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Synthesis and characterization of a series of ZSM-5 like zeolites
using tetrapropylammonium bromide as templating agent

Sadjadi Mirabdullah S. *, Nemati A. and Esmaili L.
Department of Chemistry, University of Shahid Beheshti, Tehran, Iran

Many pentasil — like zeolites for example ZBM-10, CAS, TRS, MB-28, Ultrasil
zeolites, TZ-01, TZ-02 and AZ-1has been reported in the literature as new zeolites
whose properties are similar to those of ZSM. The materials have been
synthesized in the presence of triethylenetetramine, in the absence of organics,
TPA, diethylpipyridinum, TPA, carboxylic acids, salicylic acid and 1,8-diamino-
4-aminomethyloctane respectively as templating agent. In this work a series of
ZSM-5 like zeolites in different Si/Al ratios have been synthesized under
conditions comparable to those of other pentasil group zeolites but at 200 oC. The
specific lattice vibration bands around 550,595 and 625 cm-1 are typical of
pentasil zeolites. Their diffractogram examination shows the presence of pentasil
lines (P) and of cristobalite (C) but at pentasil specific positions with unusual
intensities. According to our microscopic and adsorption studies, these materials
are pure zeolite and have significantly lower pore accessibility than ZSM-5.
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Pa3paboTka KOMIIO3UIMOHHBIX CBETONPEOOPa3yIOLINX MAaTepUATIOB, B TOM YHCIIE
HA OCHOBE KOMIUJICKCOB JIAHTAHUJIOB, BKJIFOUCHHBIX B MATPHUILY LICOJHUTA, BEChMa
akTyanpHa. Heopranmdyeckue COpPOCHTBHI KPHCTAIUIMYCCKOTO CTPOCHUS, B
YACTHOCTH, IICOJIUTHI, CIIOCOOHBI TyTeM OOMCHHOW pPEaKIUH BKIOYATh HOHEI
JAHTAHUJIOB, KOTOPBIC MPH B3aUMOJICHCTBUU C KOMILIEKCOOOPa3yIOIUMHE BeIlIec-
TBaMU  CIOCOOHBI K  THONIOMEHHPO  Y®D-M3mydeHHs W WHTCHCHUBHOM
JIOMUHECIICHITMN B BUAMMON oOJacTH Ha TBepmoil marpuiie. B pabore Oblmm
UCIIONb30BaHbl  JIMTAH/bL, [POM3BOJAHBIE OCH30WHOW W  anu(aTUUECcKUX
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KapOOHOBBIX KHCJIOT, UMEIOIIUE KOPOTKOBOJHOBOE moriomenue (200-270 uM) u
Bbicokue (10 (1-6)'10%) MomsipHBIe K09 dUIMEHTHI HOTIOmEHHs. B KadecTBe cop-
OeHrta mcronb3oBany 1eoauT Tuna CaA, moguduiupoBanueiii nonamu Eu(Ill) u
Tb(IIT). pu Bo3OYxaeHUN Y Q-m3aydeHrneM ¢ A=254 HM HanOOJBIIYI0O HHTEH-
CHUBHOCTb JIIOMUHECIICHITUH TPOSIBIISIIOT 00pa3Ifsl copOaToB TepOus ¢ OEH30MHOHN 1
0-XJIOPOCH30MHON KHCIOTaMH. O TIONOXKEHHIO CIIEKTPOB BO3OYXKACHUS U
ONTUYCCKUM XapaKTCPUCTHUKAM OHHM OJIM3KH K TAKOBBIM JUIS MPOMBIILICHHOTO
OKCHCYNB(GUIHOTO JFOMUHODOpa Gd,0,S:Tb*", mocTurast MOTOBHHBI MHTCHCHB-
HOCTH JIIOMUHECIIEHIIMH MOCJIeAHEeT0. BBICOKYI0 HHTEHCUBHOCTD JIIOMHHECIICHIINT
MPOSIBJIIIOT B 3TUX YCIOBUSX BO30YXKICHHS Takke copOaThl €BpoOmUs C O-
(heHOKCHMACTISTHOM, B-OCH30MIIIPOTOHOBOH, 0-METOKCUOCH30MHOM KHCIOTaMHU U
1,10-dpenantponuuom (Pen). pu Bo3OyxneHnn Y P-nzinyuennem ¢ A=365 HM
HauOOJBINYI0 HWHTCHCHBHOCTh JIIOMHHECIIEHIIMM OOHAPYXHBAIOT  0OOpasIlbl
neonuTa, MoaudumpoBanasie komiuiekcamu Eu(Ill) ¢ o-dheHoxcumacisiHoH, o-
XJIOpOEH30HHOM, O0-METOKCUOCH30MHOH, [-okcmMacisHOW kucioraMmu W DeH,
NPEBbIIas WHTCHCUBHOCTh JIFOMHHECICHIIUM IPOMBIIIICHHOTO OKCHIHOTO
momuHodpopa Y,0s;:Eu B Heckonmpko pa3. CHekTpbl BO3OYXKICHHS IS BCEX
paccMaTpuBaeMBIX CcOpOAaTOB 1O CPaBHEHHIO CO CHEKTpaMH IIOTJIOMICHHUS
JUTaHIOB CMEIICHBI B OOJice UIMHHOBOJIHOBYIO OOJIACTH W YIIMPCHBI, YTO
CIIOCOOCTBYET IOTJIONICHUIO DJHEPruu Bo30yXIeHHs B Oojee IIHPOKOM
CICKTPAIbHOM JIMANa30He B CPAaBHCHHU C PACTBOPAMU KOMIUICKCOB W Oojee
a¢pexTuBHOI TpaHchopMmanuy Y D-u3ydeHus B BUIUMYIO 00J1acTb.
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Unmodified and Modified Fumed Oxides

Gun’ko V.M.,1 Zarko V.I.,1 Turov V.V.,1 Leboda R.,2
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Individual fumed oxides such as silica, alumina, and titania and mixed ones
silica/titania (ST), silica/alumina (SA), alumina/silica/titania (AST) synthesized
under varied conditions and modified by organic and organosilicon compounds
(OSC) were studied using adsorption, '"H NMR, IR, X ray, thermally stimulated
depolarization, photon correlation spectroscopy, and electrokinetic methods.
Prepared silicas possess different specific surface area (S, = 85-512 m?/g),
structures of primary particles and their swarms, concentrations of silanols (Coy =
1.9-5.2 umol/mz), and weakly (C,, ;95 = 0.4-2.4 wt% desorbed at T < 105°C) and
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strongly (C,.000 = 0.4-2.2 wt% desorbed at 105°C < T < 900°C) bound waters.
There is correlation between the specific surface area (S) of fumed silica and the
flow velocity v, (S ~ Inve at vy < 25-30 m/s). Decrease in the amounts of
hydrogen/oxygen in the flame and elevating synthesis temperature or flame
turbulence enhance the size of primary particles, which become slightly
micropous on addition of hydrogen reacting at the flame periphery. Dividing of
the flow in the burner to several smaller flows reducing the turbulence without
changes in other synthesis conditions significantly enhances the specific surface
area. The concentration of silanols increases with growing primary particle size,
and the hydrophilicity (C,,;ps+ C,,90) decreases at oxygen deficiency on the
synthesis. The impact of polymers on the suspension and dried powder
characteristics depends on the adsorption mechanism and conformation of
polymer molecules globular or unfolded due to strong or weak intramolecular
interactions. Globular proteins interacting with silica through the flocculation
mechanism have a weaker effect on the textural characteristics of dried powders
but strongly impact the aqueous suspension shifting the swarm size distribution
toward larger sizes in comparison with poly(vinyl pyrrolidone), PVP, adsorbed in
the unfolded state and giving nearly monomodal particle size distribution (PSD).
Ionogenic  surfactant  1,2-ethylene-bis-(N-dimethyl  carbodecyloxymethyl)
ammonium dichloride at C,,, < 0.01 wt. % and ethanol at Cg,oy = 10-50 wt. %
impact the silica PSDs dependent nonlinearly on the concentrations and pH. The
PSDs and the electrophoretic mobility of fumed silica modified by OSC with two
or three reactive groups or by pyrocarbon depend on the type of deposits and their
concentration nonlinearly. Fumed ST and AST samples were composed of
crystalline titania (blend of anatase and rutile) and amorphous silica and alumina
at a larger concentration of titania (> 50 wt.%). The shape of nitrogen adsorption
isotherms and oy plots reveals a major contribution of mesopores to the total
porosity; and self-consistent size distributions of primary particles f(a) and gaps
(pores) fscr(R,) between them in secondary particles show two types of ‘pores’ at
R, <5 nm (of the same type for all samples) and > 10 nm (dependent on f{a)).
Electrophoretic potential calculated with consideration for the porosity of
aggregates of AST attests a significant influence of alumina phase at pH < 8 and
of titania and silica at pH > 8. The effective diameter of particle swarms (D)
depends on pH between isoelectric points IEPro, and IEP 4,03 stronger for AST
than for ST. The swarm size distributions and D, of mixed oxides depend
nonlinearly on pH due to balance of attractive (between different phases) and
repulsive (the same phases) electrostatic interactions differently affected by pH.
Mixed oxides are characterized by larger amounts of strongly disturbed interfacial
water, greater surface charge density and higher adsorptive ability in respect to
such aqueous metals as Cs(I), Sr(Il), and Pb(Il) in comparison with the
corresponding individual oxides.
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Ancop6LUMOHHbIE CBOUCTBA asapocuna, MoguuumpoBaHHOro
OAMEeTA AUXITOPCUITaHOM

Yeborapes A., Paxmurxkas E., 3axapust A.

Ooeccxuti nayuonarvuwiil ynugepcumem, Odecca, Yxkpauna, e-mail:
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HecMoTpst Ha MHOTOYHCIICHHOCTD JINTEPATypHBIX JaHHBIX 0 W3BJICYECHUIO HOHOB
METaJUIOB OKCHUTHAPATHBIMH COpOEHTaMH, HE CYMIECTBYET €AWHOTO TOAXOoMa K
ONMCAaHWIO MEXaHM3Ma UuX CcopOImMM ¥, Kak CIEACTBHE, BO3MOXXHOCTH
MIPOTHO3MPOBAHUS YCIOBHH U PE3yNbTaTOB afcopounu. OJHAKO YCTAaHOBIECHO, UTO
3¢ dexTUBHOCT,  COPOIIMOHHOTO  B3aWMOJEWUCTBHS B  TakKUX  CHCTEMax
oTIpeneNnseTcs: Kak MPUPOIOH, YUCIOM U CTEIICHBIO HOHM3AINH (pYHKIIMOHAIBHBIX
TpyI COpOEHTA, TaK U COCTOSTHIEM COPOMPYEMBIX MHUKPOIJIEMEHTOB B PacTBOpax
B 3aBUCHMOCTH OT KHCIOTHOCTH cpeabl. B Hactosmeit paGore ¢ wenbio
M30MpaTeNbHOrO BBIJENCHUST MUKpoKkoimdecTB Al, Ga, In ¢ yuerom KHCIOTHO-
OCHOBHBIX XapaKTEPHCTHK KOMIIOHEHTOB T'€TEPOTCHHOH CHCTEMBI H3Y4EHBI
(PUBMKO-XMMUYECKHE  3aKOHOMEPHOCTH  aJCOPOLMOHHOTO  W3BJICYEHUS U
pa3zeneHus yKa3aHHBIX 3JIEMEHTOB-aHAJIOTOB C HCIIOJIb30BAHHEM a’pOCHIIOB A-
300 u ero ananora, MoauuIPOBaHHOTO AUMeTHIAUXIOpcrianoM (K-7-30).
OKa3aHoO, YTO B IIMPOKOM HHTepBaje pH, B pe3ympTate H3MEHEHUS
3apsga TOBEPXHOCTH M B CHIIy HEOZHOPOJHOCTH copbara, B3amMoOJeHCTBHE
HCCIIETYEMBIX AJIEMEHTOB C IIOBEPXHOCTHIO MOXKET HMPOTEKATh OJHOBPEMEHHO IO
HECKOJBKIM MEXaHW3MaM, a BKJIAJ T€X WIJIM HMHBIX CHJI B aICOPOIMIO MEHICTCS C
M3MEHEHHEM ycioBUi copounu. CpaBHeHue pesynbratoB copbumu Al, Ga, In Ha
aspocmwiax A-300 u K-7-30 nokasano, 4to, HaOI0JaeMOe pa3Indyre B 3HAYCHUIX
PHopr, 718 HICCIIETyEMBIX JIEMEHTOB CBSI3aHO C M3MEHEHHEM KHCIIOTHO-OCHOBHBIX
XapaKTCPUCTHK TMOBEPXHOCTHBIX (PYHKIMOHANBHBIX Tpymm. Kpome Toro,
YCTaHOBIICHO, YTO MEXaHU3M COpOIMH Ha THAPO(HOOH3MPOBAHHOW MOBEPXHOCTH
K-7-30  ocnoxHsieTcs NPUCYTCTBHEM JTaHOJA, KOTOPBIM, YydacTBys B
COpOLIMOHHOM TIpoIlecce, M3MEHSET, ¢ OIHOM CTOPOHBI, COCTaB M CTPYKTYpYy
THIpaTHOW 0005I09KK cOopOeHTa, a ¢ APYrod — M3MEHSET COCTaB PaBHOBECHBIX
HMOHHO-MOJICKYJISIPHBIX (hOPM HCCIIEeyeMBIX dJIeMeHTOB. [l OoJiee 0THO3HAYHOM
WHTEpIIpeTanuu Mexanu3mMoB copomuu Al, Ga, In Ha aspocunax A-300 u K-7-30
MOCTPOCHBI COOTBETCTBYIOIIME HM30TEPMBI. OKa3aHa BO3MOXKHOCTH pa3eiICHHS
3JIEMEHTOB-aHAJIOTOB a’pocwyioM K-7-30 mpu omnpepeneHHBIX 3HadyeHuUsx pH ¢
MOATAITHOM AecopOIMeii OTAETbHBIX 3JIEMEHTOB COOTBETCTBYIOIINMH DITFOOHTAMHU.
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TepMoCTMMynMpoOBaHUe NPOLECCOB CTPYKTYPUPOBaHUSA
chepmUecKMX rpaHyNMpPOBaHHbLIX MaTepManosB Ha OCHOBe
amMopIHOro KpemHesema

[Isen J. 1,.H0BI/IHKI/II7[ I. 2, Ditre U. 2
1
Hucmumym copbyuu u npobnem snoosxorozuu HAH Yrpaunul
2. Kuees, Ykpauna. E-mail: dshvetz@ispe.kiev.ua
2
Llenmpanvnas cmpoumenvhas komnanus, 2. Kues, Yxpauna

B macrodmeMm coOOIIEHHH TIPEICTABICHBI ASKCHEPUMEHTANbHBIC TaHHBIC 110
JecopOuuy Bojbl B rporecce (GpopMUpOBaHMs CHEPHUECKHX TPaHYJINPOBAHHBIX
KpeMHe3eMHbIX ~ MaTepuanoB. OOpasubl cdepuyeckux TIpaHyIUPOBAHHBIX
MaTepuagoB IOJy4ald IyTeM TEepMOOOpPaOOTKH, TPaHYJIUPOBAHHBIX 30JIb-TElb
KOMITayH/I0B. BEISBIICHO, UTO B M3y4aeMbIX CHCTeMax (aIFOMOCHIIMKAT, IIENOYb,
BOJA) BOJA SBIACTCS OJHUM W3 KIIOYEBBIX (DAKTOPOB, OIPEHSIAIONINX Kak
COBOKYITHOCTh IPOTEKAIOIIUX IPOIECCOB, TaK W CBOWCTBA MAaTEPHAJIOB,
oOpa3yrommxcst Mpu AadbHEHIX (DAa30BBIX MpEBpaIIeHUsX. bbulo HaiileHo, 9To
Kak Ha (OpPMHPOBAaHUE 30Jb-T€b CHCTEMBI, TaK M Ha CBOWCTBA IIOIy4aeMBIX
cheprdyecknx TpaHYIMPOBAaHHBIX MAaTCpHAIOB TPU  TEPMOPETYIHPYEMBIX
MPEBPALICHUAX CYIIECTBEHHO BIHUSAET KOJMYECTBO BOABI B  HCXOJHOM
ITIOMOCHJIMKATE. Y CTaHOBJIECHO, YTO C YBEJIMUYEHHEM COJICPXKAaHHSI B CHCTEME BOJIBI
cepire 100 % (10 OTHOLIEHHIO K BECy MCXOAHOTO MarepHalia) mpH (OpMHUPOBaHUN
30J151 BO BPEMEHH HaOIIOJaeTCsi CMMOATHOE yBENIMYEHHE KOJIMYECTBA ITy3BIpEH, T.€
MMEET MECTO HWHTEHCHBHOE Tra3oBblfesieHHe. ClemayeT OTMETHTh TakkKe, 4YTO C
TIOBBILIIEHUEM COJIEPIKaHMUSI BOBI B 30JIb-CHCTEME CTETICHb BCITyYHBAHHS MaTepralia B
MOMEHT  (a30BOTO  TIepexoja TP  TEMIepaTypHOr  oOpaboTKe  3aMETHO
yBenmnuuBaercsi. HalieHo, 4To cCBOMCTBAa TakuX TBEPABIX T'PaHyJIHPOBAHHBIX
MOPHUCTBIX ~ MaTEepPHajoB, OOpa3ylOMMX M3 30Jb-CHCTEM TpH  (a30BBIX
MPEBPALICHUAX, UMEIOT HHBIE, YeM Yy CTaHZapTHBIX MaTepHalioB cBoiictBa. U
JEHCTBUTENFHO, 1O Mepe TMOBBINICHUS TeMIepaTypsl 0OpabOTKH 3051 C
Pa3IUYHBIM COJAEp’KAaHHEM BOJBI MMEET MECTO IMpPOSBICHUE, C OJHOW CTOPOHHI,
a¢eKTa BOJHOTO «reizepay, T.e., HHTEHCHBHOTO BBIACIEHHs 00pa3liaMy BIIary, ¢
JIpYroil — 3HAYMTENIBLHBIM YMEHBIIEHHEM pa3Mepa IpaHyJUpOBaHHBIX YACTHI IO
Mepe TOBBIILICHUS COJEPXKAHUs Biard B 3oib-cucteMe. HaiineHo rtakke, 4To B
NPUCYTCTBUH HM30BITOYHON BOJBI MPOJOIDKUTENBLHOCT Nponecca (OPpMHUPOBAHUS
30JIb-T€JIb KOMITayHAa MOXET ObITh pa3Hoi — oT 15 muHYT 50 3-4 cyrok. 1O
CBSI3aHO, 110 HAIlleMy MHEHHMIO, C ITOCTENIEHHBIM IIPOLIECCOM YaCTHYHOTO IIepexoia
SiO, (5-6 %) B pacTBOpPEHHOE COCTOSHHE (30b) M IIPOCTPAHCTBEHHBIM
(dhopmupoBaHHEM CBEpPXyCTOHYHMBHIX akBakomruiekcoB SiO,.nH,O c¢ pasHoit
mHON meru. CrexyeT OTMETHTh, YTO HMCXOIHBIE MaKpOTJIOOYIBl KpeMHe3eMa
MPETepIIeBAIOT IOCTEIICHHOE yMEHBIIEHHE pPa3MEpPOB KaK C YBEIMYCHHEM
BPEMEHH KOHTaKTa BOJBI C KPEMHE3EMOM, TaK M B 3aBUCHMOCTH OT OOIIero

23



CONEpXaHUSA BONBI B 30Jb-CHCTEME. PH TOBBIIICHHH KOJIMYECTBA BOJHI,
JOTIOTHUTEIFHO BBOIWMOW B 307b, B TIPOLECCE CYIIKH TIPH KOMHATHOM
TeMIepaType HaOIIoJaeTCs HEaICKBAaTHBIM XapakKTep IOBEACHHUS CHCTEMBI —
(uKCHpyeTCs OTHOCUTEIBHOE YBETHUEHHE KOJMIECTBA YIAICHHON BOIBI, OJHAKO
B a0CONIOTHOM BBIp@XEHHH HAONIOAeTCs yMEHBIIEHHE IOTEePh  BOIBI.
OO06HapyXKeHHBIN HeaJleKBATHBIN XapaKTep MOBEACHIS N3ydaeMbIX KOMITO3UITUI Ha
OCHOBE NMPUPOTHOTO aMOP(GHOTO KpEMHE3eMa MPH BBEJICHUH B 30J1b M30BITOYHOTO
KOJIMYECTBA BOJU JaCT BO3MOXHOCTh Pa3pabOTKU HOBBIX MOJIXOAOB JJIs CO3MAHUS
30JIb-CUCTEM C TOBBIIICHHOW CTaOMILHOCTRIO. KpoMme Toro, ¢opMupoBaHue 3078
npu  W30BITOYHOM KOJMYECTBE BOJMBI OTKPBIBACT IIYTH CO3JaHHUS HOBBIX
TEXHOJIOTHH JUTS MOJTyYCHHS] MATEPUAIOB THIIA KPEMHE3EMHBIX aKBAKOMIUIEKCHBIX
30JIed C 3apaHee 3aJaHHBIMH CTPYKTYPHO-XHMHUYECKHMH ¥ MEXaHUYECKUMU
mapamMeTpami.

