUICHHBIX Ha TMOBEPXHOCTU TPYNI U CTIPYKTYype
3aKpPEIUICHHOTO CJIOS, @ WHOTJAa MOXET OBITh IOJIC3HO NPHU Pa3spabOTKE HOBBIX
METOJIOB CHHTEe3a. B nmuTeparype JeTanbHO OMUCaHbl MEXAHU3MBI PA3I0KESHUS IS
AMHUHOTIPOTIMJIKPEMHE3eMa M €ro MPOM3BOMHBIX, a TaKXkKe Ui KPEMHE3EMOB,
MOTU(HUIMPOBAHHBIX  AJKOKCH-TPYIIIAMH, CHCTEMAaTHYECKOTO HCCIIECIOBAHUS
npyrux XMK He mnpooaunochk. llems maHHOW pabOTBl — HAWTH MEXaHWU3MBI
paznoxenuss ang psga XMK ¢ OTHOCHTENBHO TPOCTHIMH 3aKpEIIEHHBIMU
TpyIIaM#d ¥ BBIABUTH OOIIHME 3aKOHOMEPHOCTH Takwx mporeccoB. s sToro
MPUMEHSITACH METOJIBI TEPMOTPABUMETPUH U AU (HEepEeHIIUATEHOTO TEPMUUCCKOTO
anamusa (TTA/ITA) u TepMomecopOIIuu ¢ MacCIEKTPOMETPHUYSCKIUM KOHTPOJIEM.
Brumi  mccnenoBaHBl KpeMHE3eMbI, MOAM(UIIMPOBaHHBIC BUHHIBHBIME (Si0O,-
C,H;), xmopomnpommnsnbiMu  (Si0,-Cl), 6pomomudroponponmasHbeiMu  (SiO,-
CF,Br), tpumermncmmmibabivu (Si0,-SiMes), amuHonpormmibHeIME (Si0,-NH,),
stincyiabpokucioTeiMu (Si0,-SO;H) rpymmamu, a takke comu SiO,-NH, u
Si0,-SOsH ¢ xuciaoramMu U OpraHUYecKUMU aMUHAMHU COOTBETCTBEHHO. Haiineno,
4yTO OOJBINASI YACTh MPOIECCOB TEPMUYECKOTO PA3JIOKEHHUS B BaKyyMe MPOXOAUT
C ydYacTHeM CHJIAHOJBHBIX TPYIH TOBepXHOCTH. KpuBele mecopbumm,
OTHOCAIIMECS K TaKUM [poreccaM, OOBIYHO XapaKTePU3YIOTCS  IBYMS
makcumyMamu: pu 350-500°C 1 500-700°C.  epBBIi MakCHMYM OTHOCHTCS K
B3aMMOJICHCTBHUIO 3aKPETUICHHBIX TPYIII ¢ OJMKANIINMHU, a BTOPOH — C NATEKUMHU
CUIIaHOJaMU. Peaknus ¢ JaleKuMU CHIIaHOJIAMH CBS3aHA C MUTPAIMEH TPYII IO
TMOBEPXHOCTH, Takas Murpamus Haumbaercs npu  450°C.  OcoGeHHOCTHIO
MPOLIECCOB C YYAacTHEM CHJIAHOJIOB SBJIETCS HAJIM4YME MIMPOKOTO CHEKTpa
SHEPrui aKTUBAIMHM, YTO NPUBOIUT K 3HAYUTCIHHOMY YIIUPCHHUIO IO IIKAlle
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TEMIIepaTyp B CPAaBHEHHUH C PEAKIHAMH, B KOTOPHIX CHJIAHOJIBI HE 33 ICTBOBaHEI
(mammpumep, pasyoxeHue OpPTaHUYECKUX MTOJTUMEPOB, JECTPYKIIUSA
OyToKCUCHITHITLHBIX Tpy, otmeruieane HBr ot SiO,-CF,Br u paznoxenne SiO,-
SO;H). Paznokenne 3akperuieHHBIX COJIeH MpOTeKaeT 0e3 yJ4acThs CHIIAHOJIOB,
KaK peakmus IepBoro mopsaka. Jms Takux MpOIECCOB SHEPTHS aKTHBAIIUH
XapaKTepu3yeTcss y3KUM HHTEPBAJIOM 3HAYCHHH, M MOXKET HCIIOJIB30BaThCS Kak
aJIeKBaTHasi Mepa KHCJIOTHO-OCHOBHBIX Ba3MMoJeHCTBUH. B ciyuae, ecnm
KOHIICHTPAIMs CHJIAHOJIOB HA TIOBEPXHOCTH HEJOCTAaTOYHA JUIsl 00eCIIeueHHs BCeX
MPOLIECCOB  PA3JIOKECHUS, B BBICOKOTEMIEAPTYpHOH 00JacTH MPOSIBISIFOTCS
JOCTaTOYHO  HEOXXKUJAHHBIC  KaHAJIbl  pa3IOKCHWs, HE  CBS3aHHBIE C
UCIIONIb30BaHUEM  CHJIaHOoJoB. Hanpumep, mnpu pasnoxenun SiO,-SiMes
o0pa3zyeTcs TeTpaMeTHIICHIIaH.

CneKTpanbHO-NlOMUHECLIeHTHble cBoucTBa MoHoB Yb(Il) n Yb(lll) B
M;B5s0.X (M= Ca, Sr, Ba n X= C| Br).

npoxenko .B., bepezosckas U.B., Epprommnaa H. ., Jlonienko B.

Dusuxo-xumuueckuui uncmumym um. A.B. boeamcrkoco HAH Ykpaunul
65080 2. Ooecca Jlrocmoopghckas dopoea, 86, Yrpauna

B HacTosmiel ~ paboTe  TPEACTABICHBI  PE3YJIbTaThl  HCCJICIOBAHUS
JIOMUHECIICHTHBIX CBOMCTB M;Bs0¢X, akTUBUPOBAHHBIX HOHAMH HTTEPOWSI.

OKa3aHO, YTO B 3aBHCHUMOCTH OT YCJIOBHH CHHTE3a HWOH HTTEpPOUS MOXKET
HaXOJHUTHCSI B PEIIETKe B CTEMEHAX OKucieHus +2 um +3. Jlnsa crabumuzaruu
nonoB  Yb(I[) B M;B;09¢X HEOOXOOMMO HCHONIB30BaTh TIPU CHHTE3E
BOCCTAaHOBUTEIIbHYIO aTMocdepy, Torma kak B ciydae SrB4O; crabmmusarms
Yb(II) mpourcxomut naxe B HeWTpaybHOH atMocdepe. OCHOBBIBasICh Ha JTAHHBIX,
nosiydeHHbIX 11 M,;BsO0¢X:Ce(III) , MOXHO IIojaratb, 4YTO 3apsAN0Bas
xomrercarmst  Yb(III) 8 M,BsO9X ocymecTBiseTcst mocpecTBoM 00pa3oBaHus
Bakancuii I1[3M. pu onTuueckoM BO30YXKICHHH CICKTPBHI JTFOMHHCCIICHIIUU
M,B;500X: Yb cocTosT u3 noxoc ¢ Mmakcumymamu ipu 415, 465 (Ca,Bs09Cl); 420
(Sr;B509CI) m 415 um (Ba,BsO¢Cl). DT mosockl MOTYT OBITH TPHITHCAHBI
nepexomam 4f'*— 4f°5d B wmome Yb(II). Crextp momunecuenmmn Yb(II) B
SrB4O; cOCTOHUT U3 MONOCH C Ay = 362 HM.  pH PEHTTEHOBCKOM BO30YXKICHUH
M,B;500X: Yb B crekrpax HaOIOAaeTCS TAKKE MOJOCA € Ama = 340 — 350 HM.

OKa3aHO, YTO OHa O0yCIIOBJEHa IepexojaMu ¢ mepeHocoM 3apsina B Yb(IID) —
JUTaH]  KOMIUIEKCaX. YCTaHOBJIEHO, 4YTO HOH TalloTeéHa  OKa3bIBaeT
HE3HAYUTENIbHOE  BIUSHUE Ha  TIOJIOKEHWE MaKCHMyMOB B  CIIEKTpax
JIOMUHECIICHITM W e  BOo30ykneHws. JIpyruMu  ClIoBaMH, OCHOBHEIE
CIIEKTpaJIbHBIE XapakTepucTUku M,BsO¢X: Yb ompemenstorcs cCeMbl0 HOHAMH
KHCIIOpO/Ia, TIPUHAIIKANIUX OOpaTHBIM TPYNIHPOBKaM. B 3akiodeHre MOKHO
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OTMETHTh, YTO JallbHEWIIee WCCICIOBAHNE IaHHBIX TBEPIBIX PAacTBOPOB
MPEICTaBISIETCS IETIECO00Pa3HBIM C HAYYHOW U MPAKTHYECKONW TOYEK 3PEHHSL.

CpaBHuTenbHble uccnegoBaHna 3 peKTUBHOCTU copOuum
HepTenpoAYKTOB yrnepoAHbLIMM MaTepuanamMm pasfiMyHoro Tuna

Kpasuerko O., llIsen JI., YpBant O., Onensko H.M.
Hnemumym copoyuu u npodnem snoosxoroeuu HAH Yrpaunw, 2. Kues, Ykpauna.

OKOTOKCHUKaHTBI, TMOMAJAaloIe B OKPYXKAIIYIO Cpeay B  pe3yibTaTe
TEXHOTCHHBIX W TPUPOIHBIX KaTacTpod W aBapuii, TpeOYIOT OBICTPOTO aHaIu3a C
[ENBI0 OLCHKH CTENCHH 3arpsi3HCHHS W JUKBUAANWHU mocieacTBuil. K TakoBbM
OTHOCATCST W  HEPTETPOAYKTHI, SBIIONINECS ONHUM W3  Hambojee
PacTpoCTpaHEHHBIX AKOTOKCHKAHTOB. VIcTonmb3yemble TpaaWuIIMOHHBIE METOMIBI
aHamM3a HE BCEra  YIOBICTBOPSIIOT  TPEOOBAHUSAM  IKCIIPECC-METOMOB.
pUMCEHSEMBbIC COPOIIMOHHBIC METOJIBI HE TIO3BOJIIOT JOCTHYB BBICOKOU (OMH3KOM
kK 100%) cremeHM OYMCTKM W U3BJICUYCHHS HE(PTEHPOIYKTOB M3 BOJHBIX
9KOCHUCTEM.
B paboTre 3KCHEpUMEHTANBHO MOKa3aHa BO3MOXKHOCThH ITOJIHOTO COPOIIMOHHOTO
U3BJICUCHUS HE(QTCIPOIYKTOB U3 BOJBI C HCIIOIB30BAHUEM YTIICPOICOACPIKAIINX
COpOEHTOB PACTUTEILHOTO MPOUCXOXKACHUA. V3ydeHO BIHSHUE TEpMOOOPaOOTKH
PacTUTENFHOTO CHIPBS HAa CBOMCTBA YIIIEPOICOACPIKAIIETr0 MaTeprana. OKa3aHo,
9TO0 TepMooOpaboTka BeaeT K (OPMHUPOBAHHUIO CIEMUPUICCKON TOBEPXHOCTH
KapOOHHW3aTa, YTO TPUBOAWT K YBEIUYCHHIO THAPOPOOHOCTH W TOBBIICHHUIO
HepTeeMKocTH B 1,5 pasa. BEIBICHO BBICOKHE IOTIOTHUTEIBHBIE CBOWCTBA
COpOCHTOB CMCIIAHHOTO THIIA Ha OCHOBE YIJICPOIHBIX U IMPUPOIHBIX COPOCHTOB.
OKa3aHO, YTO COPOIMOHHBIC CBOWCTBA CMEIIAHHBIX CHCTEM HCAUIUTUBHBI U
3HAYUTEIBHO (BBIIIC B 3 pa3a) OTIMYAIOTCS OT CBOWCTB MCXOJIHBIX KOMIIOHEHTOB.
Kak mpaBuio, HaONIOMAIOTCS CHUHEPrHYSCKUE S(PPEKTHI. OKa3aHa BBICOKAs
3((HeKTUBHOCTh CMEIIAHHBIX COPOEHTOB B mupokoM uHTepBaie T:0K, Makcumym
HAOJFOIaeTCsI P COOTHOUICHUU COpOCHT - Hedrenpoaykr 1:10. YcraHOBICHO,
YTO YTJIEPOTHBIE COPOMPYIOIIHE MaTepHalIbI 3HAYUTEIHHO IIOBBIIIAIOT
COpPOIMOHHYIO CITOCOOHOCTH K HeTenpoykTaM npu ruapododusanuu. Halineno,
9TO TpH THAPOodOOHM3AIMM YIIIEPOJHOTO CcOpOeHTa OO0eCreuYnBaeTCs IOJTHOE
(100%) m3BnedyeHne Bcex (pakmuii yTIeBOJOPONOB, YTO HE BOSMOXKHO B CITydae
MPUMEHECHUS Pa3INIHBIX (HOpM COpOSHTOB. AHAJIN3 TONYYCHHBIX PE3YJIHTATOB
00BsICHEH ¢ TmpuBiedeHHWeM JaHHeIx O P-,  HWK-,  peHTreHockomnuw,
NOTCHIIMOMETPUH, a TakkKe METOIOB  (DM3MKO-XMMHYCCKOTO  aHAlu3a,
MO3BOJIMBIINX YCTAHOBUTH NPUPOAY CHCHU(PHUYCCKHX I[EHTPOB COpOLUU.
peanoxena npocras u 3pPeKTHBHAS METOIMKA ONPEACICHUS CTCIICHH OYUCTKH
BOJIBI OT HE(PTETIPOYKTOB.
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Physicochemical characterization of silica and of PMMA/silica
system by using inverse gas chromatography at infinite dilution

HAMIEH Tayssir '
! Faculte des Sciences, Section 1,
Universite Libanaise, Hadeth, Mont-Liban, Beyrouth, LIBAN
? Institut de Chimie des Surfaces et Interfaces (ICSI-CNRS), UPR 9096
15, Rue Jean Starcky, B.P. 2488 - 68057, Mulhouse Cedex, France

It is well known that inverse gas chromatography (IGC) technique at infinite
dilution can be used to determine the acid-base superficial characteristics of some
solid substrates like oxides, polymer and polymer adsorbed on oxide. We
proposed in this paper to use IGC technique to determine the physicochemical
properties of a silica type A130, of a polymer like poly(methyl methacrylate)
(PMMA) at various tacticities and of PMMA adsorbed on silica. In the first part,
we determined by IGC technique the dispersive component of the surface energy
of solids y? by using the well-known relationship of Fowkes expressing the
geometric mean of the dispersive components (exponent d) of the surface energy

of the probe ;' and the solid ¢ :

AGO = AGY = NaW,, = 2Na(y! y* )12
where W, is the energy of adhesion, N is Avogadro’s number, a the surface area
of one molecule adsorbed on the solid, and AG9 the free enthalpy of the dispersive
interaction. Some new models to calculate the surface areas of molecules were
proposed and allowed to highlight the presence of the second order transition

temperatures of PMMA in its bulk phase or when adsorbed on silica by varying its
tacticities. The determination, by IGC technique, of the specific free enthalpy

AG? of adsorption corresponding to the specific interactions of polar molecules
with the solid, as a function of the temperature, allowed to obtain the specific
enthalpy AH " and specific entropy ASS" . Knowing AH " of the various polar

molecules, we were able to determine the acidic constant K, and basic constant K,
of the solids according to the classical relationship :

~AH =K ,DN + K, AN
Where DN and AN are respectively the electron donor and acceptor
numbers of the solid substrates. This study showed an important effect of the
tacticity on the acid-base properties of PMMA adsorbed on silica. Applying the
previous relation and using Tables 1 and 2, we obtained the results of Table 3:
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Table 1. Values of the specific entropy of silica and of PMMA adsorbed on silica
for various tacticities of polymer

AS.” AS,*(J/K.mol) of a monolayer PMMA

(J/K.mol (adsorbed on SiO,)
)
Probes DN/AN SiO, atactic syndio isotactic
CCly 0 0 0 0 0
CHCl, 0 -3 -15 -13 -12
CH,Cl, 0.22 -2 -3 -3 -3
Toluene 2.95 -3 -4 -5 -6
Ether 9.8 -67 -62 -41 -53
T.H.F 26.32 -100 -60 -46 -57

Table 2. Values of the specific enthalpy of silica and of PMMA adsorbed on silica
for various tacticities of polymer.

—-AH,* —AH,* (kJ/mol) of a monolayer PMMA
(kJ/mol) adsorbed on SiO,
Probes DN/AN SiO, atactic syndio isotactic
CCly 0 1.84 2.71 1.59 1.43
CHCIL, 0 15.90 21.88 12.90 11.78
CH,CI, 0.22 17.42 17.96 10.67 9.86
Toluene 2.95 10.30 10.43 6.50 7.06
Ether 9.8 6.32 37.98 24.06 27.44
T.H.F 26.32 18.18 35.76 22.96 26.79

Table 3. Values of acid-base constants of silica and of PMMA adsorbed on silica
for various tacticities of polymer.

Adsorbed KA Kp Kp/Kx % atactic % syndio % isotactic
PMMAs
Atactic 0.68 1.23 1.81 39 54 7
Syndio 0.43 0.69 1.61 20 80 0
Isotactic 0.51 0.62 1.21 3 0 27
0 (silica) 1.14 0.37 0.32 0 0 0

The various adsorbed PMMASs were also classified by decreasing order of their
basic character a-PMMA > syndio-PMMA > iso-PMMA. It seems that, for more
basic PMMA ( atactic) adsorbed on solid substrates (as silica), the disorder
between polar probes and PMMA is minimum. Because of the important polar
interaction that leads to the organised surface obtained when organic molecules
are adsorbed on atactic PMMA/alumina or silica. On the other hand, there is a
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direct correlation between AS,* of adsorption and the acid-base properties of the
probes and another linear relation between the tacticity of PMMA adsorbed on
silica and its acid-base constant ratio.

Relations between the surface energy of some metallic hydroxides or
oxides and their zero charge points or their isoelectrical points

HAMIEH Tayssir '

! Faculte des Sciences, Section 1,
Universite Libanaise, Hadeth, Mont-Liban, Beyrouth, LIBAN
? Institut de Chimie des Surfaces et Interfaces (ICSI-CNRS), Mulhouse Cedex,
France

This study proposes to find new relationships between the dispersive and polar
components of the surface energy of some metallic oxides and hydroxides in
aqueous medium and their zero charge points (ZCP) or their isoelectrical points
(IEP). Potentiometric measurements allowed to determine the zero charge point of
the solids, wheraeas, electrophoresis measurements was used to investigate the
surface potential of solid particles in suspension in aqueous medium. The
apparatus was a Pen Kem Model 500 laser ztameter. The procedure was based on
the determination of the mobility or the electrokinetic velocity u of the particles as
they move through an electric field. The instrument computes the zeta potential ¢
(mV) from the Smoluchowski relationship given by following relation :

4
o=,
&

by supposing that the parameter xu >>1, where x is the Debye — Huckel reciprocal
length, a the particle diameter, 7 the viscosity of the medium and ¢ the dielectric
constant of the solvent. The materials used are_ZnO, MgQO, Zn, Zn(OH)y SiO,,

Al,O; and Monogal (an industrial product that contains zinc oxide in majority,
0.3% of aluminium and 0.2% of free oxygen). This technique allowed to obtain
the isoelectric point of various solids. Results obtained are given in Table 1.

Table 1. Values of isoelectric points, zero charge points of suspensions in aqueous
medium.

Product ZCP IEP

Monogal 5.7 47 + 04
Zn0O 6.7 72 £ 04

Zn(OH), 6.8 60 £ 04
MgO 11.2 11 £ 04
Zn 6.6 7.0£0.4
Si0, 3.1 29+0.4
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Inverse gas chromatography (/GC) at infinite dilution was particularly applied to
the determination of the dispersive component ;/sd of surface energy of solids.

The method used was Fowkes' approach which relates the free energy of
adsorption AG, of molecules adsorbed on a solid to the dispesrive component

ySD of the surface energy, by the following relationship:

AG; = 2Na (@ yHV2 + AGSP= -RTLn V,, +C
where N is Avogadro's number, « the surface area of the adsorbed prob molecule,
nd the dispersive component of the surface energy ot the probe in the liquid state

and AG®P the specific free energy of adsorption, R the perfect gas constant , T
the column temperature (expressed in K), Vn the net retention volume of a solute
and C is a constant depending on the solid and the chosen reference states. If non

polar molecules, as n-alkanes, are used, AGP = 0. By plotting RTLn V,, of n-
alkanes versus 2 N a (}//d)l/ 2, the slop of the straight line then allows to obtain
ysd of the solid. Results obtained are listed in Table 2.

Table 2. Values of ysd and pH of suspensions in aqueous medium.

pH of the 7Sd (in mJ_m-Z)
Product aqueous at 25°C
medium
Si0, 4.6 94.8
Monogal 6.5 84
Zn0 6.8 75
Zn(OH), 7.2 65
Zn 7.5 70
ALO; 8.7 58.4
MgO 10.4 45

Linear relationships were obtained between ;/Sd of the oxides and their /EP or pH
of their suspension in aqueous medium :
%9 =111.6 - 5.6 (IEP) or %9=136.9-9.0 pH

Using the results of Sohnel on interfacial energy yof electrolyte cristals in
aqueous medium :
7=34.8-17.8 log Ceq,
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supposing that hydroxyl groups at the surface of a solid oxide can act as acids or
bases and showing that :

1077 -10™
C, =
e 10~ ll _ IOZ(ZCP"H)J
we obtained linear relationships between polar component y of oxides and their
IEP, ZCP or pH of their suspension in aqueous suspension:
wP =247 UEP) +123 , 3P =2.64(ZCP)-0.550r y =3.83 pH-10.9
In conclusion, inverse gas chromatography (/GC) at infinite dilution was used to

determine the dispersive component ysd of the surface energy of some metallic

oxides and hydroxides. The zero charge point (ZCP) of these solids was
determined by potentiometric measurements, whereas their isoelectric point (/EP)
was calculated by zeta potential tehnique in aqueous medium. This study allowed
us to determine the acid-base properties (in term of Bronstedt acide-base concept)
of the solids. The interfacial energy of the oxides and hydroxide was obtained

from the results of Sohnel. The new linear relationships found between ysD of

solids and their ZCP (or their /EP, or pH of their aqueous suspension) allowed to
obtain the polar component of the surface energy as a function of ZCP or /EP of
these solids.

Mpouecchbl TepMOAECTPYKLMN B KOMMO3MLMOHHbIX MaTepuanax Ha
OCHOBE NMOJIN3TUIIEHa U HAHOKPUCTANJINYEeCKOro HUKens

Cemko JI.C., JI3r06enko JI.C., Orenko B.M.

Hnemumym xumuu nosepxnocmu Hayuonanonoti Axademuu nayx  Yxpaunot,
ya. enepana Haymosa, 17, 03164, Kues, Yxpauna

Panee HamMu OBUTM HCCIEIOBaHBI CTPYKTYpa, 3JICKTPUYECCKAEC WM MATHUTHBIC
CBOMCTBa KOMIO3UITMOHHBIX MaTtepuasioB (KM) Ha ocHoBe momwaTuieHa ( D) u
HaHOKpHcTaumdeckoro Hukeds (Ni). OmHako TPOIECCH TEPMOOKHCICHHS H
TEPMOJCCTPYKIIMA JTUX MaTepualioB  He ObUIM u3ydeHBl. JlamHsa pabora
MIOCBAIICHA MCCIICAOBAHHUIO BIUSHUS COACPKAaHUS HaHOKpUCTaUIMIeckoro Ni Ha
npoueccel Tepmoaectpykuru KM B cucteme D - HaHOKpHUCTAUIMYeCKUUA Ni.
O6pasipr KM mosryyany cMEIIMBaHUEM MOPOIITKOB D M HAHOKPUCTALTUYCCKOTO
Ni ¢ mocienyromum ropssurM peccoBanueM. Copepskanue Ni B KOMITO3UIHH
BapupoBamu oT 0 mo 100 maccoBeix % (ot 0 mo 1 obwemuoll monmm, 6). s
MPEIYIPEXKACHUS arperalydy 9acTHIl HaHOKpUCTauuaeckoro Ni B mporecce ero
CHUHTE3a  WCIOJNB30BAIMA  CTAOWIM3UPYIOIIMH  areHT. g — u3ydyeHHs
tepmonecTpykim B KM Ha ocHOoBe D m Ni, a Takke MPOIECCOB OKUCICHUS
MOCJTIETHET0 TMPUMEHSIH MeTol Iu((epeHInaIbHOTO TEPMUYIECKOTO aHaIm3a 1
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TEPMOTpPaBUMETPUH . /[l OLEHKHM OJTHX TIPOLECCOB HAaMHU MPEATIOKECHBI
CIIEIYIOIINE TEeMIIepaTypHBIE XapaKTepUCTHKH: T, — TeMIeparypa, KOTopas
XapakTepu3yeT Hadajo OKHcIeHHs J; T; — COOTBETCTBYEeT NIEPBOMY
9K30TepMUUecKoMy MakcuMymy Ha kpuBoil JTA; T,, Ts;, T3 — OCHOBHBIM
TIyOOKHM SHAOTEPMHUYECKMM MUHUMyMaM Ha kpuBoi JITA, T, — Hadamy morepu
Mmacchl, Ts — morepu 10% wmaccer obpasmos KM ( xpuBas TT), T¢ —
MaKCHUMalbHOW ckopocTu motepu Macchl (kpuBas JTT). Kak mokazamm Hamm
WCCIICIOBaHMA, Ha MPOIECCH TEPMOICSCTYKIIH B JAHHOW CHCTEME BIIUSIOT TaKUE
(dakropsl: comepxkanue Nj KaTaTUTHYCCKHHA TMPOIECC OKUCICHHS O B
NPUCYTCTBUHM IOCICIHET0, CTCMEeHb KPHUCTAIUIMYHOCTH HANOJTHEHHOrO O,
CTCTICHb OKWCICHHS Nj s BICHHSA CTPYKTYpOOOpa3OBaHHsS €ro YacTHII,
Temneparypa. Hambornee cymiecTBeHHOE BIHMSHHE HAHOKPUCTATMYECKOTo NiHa
OCHOBHEBIC XapaKTCPUCTUKH TEPMOJCCTPYKIIUH MPOSBIISICTCS MPU €ro HEOOIIIOM
conepkannu. Tak, BBenenue B komrosuiuio 0,01 o6bemMHoM 10 NipUBOIUT K
CHIDKEHHIO COOTBETCTBYIOIINX TeMIepaTyp, XapaKTepU3yIOIIIX
tepmoiecTpykuuio KM, mo cpaBHenuto ¢ HeHanoynHeHHbIM  J: To— na 3°C, T,-
Ha 30°C, T; — na 23°C, T4 — na 20°C, Ts — Ha 4°C, Tg — na 16°C. pu
JnanpHelmeM yBeiamdeHun coaepxkanuss Ni ot 0,01 mo 0,37 o0bemHOH moin
HaOJroaeTcsl HeNIMHEHOe N3MEHEHNE 3TUX XapaKTepucTUK. Hamu ycTaHOBIIEHO,
9TO I 00pasia HAHOKPUCTALTUYECKOro Nj MOKPBITOTO CTaOMIHU3UPYIONAM
areHToM (IMPEMSATCTBYIOIIMM arperaluy ero YacTHIl B IPOIeCcCe CHHTE3a), B
obmactu temmeparyp 90 - 370°C mpoucxomuT moTtepss Macchl mopomka Ni
BCJIEJICTBHE YAAICHUS CTaOMIN3HPYIOMIETO areHTa C IOBEPXHOCTH €ro YacTHIl.