Ecnmu npuHATE ONpPEnensionIylo poib BOABI B (hOPMHUPOBAHHWU 30JIb-CHCTEMBI U
MOCIIEOYIONINX TEPMOCTHMYIMPOBAHHBIX (Da30BBIX IPEBPAIICHISIX, TO MOXKHO
moJlarath, 4YTO BBEICHHE B 30J7b M00aBOK (3apoiplllicoOpasoBareneii) Oyner
OKa3bIBaTh CYIIECTBEHHOE BIUSHHE Ha TMPOTEKAIOIIMe B HEH IPOIECCHI.
Hcnonp3oBaHHBIE HAMH JOOABKM 10 XapakTepy BO3ICHCTBUS Ha TPOIECCH B
CUCTEME CIIeJyeT pa3lelinTh, MO KpaiHeW Mepe, Ha JBa THUMA. CPBBIH THII
JI00ABOK — CBS3BIBAIOIINI BONY (TUAPODMIBEHBIC TOOABKH), KOTOPBIA YCKOPSIET BO
BPEMEHHU TIPOILIECC CTPYKTYpOOOpa3oBaHUS TPAHYIHUPOBAHHBIX YACTHUI[ IPH
TEPMOCTUMYIHPOBAHHOW 00pabOTKe, W YBEIMYUBACT CTCIICHb BCIYYHBAHUS.
Brtopoit - TopMO3AT Kak IpoIecC yTajlcHHs BIAard, Tak ¥ YMCHBIIAIOT CTCIICHb
Bcmy4nBaHus. C ydeToM IpeiaraeMoil HaMH MOJEIH, 3TO OOBSICHACTCA TEM, 4TO
IO0aBKM TIO-pa3HOMY BIHAIOT Ha CTPYKTYpy aKBaKOMIUIEKCHBIX —IIETIEH,
Hanpumep, S — O - H -0 -Si— O - H - O — H 1 B KOHEYHOM UTOTe — HA
CBOWCTBA MTOJTy9aeMOT0 MaTepHaa.

Martepianu Ha ocHoBi TiO,-Me, O,

Kobaca .M., Ma3sypxkesnu .C.
Hayionanvuuii ynieepcumem im. IO.@eovrosuua, Yepnisyi, Yrpa na

BuBueHHS 3MilIaHUX OKCHIHMX CHCTEM aKTyallbHE y 3B’S3KY 3 THM, IO BOHH €
OCHOBOIO JUIsI CTBOPEHHS HOBHX (DYHKIIOHAJIBHHX MAaTepialliB, sKi BOJIOJIIOTH
pETYNbOBAaHMMHU 3a37aJIeTib 3aJaHUMH BJIACTUBOCTIMH. J[0 TakuxX MmarepiamiB
HaJIe)KaTh CHUCTEMH, IO MICTITh MIOKCHJ THUTaHy, MOIU(IKOBAaHWH OKCHIAMH
metanie TiO,-Me,0,, (Me,O,= Li,0, ZnO, Bi,03, ZrO,, SiO,, V,0s5, WO3).
OcraHHI 3HaXOAATh IIMPOKE 3aCTOCYBAHHS B SKOCTI IIIMEHTIB i KaTali3aTopis,
KOMITOHEHTIB (DOTOIIAPIiB 1 JiCNEKTPUYHUX MaTepiajiB, MNEpPCIEKTHUBHI IS
oJlep>)KaHHsI KepaMidHHUX BHpoOiB. JlocmimpkeHHs (QOTOKAaTamiTHYHO aKTHBHOCTI
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(DPA) B MomenbHIM peakii BiTHOBIEHHS MeTuUJeHOBoro OmakutHoro (MB) mo
neiikopopmu, katamitudHO akTuBHOCTI (KA) B TeMHOBIi#l peakii BigHOBICHHS
10HIB Mii, eneKTpomnpoBigHOCTI (6) i MarHiTHO crnpudHATIHBOCTI (Y) TiO,-
Me,O,, mokasye, 0 BIACTHBOCTI MaTepialliB BU3HAYAIOTHCS YMOBaMHU CHHTE3Y 1
MOTIEPEAHhO TEMIIEPATypHO OOPOOKH, MIPUPOIOI0 1 KOHIICHTPAITIEIO JOMIIIIKH Ta
METOAaMH  BHECEHHsS. BCTaHOBIEHO, IO BHECEHHS IPYroro KOMIIOHEHTY B
rpatky TiO, mpu Manux KOHIICHTpAIiIX TPUBOIUTH IO YTBOPCHHS TBEPAHX
pO3uMHIB 3 OOMEXKEHOI0 PO3YMHHICTIO. pH  THoJanmbIIOMy  30UIbIICHHI
koHneHTpai Me,O,, yTBoproeTbes ckianna cuctema Ti0,-Me,O,, 3 HasBHICTIO
OKpEMHUX OKCHIIB i TUTAHATIB BIAMOBIIHOTO METany, IO CYTTEBO BILTUBAE Ha
(i3uKo-XiMiuHI BIaCTHBOCTI MarepiamiB. Y pe3yiabTaTi NPOBEICHUX IOCIIIKECHb
nokaszaHo, mo peakuis QorosinHoBieHHs MB Ha TiO,-Me,O,, omnmcyeTbcs
KIHETUYHUM PIiBHSHHSAM HYJIBOBOTO TIOPSAAKY 3a OapBHUKOM 1 Tmepebirae 3a
aKIeTITOPHAM MEXaHi3MOM, TOOTO IIBHIKICTbH 3QJIEKUTH BiJl KOHIICHTpAIT
BUTbHUX €JNEeKTpOHiB. OTxe, TMpPOIECH, SAKI TNPUBOAATH JO 30UTBIICHHS
KOHIIEHTpaIll ~ OCTaHHIX  (TepMOOOpoOOKa y  BIZHOBHOMY  CEpEIOBHIII,
Moau(iKyBaHHS JOHOPHUMH JIOMIIIKAMH) 3YMOBIIOIOTH 3pocTaHHa DA
MatepianiB. @akTopH, MO MPOBOIATH 0 3MEHIICHHS KOHIICHTpAIll EJICKTPOHIB
(TepM00OpOoOKa B OKHCITIOBAIFHOMY CEpPEIOBUILI, MOIU(IKYBaHHS aKIENTOPHUMHA
JIOMIIIKAMKM) HEraTHMBHO BIUIMBAIOTh Ha akTUBHICTHL T10,-Me,O,,. Amnaini3
pesyneTatiB mocmimkenns @A, KA, o, x marepianie Ha ocHoBi TiO,-Me,O,,
JIO3BOJIMB BCTAHOBHTH 3aKOHOMIPHOCTI X KATaJiTUYHO [i , 3’CyBaTH MEXaHI3M
Il goMimoK 1 (i3WYHy NpHPOAY aKTHBHUX LEHTPIB, a TaKOX MOJXIHUBICTH, B
MEBHUX MEXKaxX, KepyBaTH INBHIKICTIO KATAIITHIHOTO MPOIECy. 3 MPaKTHIHO
TOYKH 30py OJIep’KaHi pe3yibTaTH MAal0Th MOXKIHUBICTE 3pPOOUTH BHCHOBOK
BiIHOCHO yMOB CHHTE3y BHCOKOAKTHBHUX KaTalli3aTOpiB 1 CBITJIOCTIHKHX
mirMenTiB. Po3pobieno merox moaudikyBanHs cucteM Ha ocHOBI TiO,-Me,Oy,
SIKUH JT03BOJISIE BHOCHTH JIOMIIIKH K B 00’€M, TaK i Ha MOBEPXHIO Martepiary
Oe3rmocepeIHbO i Yac HOro OJep)KaHHA. OKa3aHo, IO B 3aJIS)KHOCTI BiJl YMOB
CHHTE3y MOKHA OTPUMYBATH MiporeHHi ckiaamdi okenan Ti0,-Me,O,, 3 BHCOKOIO
@A, axi npumaTHI B SKOCTI (POTOUYTIMBHX KOMIIOHEHTIB U JiCNEKTPUYHHUX
KOMIIO3UIIMl 1 3IifiCHEHHS NPOTPECUBHO , €HEPro- 1 pecypco3depirarouo
(hOTOANIUTUBHO  TEXHOJOIl BHUTOTOBJIICHHS JPYKOBAaHHMX IUIAT, a TaKOXK
MarepialiB 3 HU3BKOIO aKTHUBHICTIO, SIKIi MOXYThb OYyTH BHKOpHCTaHI SIK Oini
CTaOUTBbHI MIrMEHTH JJIS CIIEHiATbHUX MOKPUTTIB. OTiKE, MPOBEACHO KOMILICKCHE
JOCTIKCHHST KaTaliTHYHUX, MAarHITHUX Ta €NEKTPUIHHUX BIIACTHBOCTEH CHCTEM
Ha ocHOBi TiO, pi3HOTO CKJIamy.  OKa3aHO, IO BJIACTHBOCTI OCTaHHIX
BH3HAYAIOTHCS (DA30BUM CKIAJIOM i AeQeKTHICTIO MaTepiany. BuBdueHo MexaHi3M
Il JTOMIIIOK i po3pO0JICHO YMOBH OJEpKaHHS BHCOKOAKTUBHUX KaTali3aTopiB i
CBITJIOCTIHKHX MITMEHTIB.
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anpOAHble HaHOprGKM umnumHgpun4yeckoro tmna —
CBEepPXKOHUEHTpaTopbl XUOAKUX yrnesogopoaoB U3 BOOAHbIX cpen

[Isern /.
Hnemumym copboyuu u npobnem snoosxonroeuu HAH Yrpaunwl, 2. Kues, Ykpauna.

CpaBHHTCIIEHBIC  HCCIICJIOBAHUS  CTPYKTYPHBIX  XapaKTEPUCTHK U
COpOLIMOHHBIX CBOMCTB TaKMX MAaTCPHAJIOB TI0 OTHONICHUIO K IKUAKHM
yraesogopoaaM (YB) u3 BOTHBIX Cpell MO3BOJWIN BBISBUTH CBEPXaHOMAIBHYIO
MOTJIOTHTENIFHYIO CIOCOOHOCTh YBM 1o otHOmenuro k nocieganm. Tak 1g K (K
— COpOLMOHHAS €MKOCTh) TMOPUCTHIX YBM mpubnmxaercs K BEJIUIUHE MOPSIKA
3,0, B TO BpeMs Kak JJIsl OJHOTO M3 HanOojee 3((HEeKTUBHBIX TorIoTuTeNeld YB —
BCITYYEHHOTO TpaduTa 3Ta BemMuruHa O0sm3ka k 1,6-1,7. YcraHoBiIeHa aHOMaTbHAS
3aBUCUMOCTb  IIOIVIOTHTENRHOW  crmocoOHoctH YBM  or  Z-moreHnmana.
OKCIIepUMEHTaJbHO TMOKa3aHO, YTO MaKCHMyM ToryomeHws YB s
BOJIOKHHCTBIX HAHOTPYOOK OCTUTACTCS TPH 3HAYCHHSAX Z-TOTeHImanma ~ 250 —
270 MB, 94TO COOTBETCTBYET TaKXe€ MAaKCHUMAILHOMY THAPO(GOOHOMY COCTOSHUIO
noBepxHoctd YBM. Jlns 0oOBsiCHEHHs 3aKCHPOBAHHOTO CBEPXaHOMAIBHOTO
a¢dexkta HaMH  TPEATIOKECHA ~ MOACTh  IMIMHIPUYCCKHX  HAHOTPYOOK,
VYUTHIBAIONIAS BEIUYUHY BHCIIHCH W BHYTPEHHEH MOBEPXHOCTH HAHOTPYOOK,
3HAaYCHHUE Z-TIOTCHIMANA, XapaKTep €ro pachpeleiicHus B IUIHHIPE, a TaKKe
BIHMSHHE STHX (DaKTOPOB Ha MpoIiecc COpOIMH KUAKMX YB W3 BOAHBIX cpen.

pemoKeHO, YTO B paMKax pPa3BHBAEMOM MOJETHM TaKOH XapakTep copOommu
MOXET WMETh MECTO TOJBKO TIPH YCIOBHH DPAaBHOMEPHOTO pacIlpeaeeHHs
3JIEKTPOCTATUIECKOTO ITOTEHIINAIA KaK Ha MMOBEPXHOCTH, TaK M 00beMe UIHHIPA,
a cam mporiecc copOruu Y B npoTekaeT 1mo npruHIUITY “‘cMepya , T.€. COPOIMH MPH
YCIIOBHM BpAIIAIOUICTOCS HM3MCHECHUS BHYTPEHHErO MOTCHIMana. MeXaHu3M
copbunu YB Ha MOBEPXHOCTH HAHOTPYOOK OMpEICNACTCS MPCHUMYIICCTBCHHO
JJEKTPOCTATUYCCKUM B3aMMOJICHCTBHEM MOJEKynl YB, a Takke CIOXHBIM
xapaktepoM ux Au(y3uu BHYTPH HWIHHIPUICCKON HAHOTPYOKH. OJyUCHHBIC
Pe3yIbTaThl MO3BOJSIIOT PEKOMEHIOBATH MPUPOIHBIC TopucThie YBM B KadecTBe
CBEPXKOHIICHTPATOPOB MAJbIX KOJHMYECTB JXKUAKHX YB W3 BOIHBIX Cpel, 4TO
MO3BOJIMT B 3HAYNTEIHFHON CTETIEHN YCKOPHUTH aHAIN3 TAaKUX IMPOIYKTOB B BOJE, a
TaKXKe YIPOCTUTHh METOINKY aHaJN3a.
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Production of magnetic-ordered spin systems by the formation of
two-dimensional oxide nanosructures of various topology on the
silica surface

Smirnov V.M., Zemtsova E.G.
St. Petersburg state university, Dep. of Chemistry, St.Petersburg, 198504, Russia

Theoretical bases and experimental data confirmed a possibility of a synthesis of
ordered spin systems are discussed in the communication. Chemical designing of
specified steric arrangement of surface atoms in the matrix of two-dimensional
nanostructure (nanolayer) is considered as the base of the procedure. In the
instance of oxide nanostructures we evaluate a possibility to use the resources of
modern precision synthesis for the dissolving of the production problem of solid
chemical compounds with various steric distribution of atoms (structural
topology) within the high order artificial substance like oxide superlattice. The
phenomenon of two-dimensional ferromagnetism which was discovered by us is
discussed. Two-dimensional magnetization area is supposed to arise from
aggregation of certain amount of Fe’"-O group on the surface of diamagnetic
support. Problems of production of high ordered spin systems are considered in
the relation to magnetic properties of two samples series:

1) two-dimensional oxide nanostructures containing in the plane of two-
component monolayer various element-oxygen groups with their designed ratio (
Fe? —OuFe’ —0,Fe* ~0uNi*~0,Fe* —0uTi* -0 etc);

2) two-dimensional oxide nanostructures containing alternating element-
oxygen monolayers of various chemical composition ( Fe > — O u Fe > — O, Fe *"
—OuNi*-=0,Fe*-0wuzn? — 0 etc.), the monolayers are deposited in the
designed order.

The data obtained confirm a possibility to control vigorously the ordered
spin states (states of magnetic moments) within given oxide nanostructures.

CuHTe3 Ta aocnigxeHHs pi3MKo-XiMiYHMX BNacTUBOCTEN KOMMNO3UTIB
Ha OCHOBI noxigHuXx aHiniHy i kceporento V,05x nH,0O

KoBanbuyk €. ., Octanosuu b.b. Cenenens M.B.

JIvsigcokuii nayionanvHuil yuigepcumem imeni leana @panka, ximiunuil ghaxyivmem
eyn. Kupuna i Meghooia 6, 79005, m. Jlveis, Yxpa na

AmopdHa CTpyKTypa 1 EJEKTPOHOAKIICTITOPHA MPHPOJAa KCEPOTEII0 OKCHAY
BaHAI0 € MO3UTHBHUMHU (HaKTOpaMH IMPH BUKOPUCTAHHI HOTO SK KOMITOHECHTa
€JICKTPOAKTUBHHUX IOJIaHUTIHOBUX KOMIIO3UTIB, MEPCICKBITHBHIUX JIJISI CTBOPEHHS
E€HEPrOEMKHX OOOPOTHIX KATOJHMWX MaTepialiB B TaJlbBaHIYHHX EJCMCHTaX.

opAI 13 XIMIYHOIO CTaOUIBHICTIO TaKi GYHKITIOHAI30BaHi MaTepiaid BOJOMIIOTh
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BHCOKOIO TIIACTHYHICTIO, [0 JJO3BOJSAE TiJJaBaTH XiMiuHI JKeperna CTpyMy
TIHOOKOMY ITUKITIOBAHHIO 0€3 pyHHYBaHHS MaTepially eJIeKTPOIiB, IO CIPUATUME
30UTBIIICHHIO CTPOKY CIY)KOM aKyMyJsITOpHHX Oatapeit. OnmepskaHi MoJiaHiIiHOBI
KOMITO3HUTH 13 CHCTEMOIO IIOJIi-T-CIIPSDKEHUX 3B SI3KIB y OpPraHIYHOMY JIAHLIOTY
MaKpOMOJIEKYJI, BTIJICHUX Y IIapyBaTy CTPYKTYpy kceporemnto V,0sx nH,O moxHa
pO3TIAATH SK CIHOJNYKH I1HTEPKAJSAIIHHOTO THUMY i3 TIEPEHOCOM €JIeKTpOHa 3
HETIOIIJICHO TIapH aToMa a30Ty MOJIiaHiTIHOBOTO JIAHIIOTA Ha 10H BaHAI0, KM
BXOJIUTh JIO TIPOCTOPOBO  KPHUCTAIIYHO TPaTKM OKCHIY BaHamito. Mix
KOMIIOHCHTAMH peakliiHO cymimi aHumiH-V,0s5x nH,O BigOyBaeThcs OKUCHO-
BiJTHOBHA PEAKIIis, MPH SAKiM aHTIH MiIIaeThCs OKUCIIOBAIBHIN MONIKOHIEHC AT ,
a 10H BaHAMIIO BiTHOBIIOETHCS, 3aTUIIAIOYNCH TPU I[HOMY BKJIIOYCHUM Y
KPHUCTAJIYHy T'paTKy Kceporeito. Ha OCHOBI eJIeMEHTHOTrO aHallizy iMOBIpHHH
CKJIaZl KOMIIO3UTY MOJiaHUIH -Kceporenb Biamosigae ¢opmyni (-CeHsNH-)o70 x
V,05x 1,1 HyO. ¥V TY-ciekTpi KOMITO3UTY TPOSBISAIOTHCS CMYTH TOTJIMHAHHSA,
XapakTepHi JUId NOJNiaHUIHY 1 KCeporeito, Mae MiCIe 3MiHa CIIiBBIiIHOIICHHS
iHTEeHCHBHOCTEH CMYyr MOrIMHAHHA B ay6rneri mpu 836- 728 cM' B cTOpOHY
3MeHIIeHHS npH 836 cM', MmO MoXe CBimuMTH mpo B3aeMofilo rpym V-O-V
TpaTKH KCEporemo 13 aromMaMu a3ory amiHorpymu. CTymiHb KOHBepci
MOHOMEpHO cyMimi (aHUTiH: i30Mep HiTpoaHUliHYy= 7:3) B chiBmosimMep npu
B3aEMO/II 3 KceporejeM 3pOoCTa€ B psAy: OPTO- HITPOAHUIIH> MeTa-
HITpOaHUTIH~ Tapa- HITPOaHUTIH> aHUIiH, M0 MOXXe OyTH 3yMOBJICHO BHIIOIO
peakuiifHOI0 3[aTHICTIO OPTO- HITPOAHUIIHY B peakii CHIBIOJIKOHICHCANi 3
AHIUTIHOM, BHKJIMKaHOIO cyMmicHMM BIUiMBOoM NO,- ta NH,- rpym Ha posmozin
€JIeKTPOHHO TYCTHHH Yy OeH3eHOBOMY snpi. CHHTE30BaHI TPOAYKTH Oy
BUKOPHUCTaHI SIK MO3UTHUBHI €NEKTPOAW B mmapi i3 Li- HEraTUBHUM e€JIEKTPOJOM.

uToMa emkicts 205 A rox kr', mutoma enepris 446 Bt rox kr' mpu Hampysi
po3iMkHyTOTO KOJIa 3,34 B Oymm HOCATHYTI 3 BHUKOPHCTAHHSM CITiBIIOJIMEpPY
(aHiNiH:0-HiITpOAHINIIH = 7:3) K KaToAa.

O6pa3oBaHue TyOynspHbIX (hopM M3 OKcuaa antoMUHUA

Baponos C.b.
umuyeckuti @axyromem M Y um.M.B.Jlomonocosa, Mocksa, Poccus,

HccnenoBano siBneHue oOpa3zoBaHUs TyOYISIpHOW (HOpPMBI OKCHIA aTIOMUHUS W3
0e3BOHOTO XJIOpUA AOMHUHHUS ITyTeM TEPMOTHAPOSN3a MpH Temieparype 180-
200°C u Bpemenu ruaponusza ot 0,5 mo 15 gaco. TpyOuarsle 4acTHIBI HMEIOT
quHy ot 200 MkM 110 4-6 cMm u nuametrp oT 1 MM g0 0,5 cM. OHM yCTOMYUBBI
NpY XpaHCHUH Ha BO3AyXe. MaTtepuasl TpyOYaThIX YacTHUI] OBLT OXapaKTepU30BaH
MO JaHHBIM CKAHHPYIOMICH JIICKTPOHHOH MHUKPOCKONHHU, TPAHCMUCCHOHHOM
JJIEKTPOHHON CIIEKTPOCKONUH, ATOMHO-CHJIOBOH MHKPOCKOIHH, JIOKAITBHON
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TG PaKITIH 3JIEKTPOHOB, peHTreHoda3oBoro aHaJIn3a, JIOKAJIHHOTO
SHEPrOAMCIIEPCHOHHOT0 aHanu3a, Mukpo-UK-crexrpockormn, SIMP('H- u 2’ Ab)-
cunektpockormuu, JTA- wu TrA-anammza. TpyOku mpeactaBinsior  coboit
pEHTreHOaMOP(HBIA OKCHI ATFOMUHUS, KOTOPBIM CONEPIKUT TPUMECh XJlopa 110 5
Macc. %. OHHE COCTOAT U3 CPOCHINXCS MEXIY co00#l (parMeHTOB MPOIOITOBATOM
dopmbl ¢ mmmHOW Mo 200 MxM W TommmHOM 1-5 MkM. B marepuare,
COCTaBISIIONIEM TpyOuaThle OOpa30BaHUS, AaTFOMHHUNH HMEET OKTadpUYECKOC
OKpY)KCHHE KHCJIOPOJOM, a B 4YacTHIAX, HE NPUHUMAIONINX YYacTHSI B
dbopMupoBaHuM TpPYOOK, AaNIOMHHHNA HWMEET KaK OKTadJApHYecKoe, TaK W
TETpadIpHUYECcKOe OKpykeHHe. Pa3paboTaH MeToJ KOHTPOJS JAHaMeTpa TPYyOOoK ¢
UCIIOJIb30BaHUEM OC3BOTHOTO XJIOPH/IA AIFOMUHIS, CIIPECCOBAHHOTO B TAOJICTKY U
nokpeitoro cioeM  AlCl;"6H,O. Pa3smep monydeHHBIX TpyO4aThIX YacTHIl
coctaBnsin okoino 80 % ot wmcxomHoro nuamerpa Tabmerkn. C TIOMOIIBIO
pamuonykmmga ~°Cl GBUIO YCTAHOBICHO, YTO MONYYCHHBIC TPYOUATHIC YACTHIBI
coJiepKaT MpHUMeECh XJIOpa, KoTopas 3axBaThiBaeTcs u3 Oe3BomHoro AlICl;, B TO
BpeMs Kak XJOp TeKcarmapara B Marepuan TpyOOK HE BXOIUT. PEAJIOKEH
MeXaHU3M 00pa30BaHUs TPYOUATHIX YACTHI[ ITyTEM CaMOOPTaHU3AINH TTEPBHYHBIX
gactur, Al,O;, oOpasyromuxcs B ra3oBod (aze mpu konTtakte mapa Al,Clg ¢
napamu BoAbl. C HCIIONF30BaHUEM MOJIYYCHHBIX PE3YJIBTAaTOB OBLIO MPOBEICHO
HCCIICIOBAaHHE BO3MOXXHOCTH TIOJTYYCHHUS aHATOTHIHBIX MOP(POIOTHICCKHX (POpM
U3 IPYTHUX JICTYINX HEOPTAHUICCKUX TaJIOTCHHUIOB.

Mopcbonorwiecme d)Oprl OKCuga anromMunHusa npu tepmornapornnse
0e3BOAHbIX ranoreHMA0B antoMUHNUA

Ky3smuuena 10.B.
Daxkynomem Hayx o Mamepuanax M YV um. M.B.Jlomonocoea, Mockea, Poccus,

Bbita wucciieoBaHa BO3MOXKHOCTh HCHOJIB30BaHUSI B KAa4deCTBE HCXOAHOTO
MaTepuaia JIsS  TOJNYYCHHS  OKCHIHBIX  MaKpOTPyOOK Kak  YaCcTUYHO
THIIPOJIM30BAHHBIX XJIOPHIA U OPOMHUIA AFOMUHUS M CMECEH 3TUX TaJOrCHHUIOB,
tak u cmeceit AlCI; ¢ AICI;'6H,0 u ¢ (NH4),CO;3. MakpoTpyOku, 00pa3oBaHHEIC
npu ucnonb3zoBanuu cMmecu AlCl; + AlCl;-6H,0, momyyanu neyms criocobamu. B
nepBoM, Opammu Oe3Bomnbiii AlCl;, mpeccoBanm TaOeTKy, a CBEpXY HACBITIAIH
ciori  menkopacteproro AlCl;:6H,O0.  Bo BTOpoM, B JOMOYKY HaCHITIAIH
6e3oanbiii AlCl;, a cBepxy Hanocumu cioit AlCl;-6H,0O. Buemnuii amamerp
MOJTy4aeMbIX JaHHBIM CIIOCOOOM TPYOYaThIX YACTHIl B CpeHEM cOCTaBisT 75-80
% ot pgmamerpa Tabmetkn. C wucmonp3oBanueM cMecu AlCl;+H(NH,),CO;
Ha0JII01a710Ch 00pa3oBaHme My3bIpel, pazmep KoTopbix mgocturai 20 MmMm. CTEeHKH
My3bIpei MPeICTaBIsLIIM cO0O0M OKCH alOMUHMS. B 3KcnepuMeHTax ¢ OpoMuIoM
amoMuHUS  oOpa3oBaHHe TpPyOOK  HAONIONAIOCh  peke, HEKENId IpH
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WCTIOJIb30BaHUHU XJIOPHUIa AMIOMUHMS. pu HarpeBanuu cmecu AlBr;+(NH,),COs,
HaOmofaeTcss 00pa3oBaHWE TOHKOCTEHHBIX MIAPOB, HA MOBEPXHOCTH KOTOPBIX
MHOTAA PACTYT TPyOYaThle YaCTHIBl. PH MPOKAIUBAHUM TPYOUATBIX YACTHIl HA
Bozayxe mpu 900°C HabmomaeTcs KPHUCTAIUIM3ALMS MAaTEpUala C MEPEXOIOM B
KpUCTATMYECKyto (a3y KopyHma. Marepuan TpyOdYaThIX YacTHI[ OBUT Takke
0XapaKTepU30BaH MO JaHHBIM TEPMOTPaBUMETPHUYECKOTO U IuddepeHiransHoro
TEPMHUYECKOTO aHamu30B. Kak cieayeT W3 TMONYYCHHBIX JaHHBIX, IIpH
temmeparype 10 400°C u3 marepuana TpyOOK HPOMCXOAUT yHAICHUE BOABI U
HETPOPEarupoBaBIICTO XJIOpUIa ATIOMHHUS, a B WHTepBaie Temmepatyp 400-
700°C - pasioxeHHe THAPOKCOXIOPHAHOM (a3l ATFOMHUHMS, IPHCYTCTBYIOIICH B
obpasie. Mcxonmss M3 TONYyYEHHBIX pE3yJIbTAaTOB, OBUIM  C(HOPMYINPOBAHBI
HEOOXOANUMBIE YCJIOBHS JUISl TOJIYYEHHS MaKpOTPYOOK YyKa3aHHBIM CIIOCOOOM:
HEOOXO/IUM JIETKOJIETYUY A TaJOreH ], XOPOILO MHAPOIU3YIOIIHIACS Ha BO3LyXe, U
UMEIOMMI HEBBICOKYIO (10 200-250°C) Temmeparypy cyOIMManumy.

1.30Y KU ns3 nn K B Y

Bo3moxHocTHn ynyduweHuns d)yHKLIVIOHaanbIX CBOUCTB KepaMukum B
CBA3U C 0OCOBEHHOCTAMMU CTPOEeHUA n CBOUCTB MCXOOQHOIo NopoLlKa
rmagpokcunanaTuta

3wiMan 3.3., Poxmuctpos [1.B., Banos N.T.

apvkosckull HayuoHanbHull ynusepcumem um. B.H. Kapazuna,
apvros, Yxkpauna

Hcnonp3oBanne kepaMuku Tuapokcmmanatuta (ITA) s MeIMIMHCKHX Ieieit
OTpaHUUYMBAETCS HU3KMMH MEXaHHMYECKHMMH CBOMCTBaMHM OTOr0 MarepHala.
CymecTByromas TEXHOJIOTUSL €€ TOMy4YeHHs IpeIyCMaTpUBAaeT Halu4yue
WCXOIHOTO TIOPOIIKA C ONPEACTICHHBIM CPEIHUM pa3MEepoOM dYacTHIl |
SKCIEPUMEHTAIBHO HAaWICHHOE ONTHMAIFHOE COYCTaHUE YCIOBUI (POPMOBKH U
OTXKHTra TPECCOBOK. PH STOM HE YYHUTBHIBAETCS HEOJHOPOTHOCTH MOPOIIKOB, B
YaCTHOCTH, BO3MOJKHOE BIMSHHE WX TUCIIEPCHOHHON HEOTHOPOIHOCTH U
CTPYKTYpPBl CaMHX YacCTHIl Ha XOJ YCagKH M CIIEKaHHS IPECCOBOK. YKa3aHHEIC
HEOJHOPOJHOCTH TOPOIIKOB MOTYT IPUBECTH K TOMY, YTO yCaIKa M CIIEKaHHE B
OOBIYHO HCTIOJIB3YEMBIX YCIOBHUSIX OTXKHIa OYIyT IPOTEKaTh B 00bEME ITPECCOBKU
M30MpaTeNbHO U MO3TANHO. B pesynbTraTe Kepamuka MOIydaeTcsi HEOHOPOJHOM.
OHa coAepUT OCTaTOYHbIC HANPSIKEHHS a TaKKe MHOTOUYHMCIIEHHbIE TPEUIUHbI, B
CBSI3U C KOTOPBIMM OKa3bIBA€TCsl HEMpPO3pauHOU. MeJIeHHBIN HarpeB MPecCOBKU
IpU OTXKHUIE U MEUICHHOE OXJKICHUE KEPaMHUKH TOC]e CHEKaHus JJIst
YCTpaHEHUS] OTMEUCHHBIX HEOJHOPOAHOCTEHl MOJIOKUTENBHOIO pEe3ylbTaTa He
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naroT. B maHHOW paboTe MCCIeayloTCs BO3MOXKHOCTH TOJyYEHHUsT KaueCTBEHHOMH
KepaMuKu ['A 1pu UCHOJIB30BAHWU TAKOT'O0 HEOAHOPOAHOTO mopoiinka. Merogamu
peHTreHorpaur W 3IEKTPOHHOW MHKPOCKOIHMH, a TaKXKe ITyTeM IIOCTPOCHUS
KPUBBIX  paclpeleNieHHs YacTHI[ [OpOoIIKa IO pa3MepaM, HCCIeIO0BaH
(hpaKIMOHHBIA COCTAaB MOPOIIKOB, CHHTE3WPOBAHHBIX METOIOM Spuo. OKa3aHo,
YTO MOPOUIKH XapaKTEPHU3YIOTCS MHOTONHMKOBBIM PAaCIpeAeiICHHEM YacTHIl II0
pasMepaM. B pomosiHeHHEe K 3TOMY, B OOJACTH MAJBIX YACTHII OOHAPYKEHO, IO
MEHBIICH Mepe, TpU HanboJIee BEPOSTHBIX pa3Mepa YacTUI-KPUCTATUTUKOB BOIH3H
150, 250 u 350A. YcTaHOBIEHBI HEKOTOPBIE 0COGEHHOCTH YACTHIL STHX Pa3MEPOB.
Tax, B CBSI3U C BO3POCIICH POJBIO MOBEPXHOCTHOW IHEPTHH, OHU aICOPOIIMOHHO-
AKTUBHBI (B YaCTHOCTH- BECbMa THTPOCKONWYHEI). brmaromapst oOpa3zoBaBiieiics
aJICOPOIIMOHHON TUICHKE OHH NMPWIUNAIOT K JPYTUM KPUCTAJLUTHKaM U 00pa3yroT B
TIOPOIIKE KPYIHBIE YacTUIBl. KpHUCTaIIMKH B MOPOIITKE HMEIOT IIPOIONTOBATYIO, a
camble MaJICHbKHE -HTONb4aTyio ¢opmy. BemmumHa oTHOIIEHHS WX OONBIIETO
pa3Mepa K MCHBIIEMY YBEIHIHBACTCS C YMEHBIIICHHEM CPEIHETO pa3Mepa JacTHII.
To ecTp, Masble YaCTHIBI OKA3BIBAIOTCS OoJiee BHITAHYTHIMH, YeM KpymHble. Ha
KPHBOH 3aBHCHUMOCTH 3THX OTHOIIEHHH OT pa3Mepa YacTHIIBI OOHApYKMBaeTCs
PSSO MakCUMYMOB. 3HaueHHs OoTHOUIeHUH (~7,5; 6,0; 4,6; 3,2), OTBEUAIOIIUE dTHM
MakCUMyMaM, MpPaKTHYeCKH  COBMAIAal0OT C  BEIWYMHAMH  OTHOIICHUH
MEKIUIOCKOCTHOT'O paccTostHus diggp K YIBOGHHBIM 3Ha4eHUM dig1,da01,d112,d311
I'A. Orcroma crnenyet Kpucramiorpaduueckas MOTHBAIHS CYIICCTBOBAHUS B
MOPOIIKE HAHOKPUCTAIUTMKOB Psijia HauOoJiee BEPOSITHBIX Pa3MEPOB.  OJTyYCHHEIC
CBEJICHUS O COCTaBe mopoimika ['A, HEKOTOPBIX CBOMCTBaxX ero (hpakiuid, a TAKXKE O
CTPYKTYpE HAHOKPHUCTAIUTHKOB M CTPOCHHUU OOJBIIMHCTBA YAaCTHUI, COCTOSIINX W3
KPUCTAJUTUKOB pa3HBIX pa3MEpoB, IO3BONMWIMA OOBSICHUTH psan  3ddekros,
OOHapy)XeHHBIX paHee MpH OTKHre mnpeccoBok ['A, a mMmeHHO: a) 3dderT
OBICTPOTEYHON yCaaKkd TIPW OTHOCHUTEIBHO HHU3KHX TemIeparypax; 0)
CTYNCHYATHIIl XapakTep YyCaakd; BO3HHKHOBEHHE TpEIIMH B KEpaMuKe, HX
OTHOCHTENIFHO HH3KHE MEXaHHYeCKHe XapaKTepHCTHKH. B mpakTHdeckoMm
OTHOIICHWH  HWCHOJB30BaHHE  OTUX  CBEICHWH  MO3BOJMIO  HM3MEHUTH
TEXHOJIOTHYECKUH MPOIECC OTXKHTa B HATIPABICHUH €r0 YCKOPEHUS U TIOIyYeHUS
KEepPaMUKH C yIy4IICHHBIMU CBOHCTBaMU. biaromaps 3TUM U3MEHECHUSAM, TOJHOEC
BpeMs TIepexojia MPECCOBKH B KEpaMHKY [UIMTCS HEe 0Oojee yaca. pH ITOM
KepaMHKa He COJCPKUT TPEIIHH, a €€ MUKPOTBEPAOCTh U TUNIOTHOCTh COCTABJISIFOT
H,~650-700" /> u p ~3.10"° coorserctenno. Kpome Toro, Graromaps
0OJBIICH OTHOPOTHOCTH, KEPAMHUKA IIPOCBEYHBACTCSI.
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Enektpoximi4yHi napameTpu
iHTepkansui rpacditoBux enektpoais

Testyns S.10., ®inimayk T.B., Cunuyxk I.B.