pH OTCYTCTBHH CTa0MIM3aTOpa Ha IOBEPXHOCTH HAHOKPHUCTAUIHYECKOTo Ni
HaOIroIaeTCsl U3MCHEeHNE HakiIoHa Ha kpuBoi JITA B obmactu Temmnepatyp 320 -
360°C. ocneanee BbI3BaHO (Pa30BBIM TEPEXOJOM BTOPOTO pPOJAA W CBSI3aHO C
notepeit peppomarHuTHBIX cBoiicTB Ni(Tod ka Kropm T=358°C). pum 3TOM Ha
kpuBoil JITA ¢a3oBelii mepexoj HE CONPOBOXKAACTCS TEIUIOBBIM S(PPEKTOM,
MPOUCXOJUT TOJHKO aHOMAJIBHOEC M3MCHCHHE TCIUIOEMKOCTH. PH JalbHEHIIEM
MOBBINICHUN TeMIlepatypbl B wuHTepBasie 360-385°C nabmromaercs peskoe
BO3pacTaHWe Macchl Nj YTO COMPO BOXKAACTCS YBEIMUYCHHEM 3K30TEPMUYCCKUX
nporeccos Ha kpuBoi ITA. Makcumym Ha kpuBblx ITA u ITI" cooTBeTCTBYIOT
658°C, u ero mosBIeHNE CBA3aHO ¢ okuciaeHreM Ni Pacuer mokasaj, 4To macca
mpo6sl Ni mocie oxucnenus n1o T=1000 °C cooTBeTcTByeT 0oOpazoBaHuio 95
MacoBbIX % NiO. o0ka3aHO TaKke, YTO HHTCHCUBHOE OKUCIICHUE caMoro Nimpu
T>360°C  cmocoOCTByeT  3aMEIJICHHIO  JHIOTEPMHUYECKHMX  IMPOIECCOB
JICTIOTAMEPU3AITU D, YBEIMYCHHWIO TEMIIEPAaTyp OCHOBHBIX TJIYOOKHX
SHAOTEpMHUUECKHX MHUHHUMYMOB Ha kpuBor HATA (T, Ts, Ti'), cBA3aHHBIX C
pa3pheIBOM CBsi3ed W JAemoiuMepusanueid . YCTaHOBIECHO, YTO OOpa3oBaHHE
Pa3BETBIICHHOTO MYJIBTH(QPAKTAIBHOTO KiacTepa NiB 00JacTH KOHICHTpAIHUA
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BhIIIIC TOpora mepkoysimuu (0,) crmocoOCTBYyeT CHUKEHHIO Temreparyp: Ty,
Ti(mauana motepu Maccel), Ts (morepu 10% wmaccel), Tg (MakcHManbHOM
CKOpPOCTH TIOTEPH MAacCHl). OJY4YEHHBIE Pe3yJIbTaThl HCIOIB30BAHBI MIPH BEIOOPE
ONTUMAJIFHBIX apaMEeTPOB TEXHOJIOTHYECKOTO Mporecca  moiydenuns KM Ha
OCHOBE O ¥ HAaHOKPHUCTAIUIMYECKOro Nj a TakkKe OIICHKE MaKCHMallbHBIX
TEMIIepaTyp UX HKCILTyaTaIlHH.

Determination of electron donor and acceptor numbers of ZnO, MgO
and some clay samples by zetametry in organic medium —
Proposition of a new method.

HAMIEH Tayssir "

! Faculte des Sciences, Section 1,
Universite Libanaise, Hadeth, Mont-Liban, Beyrouth, LIBAN, 2 Institut de Chimie
des Surfaces et Interfaces (ICSI-CNRS), Mulhouse Cedex, France

We proposed in this study to determine the acid-base behavior of the various
solids in organic medium by measuring their zeta potential. The results obtained
will be compared with those obtained by inverse gas chromatography (IGC) and
zetametry in aqueous medium. Electrophoresis was used to investigate the surface
potential of solid particles in suspension in aqueous and organic media. The
apparatus was a Pen Kem Model 500 laser ztameter. The procedure was based on
the determination of the mobility or the electrokinetic velocity of the particles as
they move through an electric field. The instrument computes the zeta potential
(mV) from the Smoluchowski and Huckel relationships. Results obtained by this
technique show that both ZnO and MgO oxides have the same behaviour as a
function of the various solvents. However, MgO oxide is more positively charged
in acidic solvents and less negatively in basic solvents. In amphoteric solvents,
ZnO attracts more negative charges than MgO. Therefore, MgO surface is more
basic than ZnO surface, in termes of Lewis’ approach. The electron donor and
acceptor numbers of the solid substrates were calculated using the following
relationship :

(DNS - DNL) (ANS - ANL) =k € D¢ Np
where k is a proportionnality constant, & the relative permittivity of the medium,
D the diameter of the particles, { the zeta potential and Np the number of particles
per mole of solid. DNS and ANS’ and DNL and ANL are the Gutmann electron

donor and acceptor numbers of the solid and the liquid, respectively. If we use six
polar solvents, we obtain from previous equation a non-linear system composed
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by six equations with three unknown parameters which are ANS’ DNS and Kl'

We proposed a new method to resolve this non-linear system and we calculated
the donor and acceptor numbers of MgO and ZnO. In the second part of this
paper, we studied the acid-base behaviour of three clay samples (E{ : kaolinite
from Charentes, E2 : kaolinite from Ploemeur and E3: kaolinite from Provins) by
using the previous technique of electrophoresis in organic media. The values
obtained are highly dependent on the presence of water traces. A new
experimental technique is proposed, based on the extrapolation of the plot of the
zeta potential versus the water content of the clay suspensions, allowing to
determine the electron donor and acceptor numbers, in Lewis sense, of sthe clay
surfaces. The results show that the Lewis acid character of thes clays is increasing
in absence of water (for example : ANS changes from 11.7 in presence of water to

14.7 in absence of water for the E] sample). The results obtained in absence of

water are in good agreement with those obtained by inverse gas chromatography
and are related to the surface (Si/Al) atomic composition.

TepMiyHa cTabinbHiCTbL Ha NOBITPi reTepoMeTaniYyHUX KOMMIEKCIB
Migi Ta UMHKY 3 eTuneHgiamiHom

puma O., etpycenko C., Kokoszeit B. M., Cynasmosa B.C.
Ku ecoxuii nayionanvnuti ynisepcumem imeni Tapacca Lllesuenka, m. Ku 6, Yxpa na

Erunenmuaminni komrexkcu Cu i Zn ciiy)kaTh OCHOBOIO psay (PyHKIIOHATBHHX
MaTepialiB, 0 MOXYTh BUKOPUCTOBYBATUCH B IIUPOKOMY iHTEpBaIli TEMIICPATYP.
B 3B’s3ky 3 OMM JOIIEHO BHBYWTH TEPMIUHI BIACTUBOCTI TaKUX CIOJIYK B
HEI30TePMIYHOMY pPEXHMi IpH IPOrPaMOBAHOMY HarpiBaHHI 3 OJHOYAaCHHUM
IPOBEICHHIM ATA (mndepeHmiitHo-TepMiyHOTO aHaNizYy). 3pazku
eTWJICHIUAMIHHUX KOMILJIEKCIB CHHTE3YBalll 10 PO3POOJIEHIH HAMW METOIHII,
CKJIQJI 1 CTPYKTYPY BH3HAUYaJ W XIMIYHUM aHalli30M, PEHTTC€HIBCbKHUM METOJIOM Ta
3a nonioMororo [Y-criekTpiB. @opMyi CHHTE30BaHHUX 3pa3KiB HaBelleHI HIDKUE:

[Cu(en),ZnCl,] dmso

[Cu(en),Zn(NCS),] - 0,5H,0

[Cu(en),ZnCl,] dmf

[Cu(en),Zn(CH;COO),]
BumHO, MmO BCi BOHH € MIJHO-IIMHKOBHMH KOMIDICKCHUMH CHOJYKaMH, SKi SIK
niranau Mictsate etrneHauamin, CI', NCS, Ac’. Otpumani TT'-, ATT -, T A-kpusi
npu mBUAKOCTI HarpiBamHs 10 K/XB cBimuaTh, MmO IS BCIX 3pa3KiB MpH
HarpiBaHHI CIIOCTEpIraeThCs BTpaTa Macd. pHYOMY Ha MEpLIiH cTagl mpouecy
HarpiBaHHsA BiOYBa€ThCS BIANICIUICHHS MOJEKyl posuuHHuka (JMCO, JM®,
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H,0, CH;CN). 11i poriec CynpoBOKYIOTHCS TMOTIWHAHHAM TEIUIOTH . BaXxmBo
OyJ0 TOPIBHATH MiX cO00IO I1i TEIJIOBI edeKTH. I Mboro MU po3paxyBalid X i3
ATA-kpuBux. Bimomo, mo TermoBuii epext nporiecy AH, 3adikcoBanuit Ha JITA-
KPUBIH, 3aITUCYETHCSA 32 (HOPMYIIOIO:

AH = kS/n;, (1)
ne k — xoedimieHT TermooOoMiny; S — mioma abo maca mika Ha JITA-kpusiii; n; —
KUTBKICTh MOJIb PEYOBHHH, KA ICPETBOPIOETHCS.

{06 BW3HAYUTH 3HAYCHHS Kk, MiIOMPAIOTh PEUYOBHHU 3 BIIOMHMH TCIUIOBUMHU
epekramMu TONIMOP(HUX NEpeTBOPEHb, IUIABICHHS abo po3kimamy 1 sKi
nepediraroTh MpH TEMIIEpaTypax, ONM3BKUX IO JOCHIDKYBAaHHX. MU BHU3HAYAIH
KoeimieHTH TemIoo0MiHy 3a gomomorow Sn, Pb, Na,WO, KNO; i KCI npu
PI3HUX MIBUAKOCTSIX HarpiBaHHs. Jomm min «mikamu» JTA-KpUBUX BU3HAUYAIA
NUITXOM 3BaKyBaHHs TIEPEHECEHUX Ha KalbKy «mikiB». OTpumani 1o IIiit
METONHWIII 3HAYCHHS TEIUIOBUX €(EKTiB BCiX BHBUCHHX IPOIECIB CBIiTYaTh, IO
HaliBaxde (3 HaAWOUIBPIIMM TO3UTHBHUM TEIUIOBHM €()EKTOM) BiIPHUBAETHCS
moutekyia JJMCO Bin [Cu(en),ZnCl,] dmso. lle MOKHA TIOSICHUTH THM, 110 MK S
= 0 i Cu 1a Zn yTBOPIOIOTHCS CHUIBHI 3B’S3KW 32 TUIOM XiMidHHX. [likaBuM €

¢axr, mo B 3pasky [Cu(en),Zn(NCS),]- 0,5H,0 xpucranizauiiina Boma i 2 en
BIJIIEIUTIOIOTECS 3 MOTJIMHAHHAM TEIUIOTH, IO (PIKCYETBCS OJHUM «ITIIKOMY.

pUYOMY JIO TIOYATKY AECTPYKII CIOCTEPITaeThes «modiMopdHe» mepeTBOPEHHS,
SIKE PI3KO MEPEXOIUTh B CHIOC(EKT, MOB’sA3aHul 3 BimmereHusM H,0 i 2 en.
Bunpinenns onHie  i30HITPWIBLHO TPYNMH CYHPOBOJKYETHCS TOTIWHAHHAIM
HEBENMKO  KimbkocTi Termotn npu 340-430°C. Bume 430°C mopsn 3
SHJIOTEPMIUYHUM IpouecoM BifpuBy NCS-rpynu NOYHMHAETHCS OKUCHEHHS Mifli,
SKE CYIMpPOBOMKYETHCS 3HAYHUM €K30TEepMIUHUM TeruioBuM edekrom. 1106
MOSICHUTH OTPHMaHi €(QeKTH, MU BHBYMIN TepmiuHy cTilikicte CuCl,-2H>0 i
Cu(en),Cl,-2H,0. BcraHoBWIM, 1O TIPU X HArpiBaHHI CTIOCTEPIralOThCS TEIUIOBI
nporiecd 3 Onu3pkuMH edekTamu. i1 BCiX IHITMX KOMIUIEKCIB TMPH BHUCOKUX
Temneparypax (>430°C) crocTepiraroThcsi TakoX eK30TepMiuHi edeKTH, Xodu
MPOLIECH CYNIPOBOKYIOTHCSI BTPATOI0 MacH croiyk. Lle, 3rinHo 3 po3paxyHKamH,
00YMOBIICHO OKHCHEHHSIM Mimi, BiI siko Bix’emHamuck en (mpu t=200-300°C) i
BOHa MOJK€ B3aEMOJISATH 3 KHCHEM TOBITps. SIKIIO HarpiBaHHS MPOBOIWTH B
iHEepTHIH aTMocdepi, TO ILOTO HE crocTepiraeThcs. LMHK, SKIIO BiA HHOTO
BiJIIPBYThCS JITaHIHU, T€X MOXE OKHCHIOBATHCH, ajie JUIA I[bOTO MOTPiOHO 3pa3ok
HarpiTH 70 OiJbII BHCOKO TeMIIepaTypH, ToMy o 3B’s30k Zu-mirany (CNs, Cl,
CH;COQ) 6inbIn cuTbHHMN, 10 BUAHO TI0 AH TIpoIIeciB BipUBY Pi3HUX JIITAH/IIB.

poTe BTpara Macu IIpH Tepediry ek30TepMiuyHHX edekTiB oxucHeHHs Cu
MPOJIOBXKYETHCS, TaK SIK Maca MPHEIHAHOTO KHUCHIO 3HAYHO MEHINA, HIX Maca
BiZipBaHMX B IIbOMY IHTEpPBaJl TEMIIEpaTyp YacToK, TOOTO BTpara Macu 3a
PaXxyHOK BIIpUBY YacCTOK IEpEBaKa€e MPHUPICT MacH, OOYMOBICHHN OKHCHCHHSIM
MmetaniB. Skmo, Hanpuknax, B crnoayii Ne80 (Cu(en),Zn(CH;COQO),) KinabKicTh

194



Mome Mimi 2,58'10%, To mpm mepebiry peakui Cu+1/20,=CuO 6yzxe
npuennyBatuchk =~ 0,002 r, mo cxmagae 1,6% i € 3Ha9HO MEHIIIMM 3a BTPATy MacH,
aka JopiBHIOE 2,24%.  iATBEPIKCHHSM OTPHUMaHUX HAMH pe3yJbTaTiB €
JiTepaTypHi JaHi, [0 BCTAHOBJIICHI TpHW JepuBaTorpadigyHOMy BHBUYEHHI
TEPMIYHO CTIHKOCTI eTWIEHAIaMiHHMX KOMIUJICKCIB MiJli Ta HIKEIO0 BHIY
M(en),(HCOO),, ne dikcyBanu ek30edeKkTH, ki 00yMOBJICHI OKHCHEHHSM Mili i
Hikemo. Oco0IMBO IHTCHCUBHO (3 BUOYXOM) BimOyBanoch okucieHHs Cu i Ni B
KomIutekcax M(en),(NO;),. HaBnaku, mpu nepuBatorpadiyHOMY IOCIiIKESHHI
KOMIUIeKCiB  M(den)»(SAC) mo 1000°C Gyn0 BCTAHOBHIHM, IO NPH BHCOKHX
TeMIlepaTypax yTBOPIOIOTHCSI OKCHAN MiJli 1 HIKeJIs, X04 PO eK30e(peKTH SIBHO HE
TOBOPHTHCHL.

HJocnigxeHHA KOMNEeKCOYTBOPEHHSA aMiHOKpeMHe3eMiB MeToA0M
EPC

3atines B.M., Koonmiaceka H.I'.
Ku ecokuti nayionanvruti ynisepcumem imeni Tapacca lllesuenka, m. Ku 6, Ykpa na

XMK  BHKOPHCTOBYIOTb SIK  aiCOpOEHTH, CKJIQJOBI pI3HMX  JaTYHKIB,
KaTaji3aTopiB, KOMIIO3ULIHHMX MarepianiB Tomo. [lns Oigpll IIMPOKOTo Ta
OTNITUMAJILHOTO X 3aCTOCYBAaHHS HEOOXiJHO BUBUMTH (i3WKO-XiMidHiI BIACTHBOCTI
XMK, X 37gaTHICTP A0 B3aEMOJAI 3 PI3HUMH pPEYOBHUHAMHM, aJCOPOITiiiHI
XapaKTepUCTUKA. B 3B’S3Ky 3 MM MM JOCHIIWIH Psl KpPEeMHE3EMiB,
Moau(iKOBaHUX MTEPBUHHUMH, BTOPUHHUMH 1 TPETHHHAMH aMiHaMH. 31aTHICTh X
B3aEMOJIISITH 3 COJSTHOIO KUCIIOTOIO, Cyab(daTaMu Mifli Ta HIKeIlt0 BUBYMIN Ha pH-
METpi Ta 3a JIOTIOMOTOIO JIAHIIOTa BHILY:

M/M? //KCI-AgCl/ Ag, ne M - Cu, Ni (1)
B crakan 3ammBamu 25 mu Boau 1 3acumanu 100 Mr OYHIEHOTO XiMiYHO
MOJM(IKOBAaHOTO KpPEMHE3eMy Ta CTaBWJIM Ha MAarHiTHy Mimanky. iciast 30-
XBWJIMHHOTO NEPEMINIyBaHHS B CYCIICH31I0 BMIIyBaIN CKIISTHUH, XJIOPHACPIOHMNA
Ta MigHUH abo HikeneBuil enekrponu. OTpuMaHy cycrensito Tutpysamu 0,005
COJISTHOIO KHCIIOTOI0, Cy/b(aTaMy Mifi Ta HiKeI0, BUMipIOIOYH MpHu oMy pH Ta
EPC nanmrora (1).. I3 orpumannx 3Hadens EPC 3a BigoMuMHu CIiBBIZHOIIICHHSIMH
pO3paxoBYBalld aKTHBHOCTI WOHIB BUBYCHHX METaliB, SKi € BaKIHUBOIO
XapaKTePUCTUKOIO TIOBEIIHKH KOMIIOHEHTIB PO3YHMHY. AHAJOTIYHI TOCIiTH
MPOBEJICH] 3 TUCTHIHOBAHOIO BOJOIO, M00 ominuTH BIuB XMK Ha B3aeMomiro 3
COJITHOIO KHCIIOTOIO, CyibhdaraMu Mimi Ta Hikemro. Jns mpuximaxy B TabmuIi
HaBEJIEHO pe3yJbTaTH, OTpUMaHi pu TUTpyBaHHi HoHamu Cu, XMK. BunHo, mo
axtusHocTi Cu’’ B BOIHMX DO3UMHAX TPOSBISIOTH MO3BUTHBHI BiIXMJICHHS Bil
ineampmocti.  opiBHsHEs pH i aktmBHocTeit Cu’' y BOAHHX pO3uUMHAX i
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CYCIIeH31sX TMOKa3ajo, IO BOHM HWXKYI s cucteM, 1o MmicTath XMK. Ile
CBITYMTH PO 3BA3YBaHHS HOHIB BUBUEHUX MeTaliB 3 XMK.

. . . 2+ . .
Tabmumsr MossipHi KoHIIeHTpali Ta aktuBHOcTi Cu”™ y Bogi Ta cycnensi XMK

Vs | [C7],10° | E,-10°B a0 | E, -10°B a, .. 10
BOJHWI PO3YNH CyCTIeH3is

0,1 2 15 58 -15 5,8
0,7 14 40 40 10 4

1,1 22 53 110 30 18
1,7 30 59 135 46 63
2.3 44 62 200 56 136
33 68 73 321

pUUOMY 3HMKEHHs aKTHBHOCTeil Ni °' Gimpme, Hix y Bumagky Cu ° . Crmix
TaKOX BIIMITUTH, IO TPH THTPYBaHHI BOJIW Ta cycmneHsidi pozumHamu CuSO,,
NiSO,, HCI 3menmyetscss X pH Ha 1-2 ogunwumi. I{e Bkasye Ha Te, 1m0 yTBOpEHi
HOBi CIOJYKH, WOHM BIUIMBAIOTh HA JHUCOIIAIil0 BOAW, 30uUTbIIytoun . I3
OTpUMaHUX aKTUBHOCTEW HOHIB TPH TUTPYBaHHI BOOU Ta BOJHUX CYCIICH3ii
BKa3aHUMH BWIIE PO3YMHAMH OIIHWIM X ajncopOmiro. BusiBmiocs, mo 1mi
BEJIMUMHHA JOOpe Y3rOMKYIOThCS 3 OTPUMAaHUMH HaMH KOHJIYKTOMETPHYHHM
meronoM. Takum unHoM, pociikeHHs XMK meronom EPC no3Bosse KopekTHO
OLIHUTH 3/aTHICTH 1O KOMIUIEKCOYTBOPEHHS, aicopOLil0 HOHiB, BIUIMB Ha
MOBE/IIHKY PO3YHHHHUKA.

MpoToniTMyHi xapakTepucTuku mogucikoBaHMX amMiHO KpeMHe3eMiB

Omnitinuk B. /1., 3aiines B.M.
Ku ecoxuti ynisepcumem im.Tapaca Llleguenka, , Ku 6

B  pmamiii po0OoTi HaBeNCHO pPE3yNbTaTH JOCHIKCHHS  MPOTONITHYHIX
BJIACTHBOCTEH 3aKpIiIUICHUX Ha KPEMHE3EMOBI aMiHiB pi3HO OYIOBH, IEHTATHOCTI
Ta OCHOBHOCTI 3 METOI0 BCTAHOBJICHHS 3araJlbHUX OCOOJIMBOCTEH IIpoIEciB
MPOTOHI3Alll , IO BiIOYyBaroThCs B 3aKkpiruieHomy mapi XMK, a takox 3 meToro
Bepudikali NPUYUH 3HIWKEHHS OCHOBHOCTI aMiHIB TPH X 3aKpiluleHHI Ta
BU3HAYEHHS CTYIIHIO BIUIUBY Pi3HUX (aKTOpiB HAa OCHOBHI BJIACTHBOCTI
3aKkpimeHux rpyn. s gociimkeHHs BukopuctoByBaim XMK, 1o Bipi3HAIUCH
npuponaoto 3akpirmeHoro mapy (Cr-(CH,;);NHCH;, A-(CH,);NH(CH,),CN, A-
(CH2)3NH(CH2)2NH(CH2)2CN, A-CH2)3NH(CH2)2NH2 Ta Cr-
(CH,);NH(CH;),NH(CH;),NH;), 1 KOHIEHTpaIli€f0  3aKpilJIeHuX TPyl
AHOManbHa TIOBEJIHKA 3aKpilUICHMX aMiHIB B  pEakll IPOTOHYBaHHA
MOSICHIOETBCSI BUCOKOIO T'YCTHHOIO 3aKpiIUICHOTO INapy i XapakTepHa JIMIIE IS
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NMEepBUHHMX amiHiB. bi- Ta TpuaeHTaTHI aMiHM TMPOTOHYIOTHCS AHAJIOTIYHO
po3unHy. Po3paxoBaHO KOHCTaHTH MPOTOJNITHYHUX pIBHOBAr Uil JIEB’SITH
XiMIYHO-MOIN()IKOBAHUX KPEMHE3eMiB, IO MICTATh KOBAJICHTHO 3aKpiIlieHi
TPpyNU allKilaMiHiB. OKa3aHo, 1o mpoTodiTiudHi BiaactuBocTi A-NHCN Tta Cr-
NHCH; KOpeKTHO OMMUCYIOTHCS IBOMa KOHCTAHTAMHU PiBHOBAry.