Yepniseyvkuil Hayionanvrutl yHieepcumem imeri FO. @edvkosuua,; m. Yepnisyi,
Yxpa na.

IaTepkanpoBaHi Marepianm 3HaXomATbCS Yy (GOKyci 0ararboX HayKOBUX
JOCTIJIKCHb B Taly3i CTBOPCHHS 1 BJIOCKOHAJICHHS CIICKTPOIHUX MaTepiaiB AJis
ximMigHnX Kepen crpymy (X/IC) Ta cucrteM HpsSMOTO INEPETBOPEHS TEIIOBO
€Hepri B EHEprilo0 EJeKTPUYHOTO CTPYMY, €JCKTPOCHHTE3Y OpraHi4HuX 1
HEOpraHIYHUX PeYOBUH. PO3yMiHHS i MOJEIIOBAHHS IPOIECIB, SKi BiIOYBaIOTHCS
B XOJi BIPOBaUKEHHS 3aps/PKCHMX YAaCTHHOK B NPOLIAPKOBUI Marepiai,
JI03BOJISIE 3AIMCHUTH CBI1IOMUI TOIIYK 1 CTBOPEHHSI IHTEPKAJIbOBAHUX €JIEKTPOJIIB
3 TIPOTHO30BaHUMH BJIACTHBOCTAMH. | 'padiTHOIHTEPKAIhOBAaHI CIIOJYKH BOJO-
IIOTh  BHCOKOIO  3BOPOTHICTIO Ha  [UKIIYHICTh. MeETOJOM  ITUKJIIYHO
BosbTamriepometpi  (IIBA) BuBueHo wMomudikyBaHHS TpadiTOBO  MATPHIL
MUITXOM eJIEKTPOXIMITHOTO BIPOBAIDKEHHS Tigpocynbdar-ioniB. KoHmeHTparris
BOJHHMX PO3YWHIB CyJIb()AaTHO KHUCIOTH AOpiBHIOE 1 — 5 momw/n. [locmimkeHo
MIPOIIEC IHTEPKAJAI Ta ACITHTEPKAIAI B €NEKTPOXIMIYHOMY JIAHITIOTY 3 PTYTHO-
cynspataum (PCE ) abo xiopcpionnm (XCE ) enextpomamu HOpiBHSHHSL
Pobounm enexrponom ciyxmm: rpadirosi enexrpoau ['E-1 i T'E-2, Burorosneni
3 TurenbHoro rpadiry i rpadiry BSP-20AS/High Binnosigno. Busnaueno:
MOTCHINAI MOYAaTKy IHTEpPKAII Ta JCIHTepPKANALi, a TaKOX MOTEHIAIN
MaKCUMyMy aHOJHO Ta KaTOAHO IUISHKH [[BA; MakcHMalbHI 3HAYCHHS T'yCTHH
CTPYMy aHOJIHOTO 1 KaTOIHOTO TPOIIECiB; 3MiHY 1300apHOTO MOTEHITiANy TOYaTKy
(AG) iHTepKanAi Ta nmeiHTepkanAdmi , 3MiHy AG, O BiINOBiAaE MaKCUMyMy
aHONHO Ta KaTomHOo AuUTTHOK [[BA; TemmepaTypHui Koe]illieHT eIeKTpOIHOTO
notenmiany (A@/AT). Bennmuuna crarionapHoro noteHiiany enektpoay I'E-1, mo
BCTAaHOBJIIOETHCS MIEPEe/]] IOYATKOM LUKIIYHUX AOCIIKeHb, HECYTTEBO BILIMBAE Ha
MOTEHIIaI MOYaTKy IHTEPKAIAIl Ta MOTEHIiaJd MaKCUMyMy iHTEpKaJAlll Ta
neinTepkainsani . He BUSBIICHO 3HAYHOTO BIUIMBY KUTBKOCTI HUKJIIB “IHTEPKAIIALiS-
JEIHTepKaAIALis Ha NOTEHIIANM IHTEPKAJSALI 1 JeiHTepKalsli B OJHOMOJIIPHUX
po3uMHax cyab(paTHO KHCIOTH. JIOCHI/PKEHO BIUIMB IUBHAKOCTI PO3TOPTKU
noteHujany Ha napamerpu LIBA kpuBux. /st mpouecy AeiHTEpKaill 3aJ0BUIbHY
¢opmy LIBA MoxkHa OTpMMAaTH NpH LIBUAKOCTI po3ropTku mnoteHuiaty 0,1 Bic,
aHomHi ausiHkn [IBA  noniibHO JOCHIPKYBAaTH IPU  IIBHJKOCTI  PO3TOPTKH
notermiany 0,1 ta 0,2 B/c. 30iibIIeHHs MBUIKOCTI PO3rOPTKH MOTEHITIATY TPOLIECY
IHTEpKAJSIII  Ta KOHIEHTpAIll PO3YMHY CYIb(GATHO KHCIOTH CYIMPOBOKYETHCS
3pOCTaHHSM TYCTHHM CTPyMy MakKCHMyMy Iporecy iHTepkamiii. Lle mo3Bossie
TOBOPUTH, IO MAaKCUMAJIbHUM CTPYM IHTEPKAAI  BH3HAYAETHCS AUQY3i€r0
rizpocynbar-ioHIB 0 MOBEPXHI €IeKTpomy. [3 30UIBIMIEHHSIM KiTbKOCTI IHKJIIB
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“IHTepKAAMIS-ICTHTEPKAIAIIS CHOCTEPIracThCsl HE3HAYHE MiABUIICHHS TYCTUHH
CTPYMY MakCHMyMYy eJIeKTPOJHOTO Tporiecy. Le Moxe OyTH 3yMOBIICHO THUM, LIO

LWMKIIYHAA 1pouec BHpoBakeHHs Ta Busegenus ionie HSO, 3 wmarpuui

€JICKTPOAY MPU3BOAUTH A0 MOPYIICHHS CTPYKTYPH KPUCTATIYHO TpaTKH rpadiry.
Hactymai 1uknm  “iHTepKaNsALis-AciHTEpKAIAIis  BiAOYyBarOThCS 3a ydacTi
3pyHHOBAHO TIOBEPXHI €NEKTPOJy, M0 TOJETIIye BIPOBAPKEHHS 10HIB 1
30UTBIIICHHS] MIBUIKOCTI 1boro Tiporiecy. Lle sBume Qikcyerbes sk 301TbIICHHS
TYCTHHH CTPYMY IHTEpKAJALi . 11 9ac JOCNTIJHPKCHHS BIUIMBY TEMIICpaTypH Ha
TYCTHHY CTPYMY MAakCUMYMY (iyu) 1HTepkamimi B 1 M i 3 M po3umnax
cynbpatHo xucinotn 3 PCE , crmocrepiraim cTpiMKUil picT MaKCHMallbHO
TYCTHHM CTpyMy. 3OIJbLICHHS KOHIEHTpalmi 1 TEMIEpaTypu pO3YHHY
CYNPOBOJIKYETBCSI  3pPOCTaHHSIM MaKCHMaJIbHO TYCTHHH CTPyMy HpoLecy
inTepkansni . Ha karomniit ninsHii nponecy intepkansaii ['E-2 3adikcoBaHo mBa
MakcuMyMH A 1 b. 0 Mipi 30UTbIICHHS KUTBKOCTI IUKIIB ‘“THTEpKAJAIis-
JNEIHTEPKAIALISS MakCUMyM A TpaHc@OpMYeThCs B IUIaTO, a MakcuMyM b crae
ORI YiTKO BUPaKEHNUM; TYCTHHA CTPYMY MakCUMyMy b 3pocrae, a Makcumymy
A — 3meHmyethcsa. ig wac iHTepkamsauni ['E-2 B 3 M pozumni H,SO, 3
MiABUIICHHSM Temnepatypu Bix 293 no 323 K cnocrepiranu 3HadHe 301IbIICHHS
TYCTUHU CTPYMY lyae- 3OUTBIICHHS TEMIIEPATypy MPHU3BOAWUTH IO 3MIIIEHHS
NOTEHIialy JEIHTepKai B CTOPOHY OIifbII TO3WTHBHUX 3HAYEHb, MIO
OB’ SI3YETHCS 31 30UIBIICHHSAM EHEPreTHYHHUX 3aTpaTr Ipolecy JCiHTepKasL .

11 yac 3MIHH IIBUKOCTI po3ropTku noteHmiany ix 0,01 mo 0,2 B/c cmocrepiramu
HE3HAYHC IIJBUIICHHS Iy IHTCPKANSMi . J[OCHIDKEHO BIUIMB IIOIEPEIHBO
iHTepkasani Ha mapamerpu L[BA. BcraHoBneHO, 1o momepeaHst iHTEpKaJIsLis
rpadiTOBOTO €NEKTPOTY MPU3BOANTH 10 3CYBY MOTEHINANY MMOYATKY 1HTEPKAJAII
Ha [IBA B cTOpOHY MEHIIl TO3UTUBHUX 3HAYEHB EIEKTPOIHOTO MOTEHINI ATy, TOOTO
3MEHINTYE EHEPTreTUIHI 3aTpaTH Ha TOJANbIIe BIPOBAIKEHHS aHIOHIB B MaTPHIIIO
rpadiTOBUX ENEKTPOIIB. OMEpeqHs IHTEPKAJIIlisl HE BIUIMBA€ Ha TOTEHIIIAN
MOYaTKy MEIHTEPKANAI , a BIUIMBa€ HA MaKCHMAalIbHUN CTPYM aHOTHO JiISHKH
IIBA. MakcuMansHuii cTpyM  aHomHo  ninsHkd  [[BA, momepenHbo
IHTEPKaJIbOBAHOTO ENEKTPOoNy, B 1,5 pa3u OUIbIIN, HIX JUIT HEIHTEPKAILOBAHOTO
esnekTpony. omnepenus intepkamsinis ['E-2 B 3M i 5M posumnax cynbdarHO
KUCIJIOTH TIPU3BOJAWTH 10 30UIBIIEHHS aOCONIOTHOTO 3HAYEHHS TEeMIIEpaTypHOTO
Koe(illieHTa eNeKTPOJHOTO OTEHIIATY.

33



Carbon sorbents obtained by plasma treatment of porous polymers
for off-line preconcentration of chlorophenols from water

Gawdzik B.,” Sobiesiak M. *, Puziy A.M. **, Poddubnaya O.1. **

"~ Faculty of Chemistry, MCS University, pl. Marii Curie-Skiodowskiej 3, 20-031 Lublin, Poland
*_ Institute for Sorption and Problems of Endoecology, Naumov St. 13, 252164 Kiev, Ukraine

Chlorophenols are an important class of environmental pollutants. These
compounds often observed in waste water are released into the environment by
various industrial plants. Chlorophenols are generated by a number of processes
including the petroleum chemistry, the pulp and paper industry, and synthesis of
plastics and drugs. They are also formed in drinking water as a result of treatment.
In aqueous solutions they occur in ppm concentrations in waste water to sub-ppb
levels in drinking water. Even at low concentrations, phenols have an adverse
effect on the taste and odour of drinking water. Because of their high toxicity,
effective methods for the determination of trace amounts of priority pollutant
phenols in drinking and waste waters are needed. Their content should be
carefully controlled not only in the waste water leaving the industrial plants, but
also during the individual waste-water processing steps to evaluate the efficiency
of the waste water purification steps. For the analysis of such low concentrations
of chlorophenols, chromatographic methods combined with preliminary
preconcentration should be used. Preconcentration can be performed by solvent or
by sorption on solids. In solid-phase extraction (SPE) the most popular are
cartridges packed with porous polymers. In this paper we investigate a new carbon
material as a sorbent for off-line preconcentration of chlorophenols from water.
This sorbent was obtained by plasma treatment of porous copolymer of 4,4’-
bis(maleimidodiphenyl)methane and divinylbenzene (BM-DVB). As a reference
material parent BM-DVB copolymer was used. Recoveries and breakthrough
volumes for phenol, chlorophenols, dichlorophenols, 2,4,6-trichlorophenol, and
naphthalene representing non-polar compound were studied.

CuHTe3 n uccnepgoBaHue HaHeceHHbIx Pd/C-® kaTtanusaTtopoB

Tapacenxo FO.A., Boxmsipea H.A. ), Tepacumiok 1. ., Jlanko B.®.
Hucmumym copbyuu u npobaem sndosxonroeuu HAH Yrpaunul
03680, Ykpauna, Kues, yn. en. Haymosa, 13.

" Kuesckuii Hayuonanohbiii yuugepcumem um. T. . [lleguenko
01033, Vkpauna, Kues, yr. Braoumupckas, 64.

OfHUM U3 HOBBIX M MEPCHEKTHBHBIX METOJOB MOJYyYCHHS HAHECEHHBIX
kaTtanuzatopoB (Kr) sBisiercst pazpadarsiBaemblii B IC O HAH Ykpanns! meton
BoccTaHOBUTENBbHOW copbiyn (BC) 6naroponnsix MeranmioB (BM) Ha akTHBHBIX
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yrasax (AY). Ero cyniHocTs 3akimodaeTcss B HCIOJIB30BAHUHM CIOCOOHOCTH AY
BOCCTaHAaBIMBaTh WOHBI BM B Xoae WX copOIMHM W3 PAacTBOPOB BIUIOTH [0
00pa3oBaHMsI METAJUINIECKOH (Da3bl Ha Pa3BUTON MOBEPXHOCTH HOCHTENA. YTeM
noxbopa ycnouit BC ynaetcst popMupoBaTh HaHEeCEHHBIC HA AY MeTallTnIecKue
WM METaJUIOKOMIUICKCHBIE KaTaJUTHYCCKH aKTHBHBIE CHCTEMEI. B Hacrosmiei
pabore metogom BC momydensl HaHeceHHble Ha cuHTeTnmdeckne (CKH) u
texandyeckue (KAY) yrimm Pd/C-xarann3aTopsl u uccienoBana ux Kr-akTuBHOCTB
B MOJECIBHBIX peaknusix okuciaeHus H, u kuakodasHOTO THIPUPOBAHUS
¢enmnanermiena (PA). BeuM HCTONB30BaHBI AKTHBUPOBAHHBIC U OKHCIICHHBIC
MOIU(UKAIMK  YITIEPOJHBIX HOCHTENEH U coystHOKMcnble pactBopsl HoPdCly.
HccnenoBanbl  (PU3MKO-XMMHYECKHE CBOWCTBA HOCHTENCH W TMOJYYCHHBIX
KaTaIM3aToOpOB, ONpeAesIommMe uX KT- aKTHBHOCTB: TMOpHUCTas CTPYKTYpa,
XUMHAYECKOE COCTOSIHME Taniaaus Ha AY, JIHUCIepCHOCTh  0Opasyromeics
MeTajutdeckoi (ha3sl. BEIOpaHHbIE HOCHTEN UMEIOT Pa3BUTYIO IIOBEPXHOCTH MUKPO-
¥ Me30mop (06BeMbl yKa3aHHBIX THIIOB rop At KAY 0.16 u 0.36 cm’/r; CKH — 0.46
1 0.58 cM’/T COOTBETCTBEHHO). Y IeNbHast TOBEPXHOCTH op 110 Ar KAY cocrapisier
510 M/, a CKH -980 m%/r. U3yucHHE METOIOM PEHTTCHOBCKOI (OTODIICKTPOHHO
criektpockonuu (POIC) XUMUIECKOTO COCTOSTHUS TaJIaansl, COpOMPOBAaHHOTO Ha
aKTUBUPOBAHHBIX AY, I[0Ka3ajlo, YTO OHO XapaKTEPHU3YETCS MHTEHCHUBHOM
nonocoi Ecs. 335.7 3B, oTHocAmIelcs k MeTauIn4eckoMy nannaguio. B cnekrpax
naragus Ha okucieHHbIX yrisx KAY u CKH nHanbonee HHTCHCUBHOH SIBIISACTCS
mojoca, OTBedaromas 3Heprum cBs3u 3ds, amekrponoB Pd (337.0 3B) u
o0ycioBieHHas (OPMHUPOBAHHEM TOBEPXHOCTHOTO T- KOMIUIEKCA C MEPEHOCOM
3apsia ¢ yriiepoJHOM MaTpuubl Ha namtaguid. JIBe cmabble monocel — 335.7 u
339.6 5B 00yCIIOBIICHBI COOTBETCTBEHHO YACTHYHBIM BOCCTAHOBIICHHEM HOHOB
[PACL,]* mo MeTaia Ha COXPAHMBIIMXCS AKTHBHBIX (HCOKHCICHHBIX) YYacTKaX
MOBEPXHOCTH OKHUCICHHBIX YIJell W B3aUMMOJCHCTBHEM J3THUX HOHOB C
INEKTPOHOACPUIIUTHBIMYU TPyNIaMu AY. pHU HCCICIOBAHUN KHHETHKH PEaKIUU
okucienns H, (coctaB cmecu: 1% H,, 20% O,, 79% Ar, T=293-600 K) mpu
aTMOC(epHOM MABJICHHU HCIIOJIB30BAINM METOJI Ta30BOW XpoMaTorpaduu, a MpH
kuakodazHoM ruapupoBann OA:

Ph-C = CH + H, »*" Ph-CH = CH, + H, —*" Ph-CH,-CH;

(T=298-323 K, pmasnenme Bomopoma 0.025-0.1 M a) mnpumeHsIH
Ta30BOJIFOMOMETPHIO CO CTICKTPATHHBIM aHAIW30M CTEIICHH THAPHUPOBAHUS KPATHBIX
cBs3eii. Ycranosneno, yro Pd/CKH-xonrakTel Oosiee aktuBHBI, yeM Pd/KAY,
Omaromapst OoJyiee pa3BUTON MOBEPXHOCTH TOP HOCcHUTENIA. B 000uX THIax peakiuit
KaTaIMTHYECKU aKTUBHOM sBISACTCA (a3a METaUTM4eCKOrO Malutajgus Ha
moBepxHOCTH AY, mpWdeM 3TO 3aBHCHUT TakkKe U OT JHUCICPCHOCTH
BOCCTAaHOBJICHHOTO Metama. Jius peakium okucienus H, wmakcumym Kr-
AKTUBHOCTH JOCTHUTACTCA MIPH COJEPKAHUN MeTaTHaeckoi daser ~1% Bec., a s
peakmmu tuapupoBaus DA ~2% Bec. OOpasusr KT, mpuroroBneHHBIE Ha
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okucieHnbix Hocutenssx CKH m KAY, manoakTHBHEI B yKa3aHHBIX PEaKIHAX,
MOCKOJIBKY Ha WX MMOBEPXHOCTH TMAJUIAINHA HAXOIUTCS NMPEUMYIIECTBEHHO B BHIEC
METaJUTOKOMIUTEKCcOB. OnIHAaKO, MpeaBapUTENbHBIN HArpeB 3TUX 00pas3IoB B TOKE
BOJIOpOJA TOBBIIACT WX KT-aKTUBHOCTH  BCIEACTBHE  BOCCTAHOBIICHHSA
METaJUTOKOMIUIEKCOB U ()OPMHUPOBAHUS MEIKOIAUCIIEPCHON (pa3bl METAIUTNIECKOTO
naagus. OToT 3(QQexT Bo3MokeH Ojaromaps TOMY, YTO ITOBEPXHOCTHBIE
KHCJIOPOJICOJICPIKAIIUE TPYIIBI OKHUCICHHBIX yried ((heHOJIbHBIC, XWHOHHBIC,
KapOOKCHJIBHBIC W JIp.) 3aTPYAHSAIOT arperHpOBaHUC W YKPYIHCHHE YACTHII
METaJlIa TIPU BOCCTAHOBICHIH METAJUTIOKOMIUICKCOB TTaJlIa IHs.

MopgenupoBaHue Tennogmnanyeckux CBOMCTB MaTepuanoB Ha OCHOBe
Kapb6obopuaoB MeTannoB

Kynun B.I'., Makapa B.A.
Kuescxuti ynugepcumem umenu Tapaca Lllesuenxo, Kues, Ykpauna

Hdast Hay4HO-00OCHOBaHHOTO CO3JIaHUs MaTepHaioB CHOCOOHBIX
9KCIUTyaTHPOBAThCSl NPU BBICOKHX TEMIIEpaTypax, HampspKEHHsX, CKOPOCTSX, B
arpecCHBHBIX Ta30BBIX M JKUAKHX cpellax M 00JIaalomuX KOMILIEKCOM (u3nko-
TEXHHUYECKHUX, MEXaHHMYECKUX M APYIUX CBOMCTB, HeoOXoamma MHGpOpMALUS O
XapakTepe  B3aUMOICHCTBHMS B pasmuuHBIX  (asax  ABOMHBIX U
MHOTOKOMIIOHEHTHBIX cHucTeM. Hawmbomee W3ydeHHBIMH B 3TOM OTHOIICHUH
ABIISIOTCS KapOWIHBIC, CHIMIHUIHBIE (a3sl METAUIOB, TaK Kak OHH OYEHb
TYTOIDIABKH, HMMEIOT BBICOKYIO TBEPAOCTh M XpYyMKOocTb. Hambosee xoporro
WCCIIeIOBaHbl UArpaMMbl COCTOSIHHMSI JBOWHBIX cucteM M-B(C, Si) m wux
Teropu3nYeckue cBOMcTBa TBepAbIX (a3 (OopHIbl, KapOUIbI, CHIIMIMIBI), TaK
OOJIBIIMHCTBO M3 HHUX HCIOIB3YIOT JJIS PEICHHs TPAKTHUECKH BayKHBIX MPoOIeM
— YUIMHEHWE CpoKa paboThl HMHCTPYMEHTOB, aIllapaToB HCIOJIb3YeMbIX B
KOCMOCE, TpU IOBHIMICHHOW paJMOaKTHBHOCTH. MBI CONOCTaBMIIM BCe
UMeloIecs MapaMeTpsl TBepAblx (a3 aoifHeix cuctem M(B, (C, Si) mo
TeMIlepaType IUIABJICHUS, SHTAJBIINK, TBEPJOCTH, IUNIOTHOCTH M T.1. OKa3aioch,
YTO MMEETCSI KOPPEIAIU MeXTy HUMH. Tak Kak 0op, yriepos, KpeMHHH HUMEIOT
HeOOJIBIINE aTOMHBIE PAJNYCHI, TO OHH C TICPEXOIHBIMU M aKTHBHBIMU METaJNIaMH
00pa3yloT 1O HECKONBKO KOHTPYIHTHO IUIABAIINX COCIMHEHHH C BBICOKUMH
TEeMIepaTypaM IUIaBICHUS M SK30TEPMHUYECKHMHU JHTANBIUSAMH 00pa30BaHUS.
Hwxke, mms npuMepa, NpHBEIEHBI PACCMOTPEHHBIE MapaMeTphl IS HEKOTOPBIX
O6opuIoB (7151 KapOUIOB M CHJIMITHIOB HAOIIOJaeTCS aHAJIOTHYHBIE KOPPEIISIINH ).

BCB6 MgB6 CaB6 SzB6 BaB6 A1B2 SIBG

A;HO | 1086 93,7 120 210,7 333,1 66 60

Tu K 2293 — 2508 2503 2543 — —
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¥ FF

Twum mx K K

SCB6 YB6 LaB6 COB6 T1B2 ZI’BZ HfBz

As HO0 265 100,4 469.,9 3389 292,9 295,8 358

T, K 2523 287 2803 - 3063 3473 3523

Twum K K K K K

* — KOHTPY?HTHOE TUTaBlieHUE; ** — TIaBJIeHNe TI0 IEPUTEKTHUECKON pEeaKIInH.

SIcHO, OOWHAKOBBIE 32  CTCXHOMCTPUCH  COCAMHCHHS  OO0JIQJaroT
OJIMHAKOBBIM THUIIOM IUIABJICHUSA W OJM3KUMH SHTAIBIHSIMHU, DTO TO3BOJISET Ha
OCHOBC W3BECTHBIX JIAaHHBIX TPOTHO3UPOBATh TIOBEJCHUC CIOXHBIX B
SKCIICPUMCHTAIBHOM OTHOIICHUU CHCTEM, KOTOPBIX OYEeHb MHOTO CpEeau
PaccMOTpEeHHBIX. MoOJEINPOBaHNE CBONCTB HE HMCCICIOBAHHBIX (a3 M3 TaHHBIX
JUIE  TOMOOHBIX, HO W3YYCHHBIX CHCTEM HEOOXOAWMO TMpPH CO3JaHHUA U
COBEpINEHCTBOBAHUM MaTepuajoB. Ho eme Oonee BaXKHOW 3amadeil ecTh
MOJICIIUPOBAHUE CBOIMCTB TPEXKOMIIOHCHTHBIX CHCTEM W (a3 W3 JaHHBIX UL
OMHApPHBIX COSTUHEHUH COMOCTaBIIsAS (ha30BbIe PABHOBECHS M TEIIO(DH3NICCKIMH
CBOWCTBAMH IS W3YYEHHBIX TPOWHBIX CHCTEM, MBI pa3paboTand METOIUKY
MIPOTHO3MPOBAHNS HEHCCIICAOBAHHBIX TPOWHBIX CHCTeM. Hinke mpHBEICHBI
HEKOTOPHIC U3 TAKHUX JTAHHBIX.

®daza A18B4C7 SigB4C7 GdBC GdeCz GdzBCz

— A, » KJbK/vo 29 36 55 30 57

TouHO HE ycTaHOBIIEHO, 00pa3yloT U TpoiHble coeaunenus Si, B u C. Ho
B oueHb monoOHO cucteme Al-B-C o00pasyrorcsi HECKOJIBKO TPOHHBIX
COCIMHEHUH.  O0ITOMY aHAIM3 TEINIOYU3NUECKHX CBOMCTB JTHX CHCTEM
MO3BOJISIET ~ CAENAaTh BBIBOJA, 4YTO MOTYT CYyHIECTBOBaTb B  HEKOTOPOM
TemriepaTypHoM uHTepBase ¢assl Si,B4C; SiB4Cs. Haobopor, B cucteme Al-B-C
00pa3yloTcsi HECKOJIBKO TPOWHBIX COEIMHEHWH, Hauboiiee YCTOHYMBBHIMH U3
koTopbix ectb GABC b Gd,BC,.
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Magnetic properties of highly organized oxide nanostructures of
given topology

Zemtsova E.G., Osmolovskii M. G., .Murin I.V., Smirnov V. M.
St. Petersburg state university, Dep. of Chemistry, St.Petersburg, 198504, Russia

Theoretical bases and experimental data confirmed a possibility of a synthesis of
ordered spin systems are discussed in the communication. In the center of the
paper is an idea that the most promising approach to use untapped reserves of
property improving of the most advanced materials, specifically of structured
composites, is based on the molecular level control of structuring chemical
processes. The only pass to nonperiodic ordered structures leads through the
change of ordering processes which provide instant system stability by the
synthesis process governed by specified program and intended for production of
highly-organized solid state structures in metastable states. The notion of
“topology is proposed to describe highly-organized solid nanostructures. Here we
interrelate atom distribution within the space of oxide nanostructures synthesized
and their magnetic features. We consider a possibility to control magnetic
properties of the oxide nanostructures alternating element-oxygen group
monolayers of various chemical nature on diamagnetic matrix. Samples of
dispersed silica (S,=125 m* g') consisting of one, two or three oxide monolayers
of specified chemical composition ( Fe** and Sn*", Sn*" and Fe’*, Fe’* and Cu*",
Cu®" and Fe’', Fe’" and Ti"", Ti*' and Fe**, Fe’ and Zn*', Zn*" and Fe3+) and
differing by order of monolayer allocation in direction from support (silica) were
synthesized at 250°C by molecular layering technique. They may be designated in
the following way: =Si -O—A— O — B — OH (sample AB ); =Si-O-B -0 - A —
OH (sample BA ); =Si -O- A — O — B — O — B — OH (sample A2B ). Magnetic
susceptibility ygam Was measured by the Faraday's method.293K and under four
fixed magnetic field strengths: 4100 — 8280 Oe. The inaccuracy of magnetic
measurements was 2 %. Starting silica support is diamagnetic material with ¥gram
=-0.277-10 *° emu/g. The element-oxygen monolayers containing Ti*', Sn*", Zn*"
behave as diamagnetics and samples with monolayers containing Cu*', Fe’' - as
paramagnetics. For the case of Fe’* — O groups uncompensated antiferromagnetic
interaction is typical. Magnetic data on samples containing alternate element-
oxygen monolayers of different chemical nature allow us to conclude that
included element-oxygen monolayers can effect on iron ion spin orientations in
different ways. This work was financially supported by the Russian Foundation
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CnekTpod)OTOMETPUA CUCTEMbI aKPUAVHOBBLIMN XKENTbIn —
nonuakpunamupg Kak opraHu3oBaHHOU cpeabl

Ummnenko @.A., Kopo6osa U.B., Hazapenko C.B.

Jnenponempogckuii HayUOHATbHBIL YHUGEPCUTNEM, XUMUYECKUU (aKynbmem,
49050 2. /[nenponemposck, Yxpauna

omuakpunaMun ( AA) HaXOOUT LIUPOKOE TPHMEHEHHE B TOPHOPYJHOH U
HerenoOpIBarONIEH MTPOMBIIUICHHOCTH, CEIBCKOM XO3SIHCTBE, CTPOUTENILCTBE U
MEIULNMHE.  OJIMAKPUIAMHIHBIE DPEarcHThl BBIIYCKAIOTCS B BHAE PAacTBOPOB,
JUCHEPCHUI, TpaHyll WM MOPOIIKA — B 3aBUCHMOCTH OT HA3HAUYEHHS MOTYT
MOTy4YaTcsi HEPaCTBOPUMBIMH, PACTBOPUMBIMH HII OTPAHHYEHHO HAOyXaroLUIMMHU
Kay9IyKOIOJOOHBIMU TeISIMU (OpPTaHU30BaHHBIMU CpellaMi). B CBS3HM ¢ MIMPOKUM
CIEKTPOM TpUMEHEeHHsT AA BO3HHMKJIA HEOOXOIMMOCTb €ro KOHTpOJS B
pa3nuuHbIX 00bekTax. B paboTe ucnosnp3oBancs texuundeckuit  AA (TY 95.1775-
88), KOTOpBI ounInancs MyTeM MepeoCakACHUS alleTOHOM U3 2%-HOTO BOJHOTO
pacTtBopa. M3yuanu mupokuil uHTEpBan KoHUEeHTpauuil cucreMsl AXK- AA, rae
HOJIMMEp BBICTYINAJ KaK OAWH U3 KOMIOHEHTOB OPTaHU30BAHHOW CpeJibl, KOTOPBIH
BCTYNaeT B XUMHUYECKOE B3aUMOJEHCTBHE C JAPYTUMH KOMIIOHEHTAMHU.
YcraHoBiieHO, 4TO BBeAeHHE ouduineHHOTo AA B pactBop AX He u3MeHseT
CTIEKTPAIBHBIX XapaKTepUCTHK mocieaHero. OIHAKO, TUAPOIN3OBAHHBIA B
KOHIIeHTpUpoBaHHOM pacTBope NaOH  AA Bmuser Ha Bua crektpoB AXK.
CriekTpoOTOMETPUIECKH U3YUEHO TOBEJCHNE BOTHBIX pacTBOpoB AXK B Bome u
B IPUCYTICTBUH TuaponuszoBaHHoro AA B wunrepane pH 1,0 + 125.
YcranosiieHo, uyto B3aumoneicteue AX ¢ AA mpoucxoaut B uaTepsaie pH 6,0

9,0. pu stux 3HadeHusx pH cmextp mormomenus AXK wumeer moaocy
noryiomeHuss mpu A = 442 HM, COOTBETCTBYIOIIYIO MOHOMEpHOW (Hopme
Kpacutens. BBeneHue monamMepa B PacTBOPBl  KpacHTENsl TMPHBOAUT K
MOCTENICHHOMY YMEHBIIICHHIO MHTEHCUBHOCTH ITOJIOCHI MOTJIOLIEHUS IpH A = 442
HM ¥ TIOSIBJICHHIO 1TOJI0CH! 1TpH A = 400 HM ¢ yBenMueHHEM KOHIEHTparmn AA.
MO>KHO TIPENITIOIOKHTD, YTO TMOSBICHUE HOBOH IMOJIOCHI 00YCIIOBIIEHO arperanueit
MOJIEKYJl ~KpAacCHTelNs, BBI3BAHHON CBS3BIBAHHEM UX C [OJMAaHHOHAMH,
0o0pa3oBaHHBIMH B Mpolecce THApoiau3a. MeToJoM HachIeHUs  ObLIO
YCTAQHOBJICHO, YTO 3JE€MEHTapHOE 3BEHO MHoiuMepa B3auMmoneiictByer ¢ AXK B
cootHomrenuu 1:1 (pH 7,0). Paspaborana Meroauka onpenencHust AA B BOJHBIX
cpenax. ['pagynpoBounslii rpaduk guHeeH B auanasone 0,4 — 2,5 mr/i.
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Moaudmkaumsa opraHM3oBaHHbIX pacTBOPOB Aodeuuncynbgara
HaTpUs opraHU4eCKUMM U HeopraHu4yeckumm aob6aBkamm

Jlorunosa JI. ., Camoxuna JI.B., Uepnsbimesa O.C.
apvrosckull HayuoHanbHull ynusepcumem um. B.H. Kapaszuna, 2. apvrog