Cop6ent t, °C pK; pK, pK;
20 6.6120,05 340,05
Cr-NHCH, 32 6.53£0.,05 3.35:0.05
C,=528mM/g 38 6.440.,05 3.420,05
50 6.23£0.,05 2.95:0,05
17 6.85£0,02 3
A-NHCN 25 6.75£0.,02 4.89£0.,05
C,=271mM/g 30 6.420,02 ;
40 6.15£0.02 4.730.,05
Actn T 60006 | 337006
9 :l: 9 9 :t 9
Cr=132mM/g 40 6.28+0.06 3,34=0,06
Cr-Dien 17 7.37£0,03 6,0120,03 | 3,03£0,03
C,=310mM/g 50 6.940,03 5412003 | 2,520,03

B Toii xe gac mis A-En ta Cr-Dien qomaTkoBuX, He XapaKTepHUX I PO3IUHHY
KOHCTAaHT HE BHABJICHO. B pamMkax Mozemi XIMIYHUX pEakIid Ie MOXe
MOSICHIOBATHUCS 3MCHIIICHHSM B3a€EMHOTO BIUTUBY CYCIIHIX iIMMOO1I30BaHHUX TPYIL.
3HaiineHo, mo ocHoBHICTH A-En ta Cr-Dien 3HauHO Oinmblie 3a mependadcHy.
MOXJIMBO 1I€ € HACIiIKOM 301JbIICHHS CTYNEHIB CBOOOIM (QYHKI[IOHAJIBHUAX TPYII
i3 3pOCTaHHSAM JHIHHUX PO3MIpiB IMMOOITI30BaHO MOJIEKYJIM. OKa3aHO, IO
JIpyra KOHCTaHTa MPOTOHI3aIll XapaKTepU3ye TYCTUHY 3aKpiIICHOTO Iapy, sKa, B
CBOIO YEPTY, 3AICKUTH BiJl JIHIHHUX PO3MipiB iIMMOOITI30BaHO MOJICKYIIH.

KomMmnnekcoyTBOprOHOUi BMAaCTMBOCTI NonigeHTaTHUX
aMiHOKpeMHe3eMiB

Omnitinuk B./1.,.3atines B.M
Ku ecoxuitl ynisepcumem im. Tapaca Llleeuenxa , Ku 6

BuBueHHs KOMIUIEKCOyTBOproounx BiactuBocted XMK nmae MoximBicTh
OLIIHUTH BiJICTaHb M)XK CYCIIHIMH JIiIraHAaMH, TOMY MH 3aCTOCYBaJIM LIEH METON SIK
IHCTpYyMEHT BHUBUYCHHS Tomorpadi 3akpimieHux rpyn. KommiekcoyTBopeHHs
3aKpiruieHnX Ha KpemHezeMax amiHiB BuB4Yanu 3 Cu(BF,),-6H,O Ta 3 PdCl, B
mumeTtundopmamini Ta aneroHiTpuii. I[llo6 BcTamoBuTH Cckiam Ta OymoBY
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3aKpiTUIEHUX KOMIUIEKIB, OyJIM BUBYEHI i30TepMu copOmi MmetaniB Ha KXMK,
criekTpu nudy3iiaoro Binouttsa, E P ta U ciektpu BUiIeHUX 3pa3KiB.

C., | Konrmenrpa
VYMmoBHI Sioss (MmO IIist TPy,
HO3HA4YEHHs 3akpituieHuH Jlira whr | ) uM/m?
KXMK
Cr-NHCH; -(CH,);NHCH; 200 0,88 6,23
A-NHCN-1 200 1,36 2,60
A-NHCN-2 -(CH,);NH(CH,),CN 135 1,58 2,50
Cr-NHCN 300 2,56 7,67
A-NHNHCN | (CH;);NH(CH,),NH(CH,),CN 200 2,27 4,38
I e
Cr-Dien (CH,);NH(CH,),NH(CH,),NH, | 300 1,03 3,3

CmiBCTaBJICHHST TPOTONITHYHHX Ta KOMIUIEKCOYTBOPIOIOYMX  BJIACTUBOCTEH
nociimkennx XMK 1o3Boanio moxasarty, o JHIHHI po3MipH iIMMOOLITI30BaHUX
aMiHIB BU3HAYalOTh TYCTHHY 3aKpiIUICHOTO OIapy 1, TaKUM YHHOM, CYTTEBO
BIUIMBAIOTH Ha XiMiuHi BiactuBocTi XMK. 30inbIIeHHs TiHIHHUX pO3MipiB aMiHO-
Jra"giB MPHU3BOAUTH O CIPOIICHHS CKJIaxy 3aKpilUIEHUX KOMIUIEKCIB.

OpiBHAHHS nAaHWX i3otepMm axacopbui, C/B, E P ta IY nmamo MoxnuBicTh
BCTaHOBUTH, IO Ha BCiXx BuBUeHMX KXMK yTBOpIOIOTBCS KOMIUIEKCH i3
xpomodopom PAN,Clu) Ta CuNOw) ae x = 2 uyu 3. BceTaHoBiIEHO, 110 Ha
noBepxHi Cr-NHCH; yTBOproroThcsi KOMIUIeKcH ckiaaaxy ML, ta ML;. B Toii xe
gac Ha Cr-NHCN BusBneHo imumie Komiuiekcn ckiaaay ML,. Ha A-En
YTBOPIOIOTHhCST KoMmIuiekcu ML ta ML,, Tomi sk mHa Cr-Dien ta Cr-NHNHCN
JIUIIIe KOMIUIEKCH €KBIMOJISIPHOTO CKJIaly. OKa3aHo 10, Ha BiJIMiHY BiJl pO3YUHY,
B 3aKkpiluleHnX Oic-KOMIUIEKCaX eTHJICHAIaMiH MOXe He pealli3yBaTH CBOIO
MaKCHMaJIbHy JICHTATHICTb, YTBOPIOIOYN KOMIUIEKCH 3 XpoModopom CuN;O; um
PdN;Cl. IMOBipHO NPHYMHOIO aHOMAaJBHOCTI TPOIECY KOMIUIEKCOYTBOPEHHS €
BiJIIAJICHICTh OJIHOTO 3aKPIIUICHOTO aMiHy BiJ iHIIIOTO.

Flow of Complex Solutions in Porous Media

Zhmud Boris
Institute for Surface Chemistry YKI, Box 5607, Stockholm 114 86, Sweden

Studies concerning complex fluid flows in porous media naturally split into two
major categories: (i) the empirical ones where some experimentally accessible
flow parameters are measured and some simple correlations are sought, and (ii)
the theoretical ones where computational methods of fluid dynamics are
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extensively used to approach the problem numerically. Both approaches have their
own limitations: the first lacks theoretical generality and fails to produce a
consistent picture of complex fluid flows, and the second goes into too much
details concerning the local characteristics of the flows in pore channels which
limits its applicability to real systems. To demonstrate this, it sufficient to mention
that 1 cm’ of porous glass with an average pore size of 1 um, may contain as many
as 10'? pores. To carry out a numerical analysis of the flow dynamics in such a
domain by a discrete-element method, each pore needs to be further divided into
sub-domains small enough for an accurate solution to be obtained. This produces a
trema dously complex (non-linear, non-steady) problem. Besides, such analysis
requires, as input data, detailed information about the geometry of the pore space.
In view of these difficulties, it seems natural to seek for a statistical approach that
would allow one to get some macroscopic flow parameters from a single-pore
hydrodynamics blended with pore-size distribution, connectivity of pore network,
shape factor of individual pores, etc. Unfortunately, in most cases, it is difficult to
define what is a "pore", and interactions between individual pores are seldom
weak. The present communication briefly addresses the effects of adsorption,
surface relaxation, and specific solute-surface interactions on the penetration of
complex solutions into porous substrates. The wetting-enhancing action of
surfactants is analyzed in detail. A particular attention is paid to the so-called
linear phenomena occurring in close proximity to the three-phase contact line. One
of those phenomena, the surfactant carryover from the liquid/vapor to the
liquid/solid interface, largely determines the dynamics of wetting of hydrophobic
substrates by surfactant solutions. An extensive set of experimental data is
scrutinized in the framework of a theoretical model that provides a coherent
account of the observed facts. Effects of surface tension relaxation and surfactant
adsorption and aggregation are discussed.

Dielectric relaxation study of modified silicas surface layer

Alekseev A.N., Zaitsev V.N., Demyanchuk .M., Alekseev S.A.
Taras Shevchenko University, 60 Viadimirskaya Str., Kiev Ukraine 01033

For last few years significant success was achieved in study of surface topography
of silica gel surface on atomic level. In particular, it was established that
covalently bonded organic layer can have island-like structure. Direct proofs of
such topography did not received yet. Despite to absence of long-distance order in
the system of surface groups micro ordering can be present. It leads to formation
of supramolecular structure organised by silanols with similar orientation of
dipoles. Investigation of dielectric relaxation in such materials enables us to
determine existence of such supramolecular structures by means of monitoring
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molecular mobility of dipoles depending on surface nature and particularly
depending on the bonded group nature. The purpose of our work was investigation
of cooperative effects related to mobility of polar groups on pure silica gel surface
(untreated silica gel (SiO,) and silica gel, calcined at 550°C (Si0,-550)), and on
silica gel surface, chemically-modified with hydrophobic (-C,Hs, -CgH,;, -CcHj;
and -(CH,);CN) and hydrophilic (-(CH,);NH, and -(CH,);NH,*HCI) groups.
Polymeric composites (PC) with an inert polymeric matrix (polyethylene, PE)
were used for measurements of complex permeability. Measurements were
performed in frequency range from 1 to 100 kHz at temperatures from 90 to 323
K. As it was expected no maximums were observed on the curve of dielectric
losses from temperature (tg 8(T)) for PE. For PC filled with modified silica gels
three maximums were detected. One at high temperature (290-320 K) was
observed for SiO,, Si0,-550, Si0,-C¢Hs, Si0,-NH, and SiO,-NH,*HCI samples.
It corresponds to the ionic conductivity in physically adsorbed water, which
presence in above samples was proven by thermogravimetric data. Low
temperature maximum (140 - 180K) was observed for all of the samples except of
Si0,-NH, and SiO,-NH,*HCI. It’s intensity is correlated with concentration of
silanol groups on surface. This maximum corresponds to the process of
cooperative re-orientation of silanols united into small finite clusters. The same
nature of the relaxation effects can be suggested for modified silicas and
polyoximethylene from the identical temperature and activation parameters of the
examined maximum. The absence of low temperature maximum on the tg 6(T)
dependence for SiO,-NH, and SiO,-NH,*HCI cannot be explained by deficiency
of silanols on the surface. We suggest other interpretation of this artifact. It is
known that the covalently bonded aminogroups form hydrogen bonds with
residual silanol groups on silica surface. From this it is possible to assume that
hydrogen bonding disorders orientation of silanols. Maximum at 235 - 250K was
observed for Si0,-550, Si0,-CgH,;, Si0,-C¢Hs, Si0,-CN and SiO,-C,H; (for last
sample with extremely low intensity). From the identical temperature and
activation parameters of the examined maximum and maximums in polyvinyl
alcohol and polyvinyl butyrale we suggests the same nature of the relaxation
processes in this materials. It is a process of orientation defects mobility in two-
dimensional definite OH-groups net. Very low intensity of this maximum for
Si0,-C,H;s is explained by breaking of definite OH-groups net by ethyl groups
which concentration on the surface is very high because of it’s small size. Absence
of maximum at 235 - 250K for SiO,-NH, and SiO,-NH,*HCI is related with OH-
net breaking by hydrogen bonding, for SiO, it is related with OH-net breaking by
including of part of OH-groups into crystalline pattern of adsorbed water.
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Electron transfer processes of adsorbed anthracene on titania-silica
powders and colloids

Starukh. G. ?, Eremenko A. ¢, Smirnova N. “, Yakimenko O. ¢,
Worrall D. R. %, Williams S. L. °

Institute of Surface Chemistry of National Ukrainian Academy of Sciences Kiev,
Ukraine
®Department of Chemistry, Loughborough University, Loughborough,
Leicestershire LE11 3TU, UK

Interfacial photoinduced electron transfer (PET) reactions on the surface of
colloids and particles TiO, are governing stages in processes involving storage of
the light energy and separation of charges. Such reactions are of great theoretical
and practical interest as, for instance, the adsorption of molecular dyes on the
surface of wide band gap semiconductors can result in the sensitization of the
semiconductor to visible light. Efforts have been made to prepare ultrasmall
semiconductor particles in various heterogeneous environments. The
photophysical properties of these materials, which are obtained via the adsorption
or chemisorption of organic molecules on dispersive carriers, are dependent on the
nature of the interaction of the aromatic compounds with the carrier active centres,
their diffusion and conditions of irradiation. The main goal of this work is to study
effect of titania-silica powders and colloids on the PET processes and the decay
kinetics of the anthracene fluorescence. Mixed silica-titania colloids were
produced by the acid hydrolysis of tetraisopropoxy orthotitanate embedded in a
stable colloidal silica sol and contained 0.1 — 8 % of titania. The silica-titania
powders were obtained after heating of colloids at 500° C. Nanosecond time-
resolved diffuse-reflectance laser flash photolysis has been used to study PET
reactions of the polyacenes adsorbed on titania-silica surfaces, and to determine
the role of titania particles in the processes of adsorption and of radical cation
formation. The quenching of anthracene fluorescence occurs on the surface of
Ti0,/Si0, powders and clearly shows a dependence on titania content. The
irradiation of the samples produces the anthracene radical cation and Ti’". Also,
we obtained data which shows that addition of N,N-dimethylaniline (DMA) to the
system results in a significant increase in fluorescence from the anthracene at a
given titania loading as a result of displacement of the anthracene from the titania
sites; clearly if an inner filter effect dominated the observed quenching, addition
of DMA should have little effect. Therefore, we assign the observed fluorescence
quenching to be dominated by electron transfer quenching, which occurs between
anthracene and titania centers where the anthracene is adsorbed in close proximity
to the titania. The same fluorescence behaviour observe for An adsorbed on
Ti0,/Si0, colloids, that confirmed the suggesting about electron injection from
excited state of An to titanium ions or titania small particles. The foregoing proves
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important role of adsorption process of the contaminant organic molecules in the
processes of photocatalysis of the semiconductor composites.