OpraHu30BaHHBIE PACTBOPHI IMOBEPXHOCTHO-aKTHUBHBIX BemlecTB ( AB) mmupoko
HCTIONIB3YIOTCS KaK Cpelbl UIsl KOMIDIEKCOOOpa30BaHMS M BBIIOJTHEHHUS aHAU3a,
KaK MOJABIXKHBIC (ha3bl B MULEIUIAPHON XUAKOCTHOW Xpomarorpadun. CBoiicTBa
OpPTaHM30BaHHOM cpeasl MOXKHO BapbUpOBaTh, BBOJS MOAU(PHUIHUPYIONINE
nobaBku. B pabore wucciaenoBaHO BIHMSIHUE J00aBOK HEOPraHWYECKHX H
OPTaHWYECKUX COCIMHEHUH Ha KOJIMYECTBEHHBIC XapaKTEPHCTHKH MHULEIIISIPHBIX
pactBopoB noxaenmicyibdara Hatpusi (NaDS) — KpHUTHUECKYI0 KOHLEHTPALHIO
MHIEUI000pa3oBaHusl (K.K.M.), JJIEKTPOCTATHYECKUH IOTEHIHAI Ha TpaHHIE
pasnena murneia-pactBop (nmorenmuan cios [lrepna), hakTop GopMbl MHUIIEILT;
oTIpenieNieHsl KOHCTaHTHI oOMeHa NpOTHBOMOHOB B cioe llltepra. B kadectBe
MOTU(PHUKATOPOB  HCIOJB30BANICH HEOPTraHWYECKHE COJHM  IBY3X3aPSTHBIX
karnono (M) Cd*', Cu®’, Mg®", Ni*"; nuranmsi, 06pasyromme KOMIUIEKCH ¢
JIBY3X3apsIHBIMH KaTHOHaMH (O-(eHAHTPOJINH, 2,2' - TUIUPHUIIIT); IEHTaHOI-1 U
HEMOHOT€HHOE AB. MeTtoabl WCCIeJOBaHUSl —IOTEHIIMOMETPHUS [¢
JIOJEeTHIICYb(aT-CeTCKTHBHBIM ANEKTPOIOM, CHEeKTPOopOTOMETPHS c
KaTHOHHBIMH HHJMKATOPaMH W THAPO(OOHBIM AELMIN03UHOM B KadecTBe pK-
npo0, BUCKO3UMETpHUS. 3aMeHa IPOTHBOMOHOB HATpWs Ha JBYyX3apsaHble
MPOTUBOMOHBI CONIPOBOXKIAaETCsl nepecTpoiikoit cdepruecknx munemnt (NaDS) B
mmmeapudeckne  (M(DS),), cHmwkennem mnoteHnumana cios lllrepna n
YBEIMYECHUEM THAPO(GOOHOCTH MHLEIUIIPHON MOBEpXHOCTH. BrepBble H3ydeHO
BIMSHUE  KOMIUIEKCOOOpa3oBaHWSI  JABYX3apsSAHBIX  NPOTUBOMOHOB  Ha
muteusipasie  cBorictBa M(DS),. OHO BbIpaxkaeTcs B CHIDKCHHH K.K.M. H
YCHIICHHH COJIEBOTO 3(PQeKTa: KOMIUIEKCHBIE TIPOTHBOUOHBI CHIDKAIOT MTOTEHITHAT
cinost lllteppa B OoJIbIIEH CTEMEeHHW, YeM HECBSA3aHHBIE M** Mpu TOM ke
KoHIeHTpanuu. Jlo cux mop 3(hdeKThl KoMIUIEKCOOOpa30BaHUs HW3YyYaluCh B
MHUIICIUIPHBIX ~ pacTBopax  NaDS,  comepxammx  KpayH-3Qupsl,  rae
KOMIUIEKCOO0Opa3oBaHUEe  MPOTHBOMOHA  COMPOBOXKIAJIOCH  TUAPOGOOHBIM
B3aMIMOJICHCTBHEM JIUTaHJa ¢ MUIEIUION. BBenenue o-peHantponnua wia 2,2' -
JUMUpUAWIa B MHNEUsipHbIe pacTBopel M(DS), compoBoxmaercsi TOJIBKO
MOJIM(UIMPOBAHNEM TPOTHBOMOHA, TTOCKOJIBKY JO0ABKM 3THX K€ JIMTAHIIOB B
pactBopsl NaDS mpakTtndecku He BIUSIOT Ha K.K.M. OOCY)XIEHBI BO3MOYKHOCTH
MCIIOJIb30BaHUS KOJIMYECTBEHHBIX XapaKTePHCTUK MOJU(HUIIPOBAHHBIX
OpraHU30BaHHBIX PACTBOPOB I BBIOOPA M ONTHMM3ALMK COCTaBA MOABMKHON (ha3bl
B MutiemsspHoit BOXKX nexapcTBEHHBIX CO€AUHEHUI.
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The bridge between nanometer and micrometer size uniform particles

Matijevic Egon
Center for Advanced Materials Processing
Clarkson University, Potsdam New York, 13699-5814, USA

It is hardly necessary to stress the importance of finely dispersed matter in the
future developments of science and technology. These materials are an integral
part of nature, they are used in countless applications, yet they can be detrimental
to our health and well being. From the applications point of view small particles
are essential as pigments, catalysts, magnetic materials, etc. Their importance has
become even more obvious with miniaturization of the components and equipment
in all aspects of modern communications, computerization, medicine, etc.
However, such dispersions can be harmful to the environment and to humans,
causing many diseases. One very important fact is, although not always
recognized, that many properties of matter depend not only on the chemical
composition, but also on the size, shape, structure, and surface uniqueness, when
in the state of small particulates. It is, therefore, obvious that in order to obtain
finely dispersed materials of desired qualities for specific applications, in a
predictable and reproducible manner, it is necessary to develop techniques that can
yield such materials as uniform as possible in terms of the size and shape of the
solid constitutes. Over the last 30 years or so, many "monodispersed" colloids
have been described in the literature, mostly prepared by precipitation in
homogeneous solutions. More recently, there has been an even larger flood of
papers on nanoparticulates. It is fair to state, that the procedures used in the
synthesis of all these dispersions have been mostly based on trial-and-error.
Furthermore, the generally accepted mechanisms of the formation of uniform
particles have been proven either incorrect or inadequate. In this presentation, a
number of monodispersed materials of simple and composite natures will be
illustrated. It will be also documented that in most cases the uniform colloids are
built of nanosized subunits. This finding explains many properties of matter,
which have been difficult to understand. Finally, a theoretical model will be
described in order to account for the mechanism by which the aggregation of
nanosize precursors could lead to identical larger particles.
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®Di3nkKo-xiMiyHI XxapakTepUCTUKN PO3UYMHIB KOononimepiB Ha OCHOBI
Marie HOBOrO aHrigpuay Ta 3acTtocyBaHHA X Ana moaudikadi
TBepAUX NOBEPXOHb

Cixoscrka H.M., [lytka B.C., omiBusik H.B.
Jlveiecvkutl nayionanvruil ynieepcumem imeni Ieana ®@panka, Jlveis, Yrxpa na

Bomopo3unHHI MOIMEpHi €IEKTPOJITH Ha OCHOBI METAKPHIOBO Ta Maje HOBO
KUCJIOTH IIHPOKO 3aCTOCOBYIOTH JUISi TOBEPXHEBO OOPOOKM MiHEpalIbHHX
HaIlOBHIOBAUiB, BOJIOKOH, IMOJIIMEPHUX MaTepiaiiB. OcKigbku 00poOKa IOBEpXHi
MPOBOJIUTHCS y PO3YHHI, TO BUBUEHHS (DI3MKO-XIMIYHUX XapaKTEPUCTHUK PO3UYHHIB
JOCIIKYBAaHUX KOIOJIMEPIB TpEACTaBIsie 3HAUYHMK iHTepec. B maniii poboti
BUBUCHO B’SI3KICTh Ta €JIEKTPOINPOBIJHICTH KOMOJIIMEPIB Ha OCHOBI Majie HOBOTO
aHTIApUAY Y BOAHMX Ta BOJHO-OPraHIYHMX pO3YMHAX. BcTaHOBIEHO, IO
MOJICKYJISIpHA Maca Ta KOHIICHTpAIlis KOTOJiMepy BIUIMBAE K Ha B’SI3KiCTh, TaK i
Ha  EJEeKTPONPOBIAHICT, pPO3YWHIB. 3HAYHWN BIUIMB Ha B A3KICTh Ta
€JICKTPOTIPOBITHICTh PO3YHHIB JOCHIIKYBAHUX KOTIOJTIMEpPIB UYWUHHUTH CTYIiHb
HelTpamizali KapOOKCWJIIBHHX TPYyH MaKpPOMOJIEKYJIH. pPHYOMY Ha KPUBUX
3aJIKHOCTI EJIEKTPOITPOBIIHOCTI ()) BIX CTyHEHs HeWTpamizani KapOOKCHIBHHX
rpy1 (o) cnocTepiraeTbes MiHIMYM, SIKMI BKa3ye Ha Te, 0 IPU MaJINX 3HAUYCHHAX
0L MAaKpOMOJIEKYJIH KOTIOJIIMEPY 3B’S3YIOTh PYXJIMBI HU3bKOMOJIEKYIISIPHI KaTiOHH
K" un Na'. oTeHI[iOMeTpHYHi JOCIiIKEHHS KOTIOJIIMEPiB METAKPUIIOBA KUCIIOTA-
Mmaie HoBuid aHTimpua (MAK-MA) Tta crupon-mane HoBuil anriapun (CT-MA)
pa3oM i3  BICKO3UMETPI€I0  JIO3BOJMJIM TPOBECTH  KUTbKICHE BHUBUYCHHS
KOH(QOPMALIHHOTO TEPeXOAy BiJ KOMIIAKTHO TJIOOYISIPHO CTPYKTYpPH IO
pO3ropHyTOro KiIyOKa Yy BOJHMX Ta BOIHO-OPTAQHIYHMX CEPEIOBHIIAX.
BcranoBneno, 1mo 3HaueHHs BUTbHUX eHepriii [1060ca koHdopmariitHoro
nepexony mini MAK-MA e nmemo Bumumu, Hix aius komomimepy CT-MA.
Kondopmamniitamii nepexia BimdOyBaeTscst B obmacti o = 0,2-0,3, nmpu pH = 4-6.
Yucnori 3HadeHdss A G KoH(POpMAITIITHOTO TIepexoTy 3alle)aTh Bil KOHIICHTpAIT
KOIIOJIIMEpY B PO3YMHI, III0 BKa3y€ Ha B3a€MOII0 MaKpOMOJEKYISIPHUX KITyOKiB.
JlocTipKeHHST TEMTIEpaTypHO 3aJIeKHOCTI BelMurH A G JI03BOJIMIIO PO3paxyBaTH
3Miny BemmunHH A H T1a AS mpu KoH(popMmamiiiHOMY Tepexoii. poBencHi
JOCIIIJDKEHHS Ial0Th 3MOTy e€(eKTHBHO BHKOPHCTOBYBAaTH BHBYEHI KOIMOJIMEpH
JUIst MoMQiKani MOBEPXOHb Pi3HO TPHPOIIH.
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Monicynb¢oHM AK KOMNOHEHTU OpraHi3oBaHUX cepeaoBULL,

Ummnenko @.0., Kyk JI. ., Ymumnenko T.C., Kopo6osa 1.B., Kaprayxosa JL.1O.
Jninpnemposcvkuil HayionanbHull yHigepcumem, XIMIMHUL QaKyivmem

3MaTHICT, CTBOPIOBATH B BOJHOMY PO3YHMHI Pi3HI TPOCTOPOBI CTPYKTYpH,
MPUYOMY HE TUTBKH Ha TIOBEPXHI PO3/iTY, aje i 1Mo YChoMy 00’ €My pO34uHY, IIPH
KOHIICHTpAIlIIX HIDKYE 1 BHINE KPUTHYHO KoHIeHTpami arperami (KKA)
BIZPI3HSIOTH TIOJIIMEPHI MPUPOJIHI Ta CHHTETHYHI BiJ kiacnyHux AP. Busdena
noBezinka 20 a300apBHMKIB B pO3YMHAX Y BIICYTHOCTI Ta HPUCYTHOCTI
noticynab(oHIIMMIepiInHIIMeTIIIeHT ipokeuay (nomicyiasdony, C MI), akuit
sBIseTbes momimepaaM (n=10-12) katiomnum AP (KKA = 8*10™ mouns/n).
BigmiueHna 3MiHa CHIEKTPaJIBHUX XapaKTEPUCTHK pEareHTiB (MakCUMyMIB 1
iHTeHCHBHOCTEH cBiTIONOrIMHaHHA) y npucytHocti C MI npu pH 0 — 14, sake
CBITYHMTDH TIPO B3aEMOJII0 KOMITOHEHTIB. BUBUECHHSI BILTUBY PI3HUX KOHIICHTpPAIii
Ha TakKy B3aEMOJII0 TIOKa3ajo, IO BKa3aHi €QEKTH CIOCTEPITAIOThCA IPH
KOHIICHTpAITl AP wmmxde KKA, a pe3yapbTatoM B3a€MOAI € YTBOpPEHHS
crerudivanx ioHHUX acoriaTiB (IA). YsaBHI KOHCTAaHTH IHCOINAIll PEareHTiB y
npucytHocti C MI nmexarh, SIK MpaBuiio, B OUThIN KuCHii obmacti, Hixk pK
JIICOINIaIll BiAIOBITHO KHCIIOTHO TPYIH PEareHry, 3a SKOI yTBOPIOIOThCA 1A
(Tabmunst). BUKIIOYEHHS CKIAIAal0Th METHIOBUN YEPBOHUM Ta alli3apHHOBUIMA
xoBTHH R, mig sxkux mpucythicte C MIT y po3umHax crpusioTh 3MIIHEHHIO
BHYTPIIIHBOMOJIEKYJISIPHOTO ~ BOAHEBOTO  3B’SI3Ky, IO YTBOPIOE  CTIMKHH
MIECTUYJICHHUHA [UKJI.  omiMepHa mpupopa C MIT oOymoBMiIa MOXIHMBICTH
3MIMICHEHHS  CTEKIHFOBMX  B3a€MOXil MDK  MoJeKyjJamMu OapBHHMKa Ta
KOOPJIUHAIIIMHOTO — MIDK MOJIEKYJIaMH TTOJIIMEPY, TIPH [IbOMY YHCIIO MPUETHAHUX
kationiB C MI He 3aBXAW BIINOBIZa€ YHCIY MPOIUCOLIMOBAHUX TPYI
peareHtiB (Hanpukian, s TpomeodiHniB 0 Tta 00, miaMaHTOBOTO >KOBTOTO,
aJi3apuHOBOTO KOBTOTO R, ramiony, marHe3ony XC, cTHib0a30, JIOMOTAJiOHY,
opamxkeBoro II). HasBHICTP CTEKIHTOBHX 1 KOOpJAWHAIIMHUX 3B’SI3yBaHb
MiATBEPHKCHO METOJaMH YiIbTpadioseToBo U iHPPAUYESpPBOHO CIIEKTPOCKOTII .
JloBXXnHa MOJTIMEPHOTO JIAHILIIOI'a CTBOPIOE YMOBH ISl 3/1IICHEHHS SIK CTEKIHTOBUX
B3a€EMOJII MK MOJIEKYJIaMU OapBHMKa 3a PaXyHOK YTBOPEHHS CEHJIBi4eNoaiOHO
CTPYKTYpH 3 TapajeibHUMH [INOJBHUMH MOMEHTaMH Iepexofy, Tak 1
KOOPJIMHAIIIMHOTO 3B'SI3yBaHHSA MiX MOJIEKyJIaMH moiiMepa. KpiMm opraHigHux
i0HIB, mOJIiCYNb(OH B3aEMOJIE W 3 HEOPraHIYHUMH KOOPIMHALIMHUMH 10HAMH,
yreoproroun crnonyku  C MI'(K3[Fe(CN)¢]), C MI[Hgly], sxi mopsm i3
CIIOJIyKaMH 3 OpTaHIYHMMH JIiraHAaMH MOXXYTh OyTH BHKOPHCTaHI IUIst
MOTCHIIOMETPUIHUX Ta  aMIEPOMETPHUYHUX  BHU3HAYCHb  IOJNiCYIb(OHY.
YTBOpEHHS XKOPCTKUX CTPYKTYp OOME)ye 0O0JacTi BUKOPHUCTAHHS BKa3aHUX
€JICKTPOMIB KOHIIEHTpamisiMu Habarato HwkunMu 3a KKA. Ane BBeneHHS
HEOPTaHIYHOTO CKJIAJOBOTO 10 KOMIUIEKCY CHpHSAE€ 3MIITHEHHIO CTPYKTYpH, IO
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crioctepiraetecss B cronykax tumy Zn(MI'), C MI ta Sn(CB); C MI5;, ne
TIEBHE CITIBBIHOIICHHS] KOMIIOHEHTIB MOX€E 3aBISYyBaTH CTPYKTYPYBaHHIO
cepenoBuIa i 0OMEKECHHIO KOHKYPYIOUHX B3a€MOIIH.

Tabmur - XiMiKo-aHATITHYHI BJIACTUBOCTI OPTaHIYHUX a300apBHUKIB Ta X

ioHNX acomiaris 3 C MI.

Pearent Dopma pH pK | Ag-, BM| Ay, mMm| PHin |A pHypp| Cxuan | Ig

peareHra acomiaty| K.,

Mermnopamk| HR 1.0-5.0 | 422 | 508 | 530 | 3.61 | 0.51 I

R >55 | — | 464 | 506 | — | — 1:1 [5.86

Marueson | H,R® [ 1.0-75[ 126 | 496 | 459 | — [ 076 | 4:1 [6.23

HR> [8.0-12.5] 7.56 | 563 | 579 | 6.80 | 0.83 122 (593

R” >13.0 | 12.63] 528 | 573 |11.80 | — 2:1 [6.59

Camion H,R™ [07-38] 3.8 | 515 | 542 | 2.39 | 1.43 4:1 |4.46

HR™ >43 [13.13| 570 | 582 | 12.4 | 0.73 2:1 [5.62

R” >13 — | 530 [ 602 | — | — 1:1 [6.70

Jloomoramion| H;R™ [2.5-5.0 | 5.80 | 427 | 345 | 5.15 | 0.65 1:1 |545

H,R*™ [6.5-80 862 | 440 | 450 | 6.84 | 1.78 12 [5.53

HR> [9.0-120] — | 510 [ 527 | — | — 2:1 |[6.28

Tporeomin 0| H,R™ [ 0.3-53 [ 597 | 401 | 400 | 3.99 | 1.98 2:1 |73

HR”> [5.8-12.9]12.71| 424 | 433 [11.40| 1.31 12 [6.96

R* >13 — | 489 [ 504 | — | — 1:1 [6.72

Tporeomin HR <15 [1.72] 529 | 438 | 1.02 | 0.70 2:1 |6.18

00
R 1.7-134) — | 444 | 427 | — | — 122 |[7.11
Opanx Buit | H,R™ | 0.1-1.7 | — 486 | 485 | 1.66 | — 2:1 16.54
11

HR> [1.9-10.7]|11.74 | 484 | 443 |10.16 ] 1.5 1:1 [7.77

R* >107 | — | 457 | 472 | — | — 12 [7.38

Crwis6aszo | (H4R), |mo 10 M| -0.07 | 650 | 640 |-021| 0.14 1:1 [7.01

H,SO,

(H,R), [ 1.0-8.0] 7.78 | 400 | 439 | 5.01 | 2.77 1:3 [6.34

(HR™), [8.0-10.5]11.85] 500 | 579 [11.42] 043 | 1:10 [6.15

RM, | >115 ] — | 557 | 597 | — | — 1:10 |5.67

Tliamanrosuii| H,” R,™ | 0.8-6.0 | 5.87 | 400 | 428 | 5.00 | 0.87 1:3 16.88
JKOBTHUHU

H,R,”™ | >7.8 | 893 | 430 | 515 | 7.73 | 1.20 | 1:10 [6.72

R, >12.1 | — | 484 | 532 | — — 1:20 |[7.43

Kouro H,R, |1.0-4.1] 503 | 582 | 650 | 1.53 | 3.50 1:1 [4.32
YEepBOHUMN
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R,” [5.5-11.0] — | 497 [ 515 | — — 1.2 [5.87

Amizapunosu| H,'R™ | 1.0-9.1 | — 357 | 379 | 520 | — 1:1 [7.63
it

HKOBTHIH HR >9.1 [11.40]| 374 | 380 |11.62| 0.22 1:3 [6.39

R* >11.2 | — | 493 | 484 | — — 1:10 ]5.50

1.5 W

CuHTe3, cBOMCTBaA M NnpuMeHeHue Bi-2223 u TI-2223 BTCI1 kepamuk

Aobpamos H.B. 1), bakynmiera M.B. 2), Bacuieses M.A. 2), TopOux . . 1),
Jly6posun M.B. ", Hacracuenko AWM. " puxna T.A. *, Uyiiko A.A. V

Hnemumym xumuu nosepxnocmu HAH Yrpaunwt, 03680, Kues, Yxpauna,
Hnemumym memannoguzuxu HAH Yipaunet, 03680, Kues, Yxkpauna
Hnemumym ceepxmeepovix mamepuanos HAH Yipaunwi, 04074, Kues.