Mony4yeHne M onTUYECKME XapaKTepPUCTUKMU NNEHOK Ha OCHOBe
OKCMAOOB LUNPKOHUA, UTTPUA, XKere3a

MynsnexoB A.M.
Tomcxuti cocyoapcmeennwiil yuugepcumem, 2. Tomcx, Poccus

TOHKOTIICHOYHBIC MaTepHajbl HA OCHOBE MTUOKCUAA IIUPKOHUS HAXOJT IIUPOKOE
NpUMEHEeHHE Oylarofapsi BEICOKHM ONTHYECKUM XapaKTEPUCTHUKAM, TOBBIIICHHOM
XUMHYECKOM U MEXaHUYECKOM YCTOWYMBOCTH. JIMOKCHA LUPKOHHUS MPO3pavyeH B
Y@ (cBore 200 aMm, AE=6 5B), Buanmotit u oimmoxHet UK obnactsix cnekrpa. J{is
MpenoTBpanieHusl 00beMHBIX WHBepcHil ZrO, ero mepeBOAsIT B YCTOWIHBYIO
BBICOKOTEMIICPATYPHYI0 MOAM(DUKAIIUIO ITyTeM BBEICHHUSA I00ABOK CTPYKTYPHO
ONMM3KHX K HEMY OKCHAOB, OOpa3yIOIIUX YCTONYUBBIC TBEPIBIC PACTBOPHI C
KPUCTAJUTMYECKOW CTPYKTypoi Thma ¢(iaroopura. B kadecTBe crabuimsatopa
4acTO HUCHOJB3YIOTCS okcuabl P32, B wacTHOocTHM oOKkcun wurTpus. s
[ENICHANPABIICHHOTO M3MCHEHUS ONTHYCCKUX CBONCTB TaKUX TUICHOK, B YaCTHOCTH
YMEHBIICHUS TponycKaHus B Y®, BUIUMON OOJACTH CIIEKTPa, B COCTAB IUICHKU
MOJKHO BBOJMTH OKCHJBI TIEPEXOIHBIX METAJIOB, O0JANAIONINX MOTJIOMICHIEM B
YKa3aHHBIX 00nacTax crekrpa, HampuMep okcup xkene3a (III). Mcnonmp3oBanue
roHOB-Moudukatopos ¢ Gomsumm (Y u mensumm (Fe'') pammycom wem y
Zr* MO3BOJIIET YNpaBiATh (ha3oBbIM coctaBoM B cucteme (0,92 ZrO,: 0,08
Y,0;) - Fe;O; u mobuthest Gosiee MUPOKOHW 0ONACTH YCTOMYHUBOCTH TBEPIOTO
pacTBopa THma (QumoopuTa 1O CcpaBHeHWI0O ¢ cuctemon  ZrO,-Fe,0s.
CrnenoBaTenbHO, W3MEHEHHE COOTHOIICHUS KOMIIOHEHTOB B [aHHOH cCHCTEME
MO3BOJIMT B 0OoJice MIMPOKHX MpeeNiaX YIpaBlATh CBOMCTBaMU IUICHOK. Llenbro
Hamieil paboThl SBJISETCS WCCICIOBAHWC BIMSHUS COCTaBa WM TEMIIEPATYPHI
TepMo0o0OpadoTku wieHok cucteMbl (0,92 Zr0,-0,08 Y,0;) - Fe,0O; Ha da3oBbrit
COCTaB W ONTHYCCKHAC XAPAKTCPUCTHKH. JICHKH IONy4ald OCAKICHUEM Ha
MOJUIOKKH W3  CTEKJa, KBapla, KPEMHUsS, TOJHKOpa W3  CIHPTOBBIX
IUIeHKOoOOpa3yromux pactBopoB ( OP) okcoxiopuna IMPKOHHS, XJIOPHIOB
kenes3a, UTTpusi. COOTHOIIIEHHE KOMIIOHEHTOB (B TiepecueTe Ha okcuabl) Zr0,-92;
Y,0;-8 moin. %; Fe,O3 mo otHOmenuno k ZrO,+Y,03- 0-100 mon. %. B pabore
WCTIONB30Banu  dumticomerputo  (JIDD-3M), cmekrpodoromerpuio B YD u
Bugumoii obmactu crektpa (C EKOPJI-M40),  peHTreHoda3oBblid aHAIHM3
(IPOH-3).  onyd4eHHble HAMH IUICHKA OJIHOPOIHBI, IMPO3PadHbI, O00JATAIOT
BBICOKOW ajre3Wedl K CTEKIy, KBapiy, KpeMHuto. CHEKTphl NPOMYCKaHUS B
BUAMMON U Y- 00acTH CHEKTpa, MOKA3bIBAIOT, YTO YBEIUYCHUE COJCPKAHUS
OKCHJIa JKeJie3a TIPUBOJUT K YBEIWICHUIO ToromeHus B YD u BuauMoi o0nactu
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CHEeKTpa, Kpal TPOIyCKaHUS CIBUTAeTCI B JJIMHHOBOJHOBYIO 0OOJAacTh.
YcunuBaeTcst KeNTO-KOpUUHEBasg okpacka ruieHoK. [IlupuHa 3anmperieHHol 30HbI
(AE), paccumTaHHas "3 OSJCKTPOHHBIX CICKTPOB IO JJIMHE BOJHBI Kpas
HOTJIOIIEHHS A, YMEHbIIAEeTCs. JluarpaMMmy COCTaB- MOKa3aTesb MPEeToMIICHHUs
(n); coctaB-AE MmJICHOK Ha KBapUEBBIX M TIOJMKOPOBBIX ITOMJIOXKKAX MOXKHO
YCIIOBHO pa30WUTh Ha HECKOJNBKO YYAacCTKOB, BHYTPH KOTOPBIX YKa3aHHBIC
XapaKTePUCTUKN U3MEHSIOTCS 3akoHoMepHO (Puc.). JlanHble peHTreHo(a30BOTO
aHamM3a CBHUIETENBCTBYIOT, uTo B obmactu 0-40 mon. % Fe,O; obpasyetcs
TBEpABIA pacTBOp THUMA (IIFOOPUTA HA OCHOBEOKCHIA ITMPKOHUs, B oOsactu 40 -
100 monm. % Fe,Os; TBepaple pacTBOpHl Ha OCHOBE OKcuma xenesa, ZrO,

MIPUCYTCTBYET B BUIEC aMOPQHOM (Ha3bl.
AE,9B | n n

Copepwanne Fe,O;, mort. %

Puc. Jluarpamma coctaB - CBOMCTBA IJICHOK.
YBenuueHne TeMIeparypsl TepmMoodpadboTku mieHok Zr0,-Y,0; u Fe,O3 mo 1000
°C mpakTHYEeCKH HE BIMACT Ha MIMPUHY 3alpeIlecHHONW 30HBI M IOKa3aTeib
npejomieHus. He3HauntensHOe yBenuueHWe n W yMmeHblieHHe AE cBs3aHO c
MPOTEKAHWEM TIpOIlecCa PEKPHCTAIM3AINN TUIEHKH. TepmMooOpaboTka IUIEHOK
cucremsl (0,92 Zr0O,-0,08 Y,0;)-Fe,O; mpu temmeparypax 500-1000 °C
NPUBOIUT K YCHWICHHIO XapaKTEpPHOTO KPAacHOBATO — KOPWYHEBOTO OTTCHKA
OKCHJIa JKeNe3a, U3MEHEeHHUIo 7 i AE, TOBBIIICHUE CTENICHH KPUCTAILUTUYHOCTH (a3,
W3MEHECHHUIO TIapaMeTPOB PeHIeTKH. TakuM 00pa3oM, HOITyYEHBI TUICHKH CHCTEMBI
(0,92 ZrO, — 0,08 Y,03) — Fe,05 ¢ BrIcOkUM TMokazateseM npenomierns (n = 2,0 -
2,6), mMUpWHOHK 3ampemeHHoi 30Hb 2,4-6,0 5B w3  OP. BrisBneHo BinusHue
cocTaBa W TEMIEpaTypbl TEepMOOOpPaOOTKM HAa ONTHYCCKHE XapaKTCPUCTHKH
wieHok OOHOPYXEHO 00pa3oBaHHE B CHCTEME AMOKCUAA IMPKOHHS, OKCHIA
xkene3a(Ill) u TBepABIX pacTBOPOB Ha uX ocHOBe. OOpasyromuecs B cucteMe (asbl
SIBIISTIOTCSI METACTAOMIBPHBIME U TIPH TOBBIMICHUN TEMIICPATYPhl TEPMOOOPaOOTKU
pacmanarTcs
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YnbTpaMsirkue peHTreHOBCKMe 3MUCCUOHHbIE CMEeKTPbI MOPUCTOro
KpeMHUA

Kammmes A.A. *, [llamun C.H., Tamaxos B.P., Kypmaes 3.3.
Hnemumym guzuxu memannos YpO PAH, 620219 Examepunbype C -170

OPHUCTBIA KPEMHUH TPOSIBIISICT JTIOMUHECIICHTHBIC CBOWCTBA, OJTHOW W3 MPUYUH
KOTOPBIX MOJXET OBITh BO3HHKHOBCHHE OKCHIHOTO CIIOSI Ha TIOBEPXHOCTH
MaTepuaia. B manHoi padore mis Gpa3oBoro aHaIm3a COCTaB HOPUCTOTO KPEMHHS
MIPUMEHEH METOJ YIbTPAMSITKON PEHTTEHOBCKOW SMHUCCHOHHOW CHEKTPOCKOIIUU C
BapHaIyei dYHeprui Bo30YKIaloMUX IEKTPOHOB. OOpasmbl MOPUCTOTO KPEMHHSI
MIPUTOTOBJICHBI HJICKTPOXUMHUIECKAM CIOCOOOM, BpeMs aHOJHOTO TPABJICHHUS OT 5
1o 1000 c. PenrrenoBckue Si L, ;-CHEKTpbl HOPUCTOTO KPEMHHUS (3JIEKTPOHHBINA
nepexon Si 3s — Si 2p) mondydeHbl Ha PEHTTEHOBCKOM CIIEKTPOMETpE-
MHKpoaHanu3atope “CreKTpo3oH] , ¢ JU(PaKINOHHOHN peleTKoi pagnycoM R =
2 M, umeromei 600 mrpuxos/MM. PenTreHoBckue 3muccuonHble Si L, 3-CIeKTph
MOPUCTOr0 KpeMHUs (p-Si) SABISAIOTCA cynepro3uiell cuekrpoB okcuaa SiO2 n
KPHUCTAJUTHUECKOTO KpeMHus c-Si. Bkiag okcuaa B opMupoBaHue crekrpa p-Si
3aBHCHUT OT YCJIOBHUI MPUTOTOBIICHUS 00pa3ia (BpeMEHU TPABJICHUS) U OT YJHEPTUU
JJIEKTPOHOB (HAMPSOKEHUSI HA PEHTTCHOBCKON TPYOKe). pH OOJNBIIMX SHEPTHIX
3JIEKTPOHOB (6-8 K3B) BKIIag okcuma B OpMUpOBaHUE CIIEKTPA CYIIICCTBEHEH IS
00pasnoB p-Si, MONYYCHHBIX TpH TpaBieHWu Oojee dem 100 c. YBenmueHue
BPEMEHHU TPABJICHUS NPUBOIUT K YBEIWUCHUIO TONIIMHBI OKCHIHOTO CJIOS. PH
MAaJbIX PHEPTUAX BO3OYXKAEHUSI — 2 K3B, Korma ToMmuHa aHATU3UPYEMOTO CIIOS
cocTaBIsieT mpuMepHo 150 HM, OKCHIHBIN CIIoi HaOIromaeTcs s BceX o0pas3ioB
3a UCKJIFOUCHHEM o0pasma p-Si, MOIyIeHHOTO MPH BPpEeMEeH! TpaBiieHus Sc. Takum
00pa3oM, Ha OCHOBAaHHUM IMPOBEACHHBIX HCCICIOBAHHN MOXHO YTBEPXKIATh, YTO
o0pa3mbl  p-Si, TOIYYCHHBIE METOIOM  YJIBTPAMSTKOM PEHTTCHOBCKOM
SMHUCCHOHHOM CIEKTPOCKOITUHM, UMCIOT Ha MOBEpXHOCTH cioii SiO2, TommuHa
KOTOPOTO BO3pacTacT C VYBEIUYCHHEM BPEMCHH OKHCICHUSA.  OJNYYCHHBIC
Pe3yIBTaThl TIO3BOJISIOT CIICNIATh BBIBOJ O TOM, YTO YIIbTpaMsrKas pEHTTCHOBCKas
SMUCCHOHHAS CIICKTPOCKOIUS C BapUalllell YHEPTUH BO30YKIAIOIIUX dJICKTPOHOB
SABISICTCA MOIIHBIM METOJOM H3Yy4eHHUs (Ha30BOTO COCTaBa TOHKOIICHOYHBIX
MaTepHaJoB Ha OCHOBe KpeMHus. Paborta momneprkana Poccuiickum ¢oHIOM
(byHmaMeHTanbHBIX HccaeaoBannit (mpoekt 00-15-96575).
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LWnaxu TepMiyHO aecTpykui Tpumetun-chocdarty imobinizoBaHoro
Ha NoBepXHi AUCNEePCHOro KpeMHe3emMy

Kykyesa B.B., Jlobanos B.B. *, I'pe6entok A.I'.*

Yepracokuil incmumym nodicexcno besnexu, m. Yepracu, Yxpa na
*Inemumym ximi nosepxui HAH Yxpa nu, m. Ku 6, Yxpa na

Cepen pi3HOMaHITHHX XIMIYHUX iHTIOYIOYMX JOJATKiB y BOTHETACHI IOPOIIKH
3aciIyroBye Ha yBary 3acrocyBaHHA (ocdopBmicHux cnomyk. Tak, Oyio
noeeneno, mo tpuMmetmidochar (TM®D) PO(OCH;); € inriditopom ropinas. Jus
MOAAJBUIOTO JIOCTI/DKEHHS MEXaHH3MYy IHriOyrouo i MpPOXYKTiB TEpMiduHO
nectpykui TM® nHa BomHeBe mnomym’si, Oylu IpOBEIEHI KBaHTOBO-XIMI4HI
po3paxyHKH HamiBemmipunaHuM MetogoM MHJI  peakuiii TepMidHOrO po3Kiamy
I[i€ PEYOBHMHH, a TAKOXX CIICMEHTAPHUX pPeakili B3aeMoJl pPi3HHUX (ochopBMiICHUX
CIIOJNYK 3 aKTUBHUMH LEHTPAMH TOIyM’s. 3 METOI0 TIONIYKY MOXIIHUBOCTI
MIPOJIOHT'YBAHHS JIi AaKTHBHOTO iHTiOyI0YOro KOMIOHEHTY (30kpemMa TM®), mu
cripoOyBaly TaKoX JOCTIIUTA WOTO aKTHBHICTh Ha TIOBEPXHI KpeMHeE3eMy
SiOH([(OH);Si0]3). Anamiz pe3yibTaTiB po3paxyHKy (IMB. TaOJIMIIO) MOKA3aB,
0 HAWOIIBIIT IMOBIPHHIA IIIAX PO3PUBY 3B 53Ky MO TOMOJITHIHOMY NUIAXY (TIPO

e CBIIYMTh HalMEHIIe 3HAYCHHS CHTAJbIi. pH LbOMY, IOaHHH INIPOIEC
BiZIOYBA€THCSl Ha MOBEPXHI aepOCHITY 3HA4HO JIETIe, HiX B i30JIbOBAHOMY CTaHi.
PospaxyHok  HamiBemmipudHuM ~— MetomoM  MHJ] NULIXIB  JeCTpYyKIi
tpumetmipocdary, iMoOiTI30BaHOTO Ha MOBEPXHI KPEMHE3EMY
Tabmumus
I POIYKTH AECTPYKIi Temnora yTBOpeHHS,
TpuMeTHIhochaTy KKaJI/MOJIb

1. Si[(OH);SiO]* + OP(OCH;)* 19,13

2. Si[(OH);SiO]* + OP(OCH3)*" 193,6

3. Si[(OH);SiO]*" + OP(OCH,)™ 226,19

pHU 1IbOMY Ha TIOBEPXHI aepOCHIIy PO3PHB 3B'SI3KY BiIOYBAETHCS TAKUM YHHOM,
mo BigmermmoeTses: dactuaka —OP(OCHj),, sxka Moke OOpWBaTH JIAHITIOTH
PO3MOBCIOKEHHS TIOJTyM s, ajle 1 KpeMHE3eM Ma€ HeCKOMIIEHCOBAaHY BaJICHTHICTb,
0 TaKO MOYKE CIPUATH 3B’ I3yBaHHIO aKTUBHHX IEHTPIB MonyM’si. JlaHuii pakT
TOBOPHUTH MPO MOXKIJIMBICTh BUKOPUCTAHHS KPEMHE3eMYy B SIKOCTI MOJJIONKKH IS
MIPOJIOHTYBAHHSA I 1HTiOITOpPY.
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CUHTe3 OKCUAHMX Ta XanbKOreHigHMX N‘€30akKTUBHUX NNIBOK ANs
HU3bKOMNONIbOBUX €NEeKTPOHHUX eMiTepiB Ta KaTo4ONMOMIHECLIeHTHUX
eKpaHiB

Top6ux . .', amukin O.A.*, Jly6posin LB.', Haymosems A.T. 2,
Orenko B.M. !, ®inonenko MM. !
IIHcmumym ximi nosepxui Hayionaneno axademi Hayk Ykpa Hu
? Incmumym gisuxu Hayionanono axademi nayk Ykpa wu

B pesynbraTi mpoBeNeHMX JOCTIKEHb, Ha TPHKIANax 3pasKiB pi3HO
KOH(Irypari Ta XiMIYHOTO CKJIay BCTAHOBJICHO, III0 CTAIliOHApHA MaJOiHEPIliiHA
(t<107c) MAaKpPOCKOIMIYHO HU3BKOMOIHOBA (Ecp~105 B/cm) enextpoHHa eMmicis
BUHHKAE JIUIIE Y BUMAAKY 3pa3KiB, BATOTOBJICHHUX 3 ‘' €30€JIEKTPUIHUX MaTepialiB
BHUCOKOTO CTYyIIGHS CTEXIOMETpi Ta YHCTOTH. Y BHIAJKY HET €30aKTHBHUX
MatepiamiB (CKIo, TaBneHuii kBapr, amopdui un cdamepurri miiskn A'BY' 3
HOPMAJIbHOIO OpIi€HTAIi€I0 O TUIONMIMHU MiIKIAIWHKA HEN €30aKTUBHO OCi
YEeTBEPTOTrO MOPSAIKY) €MICi HE 3apeecTpOBaHO HaBiTh NMPHU CEPEeIHIX MONAX, SIKi
nepesuiytoTh 10°B/cM.  0Ka3aHO, 1O IS MOSBH HU3BKOMONBOBO €IEKTPOHHO
emici (H EE) cyrrTeBi He abcomoTHI po3Mipu 3paskiB, a CHIBBIIHOIIEGHHS X
TOB3/IOBXKHIX PO3MIpPIB IO TOBIIMHU Ta BCTaHOBICHO 3B‘s30k Mix H EE Ta
n‘ezoepexToM.  pu Benukux (~100 Ta Oimble) BIIHOMIEHHSX IMX PO3MIpiB Ha
KpasX 3pa3KiB, BHUTOTOBJICHHMX 3 II‘€30€JEKTPUYHUX MarepialliB, BHHHKAIOTh
cumbai  (E>10"B/cM) enekTpuuHi mois, a B NPHIOBEpXHEBiil o6macti mpu
JienekTpudHild cramii e~10, eneKTpu4yHi TONS MOCTaTHI JUISi BUHHKHEHHS
BHYTPIITHBOTO  €JIEKTpUYHOTO TIpoboro (edekr 3iHepa). 3amporoHOBAHO
EHEPreTUYHY CXeMy €eMiCi, sKa BIAMOBIZa€ OMY BHIIAJKYy Ta MOSICHIOE
HEYYTJIMBICTh €MiCi 70 BaKyyMHHUX YMOB: JDKEPEJIO SICKTPOHIB - BAJICHTHA 30HA -
3axMIleHa BiJl 30BHIIIHBOTO CEpEOBHIIA ILIIBKOIO IT‘€30eTeKTpHKa. Bukopucrani
B pOOOTI METOAM OTPHUMAHHS IUTIBOK—IOOKHCIICHHS CYIb(DIIiB Ta CEJICHIIIB,
BUIIAPOBYBAaHHS B KBa3i3aMKHYTOMY O00°‘€Mi—JIaf0Th MOXIIUBICT OTPUMAaHHS
BUCOKOC(EKTHBHUX  IUIIBKOBHX  KaTOJOMIOMIHOGOPIB 3  PEryjJbOBaHOIO
KOJILOPOBICTIO. Y BHIOTOBJIEHOMY LUMH METOAaMH MaKETi CTOEJIEMEHTHOTO
MaTpUYHOTO JAWCIUIES NMPU BHCOKIH OJHOPIAHOCTI €Mici, eMiTyBalo OJHOYacHO
>90 % eTeMEHTIB, SICKPaBIiCTh KATOIOMIOMIHeCIIeHI nepeButyBata 300 Ku/m’.
Bucoka (~10 A/cm?) nOKalbHA TYCTHHA CTPYMY 3 KaTOMIB I1‘€30€NCKTPHIHHX
MaTepialiiB, poOWTh I[iIKaBIM BHKOPHUCTAHHS X B SKOCTI JDKEPEN EJISKTPOHIB
HOBOTO TTOKOJIHHS VIS Pi3HHUX €JIEKTPOBAKYYMHHUX MPHUCTPO B, B TOMY YHCIi JUIA
SACKpPaBUX IUIOCKHX KAaTOIOJIOMIHECHIEHTHHX IHCIUIE B, fAKi IPamioiTh 0e3
MIKIJJTMBOTO PEHTI€HIBCHKOTO BUITPOMIHIOBAHHSI.

Pobora BukoHaHa mpu QiHaHCOBiM miaTpumii MiHicTepcTBa OCBITH Ta
Hayku Ykpa HH (poekT Ne5.1.04453)
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BnnuB oce Hy Ha CTPYKTYpPHO-MeXaHi4Hi BNacTUBOCTi BOOAHUX
aucnepcin KpeMHe3semy Ta nikapcbknx hOpM Ha MOro OCHOBI

axoBunH C., ['onuapuk B., Kacnepcskuii B., Uyiiko H.
Inemumym ximi noeepxni HAH Yxpa nu, Ku 6, Yxpa na