PUOPHUTETHBIM HATPaBICHUEM pPAa3BUTHA (DYHIAMCHTANBHBIX W TMPHUKJIATHBIX
WCCIICIOBaHUHN SBISIETCS pa3paboTKa MEePCIIEKTUBHBIX MAaTEPHAIOB M TEXHOIOTHH.

03TOMY AaKTyaJbHOE 3HAYCHHE WMEIOT paboTHI, HalpaBlICHHBIE Ha CO3TaHUE
CHCTEM C HOBBIMH (YHKIHOHAJIHHBIMH CBOWCTBAMH, B TOM YHCJE Ha OCHOBE
BEIIECTB C (a30BBEIM IEPEXOIOM THIA MPOBOJHHK — BBICOKOTEMIIEPATYPHBIH
ceepxnpoBoauuk (BTC ). Ha ceromnsmHuid 1eHb MakcHMalbHasi TeMIlepaTypa
cBepxmpoBoasmero mepexoga T, = 135 K oOHapykeHa B COCOUHEHUH
Hg,Ba,Ca,Cu;0,, npudyem ona Bo3pactaeT no 162 K npu ruppocrarudeckom
cKaTHu cucteMbl. Hanbosnee BRICOKUMH KPUTHYECKUMH MapaMeTpaMy o0JIaatoT,
CyZAs TIO0 JMTEepaTypHbIM JAaHHBIM, TAUMH — copepxkaume BTC  ToHKHE TUICHKH:
jo(T=77 K)>10° A/em®, T, = 120 K. Bricokne jo(T=77 K)~10° A/cm® umeror Taxxke
toHkue miueHku cucteMbl YBCO. Komnosunun Ag — BSCCO u Ag — TBCCO,
M3TOTOBJICHHBIE CIIOCOOOM "MOpOIIOK B TpyOe" B BHJE TOHKHX TMOKHX JICHT
wmHOM ~10° M, wHMeroT j(T=77 K)>10’ Alcm’. BBICOKHE KpHTHYCCKHE
mapaMeTpsl TOHKHX IDICHOK M THOKHX JIGHT BO MHOTOM OIIpENeNseTcs
omHoda3zHOCThIO HucxomgHoro BTC Marepuana. Hamum pa3pabotaHsl U
ONTUMH3UPOBAHBl ~ JKOJOTMYECKH  TpUEMJIEMBIE  TEXHOJOTHH  CHHTE3a
kepamuaecknx BTC |, comepxammx ~ 95% (mac.) daser T1-2223. Ontumusanus
OCYIIECTBIISLIACH 110 ()a30BOMY COCTABY, KPUCTAJUTMUECKOH CTPYKTYpe, INIOTHOCTH
M TIOPUCTOCTH.  OJydaeMble MaTepHasbl IPEACTaBISUIM COOOW MacCHBHYIO
KEepaMHUKy, CHHTE3 KOTOPOH MPOBOIAUIN B KBa3U3aMKHYTOM KBapLIEBOM PEAKTOpE.

pouecc ¢opmupoBanust daszpr T1-2223 compoBoxnancs ucnapenueMm T1,0s.
MeTonoM 3NEKTPOHHON 0)Ke—CIIEKTPOCKONUU MOKa3aHO, YTO KOHIIEHTpPAaIUs
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TaJUTHsT Ha TIOBEPXHOCTH 3€PEeH KepaMHKH BHINIE, YeM B ux oOneme. Haifimena
KOpPENSIIs MEeXIy IMOTeped Macchl O0paslloB NPH CHHTE3€ M WX KOHEYHBIM
(a3oBEIM cocTaBoM. VcIronmp30BaHHE TPAaBUMETPHUSCKOTO KOHTPOJIS ITTO3BOJISCT
nonmydath BTC ¢ 3amannoii T,. okazano, uro T, da3sr T1-2223 Bo3pacTaer mpu
YBEJIMYCHUH JaBICHUS TAUTHH—KHACIOPOIHOTO KOMIIOHEHTA B IIPOIIECCEe CHHTE3A.

Jlnst oydeHusT BBICOKOIUIOTHOH KEpaMHKH HCXOAHbIe o0paszisl BTC
00pabaThIBAIUCh B YCIOBHSAX BBICOKMX MEXaHUYCCKUX NABJICHUN U TEMIICPaTyp.
DTO MO3BOJMIIO TOBBICUTH IIOTHOCTh Bi-2223 — kepamuku ¢ 4,6 mo 6,1 r/em’.
Hcnone3ys MeTon pe3oHaHCHBIX KoyiebaHui, Oblta HalineHa oobemHast 1ot C
(a3sl ¥ ompeneneH MeXaHu3M IoTeph B nosmkpuctammdeckom BTC  T1-2223 B
MEPEMEHHOM MAarHHTHOM Tojie. MeToJ OCHOBaH Ha W3YyYCHHH JHHAMHUYECKHUX
MapaMeTpPOB BBIHYKIACHHBIX KOJICOaHUH (pE30H. YaCTOTHI ® M KO3(}. 3aTyXaHus O)
JIEBUTUPYIOUIETO TMOCTOSIHHOrO Maruuta (Maccod m=0,021r, KOIpUUTHUBHOI
cunoit p=1,2 Tc-eM’) Hax mccmeayeMbiM obpasioM. OmnpeneleHHOe 3HAYCHHE
oobemHoit nomn C  (asel  yHOBIETBOPHUTENIFHO COTJAacyeTcs C JAaHHBIMHU
KOJIMYECTBEHHOTO peHTreHodazoBoro anaimmsa. BTC  kepamuka TI1-2223 Onina
WCIIOJIb30BaHa B OMBITHOM 0OOpaslie, M3rOTOBJICHHOTO COTJIACHO, BHOpOMeTpa —
npubopa ISl M3MEPEHHsI CJIa0BIX MEXaHHYECKHX KOJICOaHWH B IIMPOKOM
JIUarma3oHe 4YacTOT. PH HM3MEPEHWH HHU3KOYACTOTHBIX EAWHUYHBIX KOJeOaHWi
4yYBCTBHTEIBHOCTh BHOPOMETpa COCTaBIsiia ~25 B/M-c’,uro Ha 1Ba mopsaka
BBIIIIE YyBCTBUTEIFHOCTH 3TAJIOHHOTO IBE303JeKTpHUUeckoro matdmka. BTC —
BUOPOMETpPHI MOTYT OBITH NMPUMEHCHBI B MAIIMHOCTPOCHHUH, CEHCMOJIOTUU, IS
MOHUTOPHHIA  TIOA3EMHBIX  SJICPHBIX  B3PHIBOB W JAp.  V3roTOBICHEI
CBEPXIIPOBOSIIME  MHUIIEHH, coaepxamme~ 95% (06.) BTC (a3,
MpeHa3HAYCHHBIC — JUTS TOJIYYCHHs] TOHKHX IUICHOK METOJIOM MAarHEeTPOHHOTO
WY JIA3EPHOTO PACIIBLICHHS.

KoMno3uunoHHbIN MaTepuarn, 06 beaMHAIOWMN NPoLecChl
KOHLEHTPUPOBAHUA U AeTEeKTUPOBAaHUS PaAUOHYKIMAOB

Angpromenko A.1O., brank A.B., Bynakosckuii C.B., [Ilesnos H.W.
Hnemumym monoxpucmannoe HAHY, 2. apvkos, Yrkpauna

B cBs13u ¢ monagaHueM 3HAYUTENBHBIX KOJIMYECTB PATUOHYKIHAIOB TEXHOTCHHOTO
MIPOMCXOX/ICHUS B IPUPOIHBIEC BOJBI, OHON M3 aKTyaJbHBIX 33/1a4 MOHUTOPHHTA
OKpY’KalomIel cpepl SBISIETCS KOHTPOJIh WX COAEP)KaHUS Ha YPOBHE NPENEIbHO
nomycTUMbIX  koHneHTpammi  ( JIK). Pabora mocBsmeHa CO3MaHUIO
KOMIIO3HIIMOHHOTO MaTepuayiia (IMOPHCTOTO CUUHTHIUIATOPA) ISl OIpEdeIICHUs
conepxanns P-paanonykanaoB (7°Sr) M o-paIHOHYKIHIOB (TPAaHCYPAHOBBIX
3JIEMEHTOB) B MPHPOIHBIX BOJAX. OPHUCTHIA CHUHTIIUIATOP MPEACTABISET cOO0i
KOMIIO3UT, COCTOSIIIMNA W3 OpPraHWYeCKOM CUUHTWUIUPYIOIIEH MaTpHIBl CO
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CKBO3HBIMH MOpPaMH U COpOCHTA, 3aKPEINICHHOTO Ha ToBepxHOCTH mop. CBoiCcTBa
MaTepuaja MO3BOJSIOT OOBENMHUTH 2  Tpolecca:  KOHIIGHTPHUPOBAHHE
pamMoOHYKIHIAa W3 CBOOOJHO (UIBTPYIOUMICHCS >KHUAKOCTH W PETHCTPAIUIO
AQHATUTHYECKOTO CHTHAJlAa TIOCPEACTBOM JIIOMUHECUEHINH #n-Tepdenmia. B
KauecTBe copOeHTa Il KOHIEHTPHPOBAHWS CTPOHIHUA-90  HCIONB30BaH
CHUHTETHYECKUI THAPOKCHIANATUT, M KOHIIGHTPHPOBAHMS TPAaHCYPAaHOBBIX
aneMeHTOB-aHHOHUT B -1A .  CopOUuOHHBIE CBOWCTBA H3TOTOBICHHOTO
MaTepHalia UCCIICAOBAaHbl Ha MOJICIBHBIX PACTBOpPaX Ha OCHOBE MPUPOIHOM BOJBI
C coAepaHHEeM AaKTUBHOTO CTpOHIUS B Auamnazone ot 1 go 12 Ak u Ha
MOJICJIFHBIX PACTBOpaxX ¢ cojacpkaHueM ypaHa 10 mke/mn. YCTaHOBICHHAs B
CTaTUYEeCKOM pEXUME OOMEHHAs EMKOCTh IOPUCTOTO CHUHTHIATOpPA IO
cTpoHnuio cocraBmwia 88%, mo ypany - 85% oOT eMKocTH copOcHTA.
CUMHTWUTAIIMOHHBIE CBOICTBa WM3TOTOBJICHHOTO MaTepuaa HCCIEJOBaHBI Ha
MOJICTIBHBIX PACTBOpAx ¢ copepxkanueM > Pu 50 Bi/wi. Pa3paboraHa MeTonKa
OTIpeNieNieHus] pajAuoHyKIHAa CTpoHIHA-90 B NpHPOTHONH BOAE. PAaBHIHHOCTH
pEe3yNbTAaTOB OMNpENETCHUs MpOBEpeHa 10 METOAy 'BBEACHO-HaWIeHO" ¢
MOCTPOCHHUEM JJUTHIICA pacmpeeficHus TnorpemHocteii. HiokHsas rpaHuma
OTIpEJICIIIEMBIX COIep KaHul U Tipenest ooHapykeHus (36) crpoHnusa-90 gaHHBIM
METOJIOM Ha TPHMEHEHHO# armmaparype coctaBisior 7x 1072 me/n u 1.3x107" me/n
COOTBCTCTBCHHO.  POBEJICH CPABHHUTCIBHBIA aHAIHW3 TIOA3EMHBIX BOJ IPH
MOMOIM TOPHCTOrO CHUHTWIUIATOPA W CTAHJAPTHOW  PAaTHOXHMUYECKOM
METOMKH.

Novel palladium and platinum carbonyl complexes and cluster
compounds as precursors of the metal containing catalysts

Pogrebnyakov D.A. *, Antonova A.B. *, Rubaylo A.I. *, Burmakina G.V. *,
Yatsimirsky V.K. **, Budarin V.L. **,

* - Institute of Chemistry and Chemical Technology, Siberian Division,
Russian Academy of Sciences, 42 K. Marx str., 660049 Krasnoyarsk, Russia.
** _ Kiev Chevchenko University, Chemical faculty, Department of
Physical Chemistry, 64 Volodymirska str., 01033 Kiev, Ukraine.

Conversion of binuclear Pd- and Pt- containing vinylidene complexes
Cp(CO);MnM(u-C=CHPh)L,L, in heteronuclear clusters with MnFePt, PdFe,,
PdFe; and PtFe; fragments was investigated as prospective reaction to obtain
polimetalic materials and catalists. NMR 'H, "*C, *'P spectra and FTIR spectra of
CO stretching vibrations region have been measured for all novel compounds.
These spectral data are augmented with partial X-Ray analysis of the key
compounds. Redox properties of the systems have been measured with methods of
classic polarography , cyclic voltamperometry and constant potential electrolysis
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in acetonitrile. The schemes of the redox reactions are proposed. The ligand
effects and effects of the metal substitution on the yealds of competitive chemical
reactions and redox properties are investigated. The problem of stabilization of the
intermediates is discussed. The spectral data and X-ray data for different modes of
coordination of the p-vinylidene ligand are systemized. It is found that difference
of NMR "*C chemical shifts rather then they absolute net values are characteristic
features for each coordination mode. This quantity together with other physical-
chemical parameters can be used to make a definite structural assignments. The
financial support of INTAS (grant No 00-00291) is sincerely acknowledged.

TepmoguHamiuHi BnactuBocTi cnnasiB cuctemu Ni-Ta-Al

Bogxkotpy6 H. E., Cynasuosa B.C.
Ku ecoruii ynieepcumem imeni Tapaca [llesuenxa

TepmoauHaMiuHi  BIACTHUBOCTI  CIOJNYK, (a3, CIUIaBiB € OCHOBOIO IS
BCTAHOBJIGHHS XapakTepy MIDKYacTKOBO B3a€EMOJI B HHX Ta MOJIEIIOBaHHS
nairpam crany. Jliarpamu crtaHy — 0a3a Uil CTBOPEHHS HOBHX MarepialiB 3
NEBHUMH BJIACTHBOCTSIMH. TepMOIMHAMIUHI BIACTHUBOCTI MOTPIHHMX 1 OUIBII
CKJIaJTHUX CIUIaBiB Ha OCHOBI HIKEIIO0 BUBYCHI Majio. MeTomoM i30meprOoIiaHO
KaJIOPUMETPl JOCIHI/DKEH] eHTaNbIl 3MIIIyBaHHS PO3ILIABIB MOTPIHHO CHCTEMH
Ni Ta-Al mpu 1900 K. JInst migBUIIEHAS TOYHOCTI OTPUMAaHUX PE3yJIbTaTiB B P
JIOCIIIB  3pa3Kd TaHTAy MPOTPIiBalid, pO3IJIAaB KAJIOPUMETPHYHO  BaHHHU
MOCTIMHO TepeMilllyBalii, a 3MiHy TeMIiepatypu (ikcyBain Tepmobdarapeero. 3a
JIAHUMU JJTIT YOTUPHOX Tepepi3iB MO0y MyBaIH IMOBEPXHIO CHTAJBII 3MIlTyBaHHS

10 Xxr,<0,3. BcTaHOBMNM, IO CIUIABH JaHO CHCTEMH B piIKOMy CTaHi
YTBOPIOIOTHCS 13 BEIMKUMH €K30TEPMIYHUMH e€(EeKTaMH, a MIHIMyM Ha MOBEPXHI
SHTAJIBITI 3MIIIyBaHHS Tpunagae Ha ekBiaToMmHuid crutaB Ni3 Al Ile cBimauTh
po Te, M0 €HEPTeTHKY B3aeMoi B cruiaBax Ni-Ta-Al Bu3nauae cucrema Ni Al

Mu TakoXk po3paxyBaiu AH BuBueno MOTPIHHO CHCTEMH i3 JaHWX UL TIOJBIHHNX
TPaHWYHUX CIUIABIB 3a piBHAHHAMHU bonbe, Tyna, Konepa. BusBriocs, mo Haikparie
3 EKCNIEPHMEHTOM CIIBIIAJal0Th pPe3yJbTaTH, OTpUMaHi 3a piBHAHHAM Tyma. Lle
JIO3BOJISIE 3pOOUTH BHCHOBOK, 1[0 TIPOTHO3YBAHHSI TETUIOBUX e(eKTiB [y cucteM Ni-
TYTOIUIaBKUH VB-MeTan-Al MOXXKHa KOPEKTHO 3AIMCHHTH 3a MM piBHSAHHAM. [lns

yrousenns pospaxosaux AH CKIaHUX CHCTEM JOCTATHBO BHKOHATH OOMEKCHY
KUIBKICTB JIOCII/IB B IIMPOKOMY iHTEepBalli ckmany. il BU3HAYCHHS aKTHBHOCTEH
TaHTasy B po3miaBax Ni-Ta BHKOPHCTOBYBaIM KOHLEHTPALHUI eJleMeHT
BUTIISAY:

Ta-T3205 | ZI'Oz-Yzoj, | (NixTal_X)—Ta203 .
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I3 KoopAMHAT JIiHIN JIKBiyC OIIHEHI aKTUBHOCTI TaHTAy pigkux cruraBiB Ni-Ta.
BusBunocs, 1mo po3paxoBaHi 1 €KCMEPUMEHTaIbHO BCTAHOBJICHI AKTHBHOCTI
TaHTaTy B cruiaBax Ni-Ta y3romkyroThCs MK co00r0. I3 mUX JaHWX BUBHICHI
aKTHBHOCTI TAHTaJy B yCi KOHIIEHTpAIiiHI 00JacTi:

xr, | 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

ar, 1 0.01 10.04 |[0.1 024 1037 105 0.62 ]0.76 ] 0.86

BBeneHHS HEBENMKHX KUIBKOCTEH AafOMIHIIO 3yMOBIIOE 3HW)KCHHS aKTHBHOCTI
TaHTay. Lle KOpearoe 3 BCTAHOBIICHUMH TEPMOXIMIYHAMH BIIACTHBOCTSIMH PiIKHX
cmiaBiB cucteM Ni-Ta-Al