BucokoaucnepcHi KpeMHE3eMH IIUPOKO BHUKOPHUCTOBYIOTHCS SK e()EKTHBHI
copOeHTH, JIKYyBaJbHI Mpemnapary, 3arynryBadi. Take 3acToCyBaHHS KpEeMHE3EMiB
0o0yMOBJIEHE X B3a€MOJICI0 3 TUMHM YW IHIIUMH MOJICKYJIaMH.  paKTH4HE
3HAYEHHS Ma€ BHBUYEHHS MPOLECIB B3aEMOJI KpEeMHE3eMy 3 OUTKaMH 1 X BIUIUBY
Ha BJIACTHBOCTI BOJHMX JHCHepcii copOeHTa. AzncopOrist Oilka 3HAYHOIO MipOIO
3MIHIOE CTPYKTYpPY KpEMHE3eMy, a OTXKE 1 BIaCTUBOCTI HOro mucnepcii. B maniit
poOOTI BHBYEHO CTPYKTYPHO-MEXaHI4Hi 1 pEOJIOTIUHI BIACTHUBOCTI BOJHHX
JCIIEpCii BUCOKOJHMCIIEPCHOTO KPEMHE3eMy Yy IPUCYTHOCTI KICTKOBOTO Oijika
oce Hy. J[nmsa mocmimxeHHs BHOpaHO MiporeHHWH KpemHe3eMm aepocun A-300 i
reoceH — OiJKOBO-KOJIO THUH mpemnapar 3 MojeKyisipHoto Macoro 20000-29000,
1o sABJsie co0010 4-5 %-Huit po3unH oce Hy. Oce H HPOSIBIISE IEAKI IIOBEPXHEBO-
aKkTHBHI BiacTWBOCTI . KpurmuHa koHueHtpaiis wirnenoyrsoperns (KKM),
BHU3HAYCHA HAMM 13 3aJICKHOCTI MOBepxHeBHil HaTar (o) — IgC, ckiamgae 6,3 1/
[3oTepma azcopOii oce HY KpeMHE3eMOM Mae BUTIAN i30Tepmu JIeHTMIOpa.
I'panngyna axgcopOmis  oce Hy 300Mr/r  jocAraeTbess TpU  PIBHOBaXKHii
KOHIIEHTpalli oce Hy > 6 r/1, To0To mpm BemuwumHi KKM ioro. pu miid xe
KOHIIEHTpaIll OCe Hy JOCATAEThCS TpPAaHWYIHA MYTHICTh BOJHUX JHCIIEPCiit
KpeMHe3eMy, 00yMOBJIeHa MporecamMy (IIOKYIIALI ANUCIIEPCHUX YaCTOK BHACIITOK
ajzcopOmi Ha kpemHe3eMi Oinka. AzncopOrist oce Hy Ha JUCIIEPCHOMY KpeMHe3eMi
HE BIUIMBAE Ha CTPYKTYpHO-MEXaHIYHI BJIACTHBOCTI BOJHHUX JAUCIIEpCid
KpeMHe3eMy, 30KpeMa Ha Taki NapaMeTpu sK BeJIWYMHA MOJIYJS IIBHAKO
emactnyHo  gedopmani  E;, moBimeHO emactmuno  nedopmami  E, Ta
piBHOBaXHOTO MOAYJSI 3cyBYy E. B TO# e dac BBeeHHs oce Hy BHSBIISIE€ 3HAUHUH
BIIMB HAa PEOJIOTIYHI BJIACTUBOCTI BOJHUX JHUCIEpCid KpemMHe3eMy. 3a
BIZICYTHOCTi OinKa CTPYKTypHa B’SBKICTh 8 %-HO IHcIiepci KpeMHE3eMy pi3Ko
3HIKYEThCSI TIPH  TABUWINEHHI MIBUIAKOCTI 3CYBY, 3aJIHINAETHCS MPAKTUIHO
HE3MIHHOIO 3 YacoOM MpPU BHCOKHX IIBUAKOCTSAX 3CYBYy. PpH 3BOPOTHHOMY
3HIDKEHHI MBUIKOCTI 3CYBY PICT CTPYKTYpHO B’SI3KOCTI He CyTTeBHH. Taki 3MiHU
BJIACTHBOCTEH BOJHO JHWCIIEpPCI KpEeMHE3eMy MOXYTb OyTH TOB’si3aHi 3
pYHHYBaHHSAM arperaTiB KpeMHE3eMy Ta MiKarperaTHux 3B’s3kiB. OTxke BOJIHA
JCIIEpCist KpeMHE3eMy TMpOSBIISE THKCOTPOITHI BIJIACTUBOCTI. Y MPUCYTHOCTI
Oinka 31 30LTBIIEHHSM IIBUAKOCTI 3CYBY e(EeKTHBHAa B’S3KICTh CYCIEH31 TEX
PI3KO 3HIKYETBCS, OHa4Ye MPU BHCOKIH IIBUIKOCTI 3CYyBY BOHA TPOXH 3pPOCTAE 3
yacoM, M0 BKa3ye Ha PEONCKCHI BIACTUBOCTI JHUCHEPCi. pH 3HWKCHHI
MIBUAKOCTI 3CYBY €()eKTHBHA B’S3KIiCTh JUCIIEPCI 3HOBY 3pPOCTA€ i MOBEPTAETHCS
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JI0 BUCXiMHO , a00 HAaBiTh MEPEBUINy€E€ , [0 CBIAYNATH TPO BiTHOBICHHSI
MDKarperaTHux 3B’ s3KiB. PEOTIeKCHI BIACTUBOCTI BOAHHUX IHCIEPCIH KpeMHE3eMy
NPOSIBIISIIOTECS  JIMIIE TPW KOHICHTpami oce Hy > 1,6 T/71; npu  Mammx
KOHIICHTpAIIISX OCe HY CUCTeMa Ma€e TUKCOTPOTIHI BIACTHUBOCTI. SIBHIIE peorekci
MOXKHa TIOSICHUTH I1HTCHCH(]IKAIIEI0 IMPOIECiB MIIeIOYTBOPSHHS 3 9acoM IpH
BUCOKMX LIBHIKOCTSIX IEpEMIlIyBaHHS CHUCTeMH. MIIEIOYyTBOPEHHS €
e(heKTUBHIIINM TP TIEpPEeMIlTyBaHHI HIX y CTaHi CIIOKOIO, SIK BHACIIZOK TOTO, IO
HEBEJWKI MilleTd B JUHAMIYHAX YMOBax dYacTille HDK Yy CTaHi CIOKOIO
3ITOBXYIOThCS, YTBOPIOIOYM OUMbIII, Tak 1 BHACHIZOK 3CYB-HaBEICHOTO
YTBOPEHHS MICTKIB MiX YaCTKaMH.

I'IonMTepMqucxoe uccnepnoBaHue npouecoB NPpOoToHU3aUuUKM Ha
noBepxXHOCTN aMUHOKpPeMHe3eMOB.

Ko6rsumackas H.I'., 3aiines B.H.
Kuescxuti nayuonanvuwiti ynueepcumem umenu Tapaca Lllesuenka

W3ydeHne KUCIOTHO-OCHOBHBIX CBOWCTB KOBQJICHTHO 3aKpEIUICHHBIX HA
OKCHJIHBIX MaTepHallaX OPTaHWYCCKHX COCAMHCHWH IMPHUBICKACT 3HAYUTEIBHOC
BHUMaHHE. JTO MOXXHO OOBSCHHUTH KaK HE PEIICHHOCTHIO MPOOIEMBI ONHCAaHUS
CBOWMCTB UMMOOWJIM30BaHBIX COCAMHCHHHA TaK W CYIICCTBCHHBIM MPAKTHYCCKUM
NpUMEHCHHEM  (YHKIIMOHATM30BAaHBIX MATEpPHajoOB, HANpUMEp B KaueCTBE
HOHOOOMEHHHUKOB U XpoMaTorpadudeckux das. s momydeHus: KOJTHIECTBEHHBIX
XapaKTepUCTHK IIPOLECCOB  MPOTOHHU3AIMH  3aKPEIUICHHBIX  OPTaHWYECKHUX
COoeMHEHUN M BepU(DHUKAITUN MOJIENel OMMCAHUS MPOTOUTHICCKUX PaBHOBECHI
HEOOXOIMMO H3yUeHHE TEMIEepaTypHOTo (akTopa Ha TEOMETPHIO 3aKPEIUICHHBIX
Ha TMOBEPXHOCTH KpeMHe3eMa OPTraHMYeCKUX MOJIEKYN B CHCTeME JABYX(ha3HOH
CHUCTeMe KpeMHe3eM — Boma. lmes wmccieqoBaHUS COCTOSNIAa M M3YYCHUH
XapakTepa KOPPENSIMH KOHCTAaHT MPOTOJUTHYECKHUX PABHOBECHH MPHUBHUTHIX
TPYIII OT TEMIEpaTypbl M CPAaBHCHHWU €€ C AHAJIOTUYHOW 3aBHCHMOCTBIO IS
WHIUBUAYAIBHBIX COCIUHCHHH B pacTBope. Kak WHCTPYMEHT HW3y4YCHHS
NPOTOJIMTUYECKUX CBOWCTB KPEMHE3EMOB C  KOBaJIEHTHO-3aKPEIUICHHBIMHU
OpPTaHHUYECKAMHU COCTUHCHUSMH OBUT BBIOpAaH METOJ KOHIYKTOMETPHUYCCKOTO
TUTpOBaHUs B nHTEpBase temrepatyp 286 —348 K. Kak 00bekThI U3y4deHust OblIn
BBIOpaHBI KpeMHE3eMbl, MOAW(HUIIMPOBAHHBIE MOHO-, OM W TPHUICHTATHBIMH
annaTHIECKUMHA U apOMATHYECKUMU aMHHaMu: npormiamMuHoM (Si0,-NH,), H-
npormui-etwieHauaMud - (A-En) w  2-metmnmamuHOXWHOMWMH — (A-Q), w©
TPUACHTATHBIC H-TIPONII-AMATUICHTpUaMuH (A-Dien). pudeM H3MEHsUIM Kak
KOHIIEHTpaIuio 3akperuieHHsrX rpymm (0.08 — 0.36 MMOJIB/T) Tak U THUIT HOCHTETIS.

0 JTaHHBIM KOHIYKTOMETPHYECKOTO TUTPOBAHHS ITOCTPOSHBI H30TEPMBI COPOLINHU
NPOTOHOB Ha TNOBepxXHOCTH wm3y4YeHHBIXx XMK. JluHeapusaumuss W30TECPMEI
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agcopbmmu 1o Meroay JIeHrMiopa TO3BOJSIET ONPEACTHTH KOHCTAHTY
TIPOTOIUTHYECKOTO PABHOBECHSL.

O6pa3err|3akperuieHable aMUHBI | THAMBUIyaTbHBIE aMUHBI B BOJHOM PacTBOPE
lg K1 lg K2 lg K] lg K2
A-NH, 3.9 — 9.5 —
Sg-NH, 4.27 — 9.5 —
A-En 7.43 5.08 10.04 7.31
A-Q 7.19 4.69 — —
A-Dien 7.65 5.38 9.8 8.74

ComnocTaBneHre KOHCTAHT MPOTOHU3AIMH TPUBUTHIX AMUHOTPYIII ¢ OCHOBHOCTBIO
AHAJIOTUYHBIX AMHHOB B PacTBOPE IMO3BOJISICT TOBOPUTH O CYIIECTBEHHOM (10 5
MOPSIKOB) TIOHIDKCHUH OCHOBHOCTH TPYII MPH MX UMMOOWIH3aNUU. DTOT (PakT
MOXXHO OOBSCHSETCS 00pa30BaHWEM BOJOPOITHBIX CBS3CH MEXTY 3aKpEIUICHHOM
MOJICKYJIOW ¢ CHJTAHOJIbHBIMH T'PYITIaMH KpeMHe3eMa, 4TO TOHIKAET OCHOBHOCTh
MEPBBIX W TOBBINIAET KHUCIOTHOCTh TOCICIHUX. YeM BBIIIe KOHIICHTpaHUs
3aKpeIUICHHBIX TPYIII, TeM MEHBIIE CTENeHb BIWSHUS CHIIAHOJNBHBIX Tpymm. Ha
9TO YyKa3plBaeT CpaBHEHHE KOHCTAaHT mnporoHm3amuu Sg-NH, u A-NH,.
HeoxxmmanHeM  OKazalcsi pe3yibTaT pacueTa KOHCTAHT TPOTOIHTHIECKOTO
paBHOBecust ans A-Dien, Tie BMECTO TpeX KOHCTAaHTHI MPOTOHH3AIUHU YIAJIOCh
OTPENCIIUTh TOJBKO NBC. OJYYCHHBIC HAMH JAaHHBIC KOHCTAaHT MPOTOHU3AIUH
it A-En u A-Dien Mano oTiIHYarOTCS OT JTUTEPATYPHBIX JaHHBIX. Tak s
STUIICHJMaMUHA 3aKPEIIEHHOT0 Ha aspocuie ¢ S, =200 M/t u C =0.59 Mmos/r
lg Ki=7.92,a Ig K, = 5.55. A mis mustunentpuamuna ¢ C;=0,37 mmoibe/T Ig
K;=8,01, Ig K,=5,95 a lg K;=3,62. KoppekTHOCTh MeTOma pacdera KOHCTAHT
MPOTOJIMTUIECKIX PABHOBECUH W CaMHUX KOHCTAaHT TPUMEHHUTEIHHO OIMUCAHUS
MPOTOIUTHIECCKHIX CBOKCTB 3aKpETICHHBIX OpraHUYECKHUX MOJIEKYTT
MTOATBEPHKIIAETCS XOPOIIEH KOppeIsueld MEXIy MOJydYeHHBIMH BEITHYUHAMH
KOHCTAHT U UX 0KHJIaeMbIMH 3HaUeHUsIMU. Hanpumep, cpaBHEHUE NaHHBIX I A-
En u A-Q moxa3bIBaeT, 4TO BTOpas KOHCTaHTa MPOTOHU3AHH TSt A-Q HUKE, YeM
it A-En. Takoe pasmuuume B KOHCTaHTaX OOBSICHSACTCS PAa3HOM MpPUPOHOI
3aKpEIUICHHBIX AMUHOB: Y ATHJICHINAMIHA aMUHOTPYIIIBI anudarudeckue, y A-Q
— onHa rpynma anudaTuueckas, a Ipyras apoMaThieckas, ¢ 3HAUYUTEIBHO Oojee
HU3KOW OCHOBHOCTBIO. C MOBBIIIEHUEM TeMIEpPaTypbl, TEHACHIHUS K CMEIICHUIO
MPOTOJIUTHYCCKOTO PABHOBECHS B CTOPOHY OOpa30BaHUS HCXOIHBIX IPOIYKTOB,
Ha MOBEPXHOCTU XMMHUYCCKH MOJIU(PHUINPOBAHHBIX KPEMHE3EMOB BO3PACTACT, YTO
COBIAJa€T C aHAJIOTMYHOW TEHJIEHLIMEW M1 peakiuil MpPOTOHU3AIMK aMHHOB B
pacTBope.
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