3B’AA30K eHTanbNiu 3MillyBaHHA po3nsiaBiB NOABIMHNX CUCTEM
Si(Ga,Al)-Gd 3 BignoBigHumu giarpamamu ctaHy

I'onoata H. B. beno6oponosa O. A., 3ineBny T. M.
Ku ecoxuii nayionanvnuil ynisepcumem imeni Tapaca Llleeuenka, Yxpa na

Jst po3poOKM HayKOBHX OCHOB BHPOOHUIITBA JITaTyp piAKiCHO3EMEIbHUX
METaNiB, 30KpeMa, CIUIaBiB HAa OCHOBI TaJOJIiHIIO, SKi BUKOPHUCTOBYIOTHCS ISt
JEeTyBaHHA Ta MOAMGIKYBaHHS Yy KOJILOPOBI IPOMHCIOBOCTI, a TaKOX Yy
MaIIMHOOYyBaHHI. Metonom BHUCOKOTEMIIEPATYPHO 1301epruO0IIiTHO
KaJIOPHMETPl JIOCHTIPKEHO TEIUIOTH 3MIIIyBaHHS B IOABIHHMX cuctemax Si-Gd
(1760 K), Ga-Gd (1759 K) ta Al Gd (1770K). apuiameHi eHTanbIi

3MiITyBaHHS KOMITOHEHTIB AH; B PiIKuX CIUIaBaX KOXHO 3 MOIBIHHHUX CHCTEM

BUMIpsIHI B JBOX KOHIEHTpaliiHuX obmacTax: 0<x., <0,2 ta 0,8<x., <1 mis Si-

Gd, 0<xg, <0,5 T2 0,7<x, <l ana Ga-Gd, 0<x;, <0,2 ta 0,6<xg;, <1 nna Al Gd.
IaTerpansHi eHTanbmi 3mimryBaHHsd AH piIAKuX CIUIaBiB PO3paxoOBaHi 3

mapiianbHuX 3a MetonoM JlapkeHa. Benmuki Bix’emHi 3HaueHHs AH ,w Ta AH
CBiYaTh NMPO 3HAYHY B3AEMOJII0 KOMIIOHEHTIB B PIAKHMX CIUIaBax TajoJiHIIO 3
IIOMIHIEM, TaJliEM Ta CHJILIEM. DOBEJECHHH aHali3 OTPHUMAaHUX KOHIIEHTPAIiHHIX
3ae’)KHOCTe AH 'y CHIBCTaBICHHI 3 BiANOBIAHMMH JiarpaMaMy CTaHy, a TaKOX
MOpIBHSHHA EKCTpEeMallbHUX 3HaueHb AH 3 DI3HMLEIO €JIEeKTPOBia €MHOCTEH
KOMITOHEHTIB Ay . BcraHoBineHo, 1o i3 3MEHIIEHHSM Ay TOABIiHI cHCTeMH 3

TaJI0JIiHIEM MOYKHA PO3MICTHTH B Takiid mochigoBHocTi: Gd-Si — Gd-Ga — Gd-Al B
TaKOMY K HampsIMKy 3MEHIYIOThCS €K30TEPMIvHI TETUIOBI €()eKTH 3MIITyBaHHs IS
IIUX CHUCTEM. 3 BHUKOPHUCTAaHHIM MOJENi “OTOYEHOr0 aTOMy pO3paxoBaHi
IHTETpaNbHI EHTAIBIN 3MillyBaHHSA B moaBiiHMX cuctemax Si(Ga,Al)-Gd B
yChOMY KOHIICHTpAIlifHOMY IHTEpBaIi Ha IMiJACTaBi €KCIIEPUMEHTAILHUX TAHUX B
oOMeXeHuX o0nacTsaXx KoHieHTpanid. CyMicHHH aHami3 KOHIEHTpPAIHHUX
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AH
x (I=x)
cucreM Si(Ga,Al)-Gd mae MOXIHMBICTH NPUIIYCTHUTH ICHYBaHHS B PO3IUIaBaxX LUX

CHCTEM MIKPOTPYIHPOBOK, ONM3BKHX 3a CKIaJOM OO BiAMOBIIHUX HAWOUIBII
TEPMIYHO CTaOUIFHUX CIIONYK.

3anexHocrei C-QpyHki (& = ), AH piakux CIUIaBiB Ta Jiarpam CTaHy

MonyyeHne NNOTHOU KepaMUKKU Npu TBepAodasHOM CUHTe3e
nopoLuKa ruapokcuanarura

3biMaH 3.3., Tkauenko H., Apremos C.
apvKo6CKull HayuoHanvrulll yHusepcumem um. B.H Kapasuna, apvkos, Yxpauna

I'mopokcnanatur (Cajo(PO4)s(OH),) (I'A) B BHIe KepaMuKH, MOJIy4YCHHOH
CHEKaHWEM IIOPOIIKOBBIX (DOPMOBOK, VCIIEIIHO WCIOJNB3YeTCSI B KadecTBE
3aMEHUTENSI MOBPEKICHHBIX YYaCTKOB KOCTEH ITO3BOHOYHBIX Onaromapst ero
SKCIEPUMEHTAIBHO MOJITBEPKIECHHONH OMOCOBMECTHMOCTH C TBEPIOH TKAaHBIO.
OOWEenPUHATHIA, TPOCTOW W XOPOIIO BOCIHPOM3BOIUMBIA METOI IIOTyYEHHS
nopotika I'A ocCHOBaH Ha OCakJIeHUH ['A U3 pacCTBOPUMBIX B BOJIE COJIEH KaJIbITHs
u ¢ochopa. OqHAKO CHHTE3MPOBAHHBIA TaKUM MeToJOM ['A yacto mosydaercs
HECTEXHOMETPHUYECKHM, 00bIuHO - Ca’’ - neuuuTHEIM. DTO 3aBUCHT OT THIia, pH
W TeMIIepaTypbl PEAaKIMOHHOW Cpellbl, KOHIEHTPALMK MUCXOJHBIX MaTEpHaJIOB U
BpeMeHU ‘‘co3peBaHus 3apoauBmmxcs dactuy ['A. Crexuomerpuueckuit I'A
MOXHO CTaOWIJIBHO TIOJIy4aTh, MCHOJIB3Ys TBepAOo(da3Hble peaknnuu CHHTE3a, HO B
9TOM CJIydae IIOPOUIKH XapaKTepU3yIOTCs OOJIBIIMMHU pa3MepaMy YacTHI] K MAJIOH
IUIOIAABI0  Y/AETbHON TMOBepXHOCTH. PaHee Obula Tpeyio’KeHa METOIHMKA
MIOJIyYEHHUsI CTEXHOMETpUueckoro I'A, B KOTOpPOH HCIIOJIB30BAJIACh XUMHUUYECKAs
peakuus Mex1ly THIPOOKUCHIO Kaiblus 1 oprodochopHoit kucnoroit npu pH < 7
Ha JTame IOJIyYeHHUs IMUXTH W TBepAodaszHas - MpH cuHTe3e mopomka ['A. B
JaHHOH paboTe WM3y4eHBI MPOIECCHI, MPOTEKAIOUINE IIPH CHHTE3E IOPOIIKa, U
HaiJIeHBl YCIIOBUS, HEOOXOIWMBIE I MONYYCHHS IUTOTHOW Kepamuku [A.
MuxTy momy4amu myTeM OBICTPOrO AOOABICHHS B BOJHYIO CYCHEH3HIO OJHOTO
MOJISl THIPOOKHCH Kasiblius rpH Temneparype 40 °C tpex Moueii oprodochopHoii
KkucinoTel. OOpazoBaBIIascsl peakIoHHas cpefa, umeromas pH < 7, B TeueHue
JBYX 4YacoB IIEpEeMEUIMBAIACh B MAarHUTHOH MeEINAJKe [0 YCTAHOBIICHHS
HeWTpansHOro 3HaueHus pH. s sydmeidl romMoreHW3amuu 3Ty CYCHEH3HIO B
TEYCHHE eIIe IBYX YaCOB MOJBEPrai 00padboTke B paphopoBoii BHOPOMEITHHHUIIE.
3areM o0cCaJOK LEHTpU(QYrHpOBAIM W CYIIWIM B CYIIHJIBHOM mKady mpu
temneparype ~ 90 °C. BbICYIICHHBIH MOPOMIOK WIMXTHI H3METbYATH |
nponyckanu uvepes 100 mxm curo. IIuXTy KanbLUMHUPOBAJIM B HHTEpBaje
temmepatryp 800 - 940 °C ¢ marom 10 °C B Tteuenme 1,5 uwac. Murepsan
ompeneneH W3 pe3ynapTaroB anpdepeHmuansHo-Tepmideckoro anammsa (ATA)
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mrixtel. Ha kpuoii JITA B MHTepBale Temmeparyp oT KoMHaTHOH mo 1000 °C
HaOmromaeTcst psAn  OCOOCHHOCTEW, CBS3aHHBIX C pa3jIOKEHHEM OIHHX U
obpaszoBanmeM JApyrux ¢ocdaroB Kbl W HENPOPEarupOBABIICH YacTH
THIIPOOKHCH M KapOOHAaTa KaJbINs B IIMXTE IPU €€ HarpeBe. O-BHANMOMY, 3TH
MIPOIIECCHI COMPOBOXKIAIOTCS BBIACIICHHEM YTIEKHUCIIOTO ra3a M BoAbl. Da30BEIiA
COCTaB TMOPOINKAa MIMXTHl IIOCJIE  KaJTbIWHUPOBAHUS  ONpEHeIsuIcS W3
mudpakrorpamm  n  MK-cmektpoB, a  pasMep MOPONIMHOK — MO
9JIEKTPOHHOMHUKPOCKOIIMYECKUM ~ CHHMKaM.  YCTAaHOBJIEHAa  CBS3b  MEXIy
TEMIEpPaTypoil KalbIMHUPOBAHWS IIUXTHI, pa3MepaMd YacTUIl B HEH U
IUIOTHOCTBIO KEPaMHKH, MOJYYCHHOW B pe3ylbTaTe CcIieKaHus (OPMOBOK U3
TMOpOIIKa MUXTH TIpu Temmepatype 1200 °C B Teuenue aByX yacoB B aTMochepe
mapoB BOABL. KambIMHMpOBaHHE MIMXTHI NpH TemmepaType Hike 860 °C
NPHUBOIUT K HEMOJIHOMY DPAa3lIOKCHHIO Ta30BBIACIAIONINX KOMIIOHEHT, MO3TOMY
CIeYeHHas M3 TaKWX [OPOIIKOBBIX (OPMOBOK KepaMHKa HMEET HH3KYIO
IUIOTHOCTb.  PH KaJIbLUHAPOBaHHH Bbime 860 °C B MOPOIIKE TIPOHCXOTHT POCT
YaCTHI[, YTO TAKKE MPHUBOAUT K YMEHBIICHHUIO ITUIOTHOCTH Kepamuku. Hamboiee
IUIOTHAsE KEPAMHKH IIOJy9aeTCs M3 MOPOIIKA, KalblHHHpoBaHHOro mpu 860 °C.

pU 3TOW TemIepaTrype MpPOMCXOIUT IOTHOE PAa3JIOKEHHE T'a30BbIIEIIONIINX
KOMIIOHEHT IIMXTHI, a TIOPOLIOK COCTOWT W3 4YacTUIl, pa3Mep KOTOPBIX
ONTUMAITLHBIN JIJIS CICKAHHUSL.

[JocTynHbIn cuHTE3 chynnepeHoB

Jemvenko B.B.*, KacymoB M.M., ManbrmienkoB C. ., Orenko B.M., aron B.E.
* Yyiiko A.A.
Unemumym  umuu nosepxnocmu HAH Yrkpaunvl, Kues, Ykpauna,
*Unemumym asnekmpoceapxu um.E.O.  amona HAH Yxpaunwi, Kues, Yxpauna.

CoBerckue xuMuk# B 1973 rogy nokaszand BO3MOXKHOCTb CYILIECTBOBAHUS TOJIBIX
MHOT'OATOMHBIX CTPYKTYp VYIJepoJa, B TOM 4YHCIC HauOoliee YCTONYMBOM
Motekynbl Cgo. Dh(heKTUBHBINA CcIMOCOO CHHTE3a TaKUX CTPYKTYp, HA3BaHHBIX
¢dymnepenamu 6611 pazpadorad B 1990 roxy. OmHaKo 70 CHUX TOpP HCCISTOBAaHUE
(dynnepeHoB M MX TPUMEHEHHE OCTaeTCsl Ha HEAOCTAaTOYHO BBICOKOM YpPOBHE.
Ienpto Hacrosimeld pabOTHI SABISETCS  pa3paboTKa JOCTATOYHO TPOCTOM
YCTaHOBKH il ToiydeHust (QysreperoB. Creayromiee Aalbllie  ONMHACAaHUE
HAYaJILHOTO 3Tara UCCIeA0BAHNN SBISETCS MPOIOJDKEHUEM MaTepHAIIOB.

1. Ina wuccnenoBaHwii HaMu ObUT pa3paboTaH JIyroBOW HWCTOYHUK
(dbymiepeHoB. DNEeKTpoJaMu paspsiia u3 rpadura ObUIH: IPYTOK TUAMETPOM 6 MM
U KOHMYECKHM OTBEpPCTHEM B JAHMCKE ¢ MHUH. auamerpoM 5 MMm. K pazpsanoit
KaMepe MPUCTHIKOBAHO MPOCTPAHCTBO Apelida: kBapiieBas TpyOka nuamerpoM 50
MM, mumHOM 500 mMMm. Pa3psnnas kamepa, neTanu Ha KOT. KPEHHIUChH AJIEKTPOIbI
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paspsiaa, 9aCTUIHO M CTEHKH MPOCTPAaHCTBA Apei(a oxnakaaimch Bomoi. Mecta
CTBIKA JeTaleidl yIIOTHeHbI (ToporuracToM. ITo 00eCHeunsio 3alIuTy IOJOCTH
HCTOYHHKA OT ITOCTYIUICHHS aTMOC(EpPHOTro BO3IyXa, HO MPOTOK pabodero rasza
He ot mecta BBozma (OT 2JIEKTpoAa — MPYTKA) MO BceMy OoOBEMY JO BBIXOJA —
SKCIEPUMEHTAIBHO TIOZOOPAaHHOTO OTBEPCTHS- MICTH B KOHIE MPOCTPAHCTBA
Ipeiia.  wWTaHWE IyrM B HAIIeM HWCTOYHWUKE (YIJIEPEHOB OOECTICUnBal
cBapo4HbId TpaHchopmatop Mapku TJAM-317 Y2 co crabwimzaTopoM Iyru
mapku YCI'I-4M. oaxmouenne YCI'J| x TpanchopmaTopy JenaeT MCTOYHUK
MUTAHUS YHUBEPCAJIHHBIM, PABHOIICHHBIM BBEIIPAMUTENIO. Takas cxema IMHTaHHUsS
IOyr'H siBiseTcs HauOojee SKOHOMHYHOH. 2.  ocje 3allojHEHHs IOJOCTH
MCTOYHMKA (YIIEPEHOB pabOYMM Ia30M 3a)KHUTaJICs TyTOBOM pa3psia ¢ BBEACHHEM
9JIEKTPOJIOB 10 KOHTAKTa M Pa3BeACHHEM Ha pabO4Mid MPOMEXYTOK 3-7 MM. pH
3KOKEHHOM  paspsiie paboumid Ta3 BBIHOCHT W3 pPa3psSgaHON KaMmepbl B
MIPOCTPAHCTBO Jpeiia MPOTYKTH IUIA3MOXMMHYECKHX PEAaKIHHA W3 MaTepHaja
3JICKTPOAOB. POAYKT ((yluiepeHcomepkamias caxa) oceaeT Ha OXJIKIAEMBIX
CTCHKax, 00pa3yeT MOKPHITHE. POTSHKEHHOCTD, TUNIOTHOCTh M OTTEHOK ITOKPHITHA
Ha KBapueBoil TpyOke KOHTPOIUPOBATM BH3YaJbHO. YCIOBHS Ha paspsze,
HeoOXOUMBIC TSI CHHTE3a (PYyJUIepeHoB, B Hadalle MOAOUPAITUCH TI0 MOSBICHHUIO
c1a00-KOPUYHEBOTO  OTTEHKa TMOKPHITUS, a 3aTeéM KOPPEKTUPOBAINCH B
COOTBETCTBHM C pE3yJIbTaTaMH HCCIeNOBaHMs caxku. 3. HapaGoraHHyro caxy
CHHMaJIM CO CTEHOK IpOocTpaHcTBa apelia mexanumdecku. Caxy morpykaiu B
0eH3011, pacTBOp OTGHILTPOBBIBAIM. Hammuuwe ¢ysiepeHOB MposBISUIOCH B
3aMETHOM  OKpalllMBaHWM  pacTBopa. JIpyruM TPHU3HAKOM  IPHUCYTCTBUS
¢dymnepeHoB sBIsIach (Gopma TIOOYI-KPHCTAIUIOB, KOTOpBHIE HAONIONATNCh B
MHUKpOCKoTIe Tipu yBeiaudeHuu ~ 500 pa3, oOpa3yromuxcs Ha MPEAMETHOM CTEKIIe
MOC€  BBIAPUBAHUS  PACTBOPHUTEIIA. OCKOJIBKY ~ HCCJEIOBajlach  CMECh
(ymnepeHoB, XapakTepHas (GopMa KPHUCTAJUIOB B OTJIMYHE OT T'€KCarOHAJIBHOH,
nMerna MeHee pe3KOOUEPUCHHBIEC TPaHHIIbI, ¢ IPpeo0IaJaHieM IIaBHBIX, OKPYTIBIX
dbopm. s uccnenoanus MK-ciekTpa HCIOB30BAMCEH MIPEAMETHBIC CTEKIIA M3
KBy K RS-5 u Si — nnactunku. B 3TOM ciydae KpHBBbIE CHEKTpa B OTIMYUE OT
KPUBBIX JUIS YHCTBIX MacC (yJUIepeHOB OBUIM YIIMPEHBI. JTO TaKXKe
CBHJICTEJILCTBYET O HAJIMUMKM cMecH (yiuiepeHoB. Ha Hameil ycTaHOBKE MOXKHO
nonay4yath (QyaIepeHCOAEPKAIYI0 CaXy Mey~30 MI/MUH. TpH TOKe paspsaa
I=100A, notoke He ~10 n/MUH. pH 3THUX YCIOBHSX B Cake COJCPKUTCS HE
menee 10% cmecu QymiepeHOB. pH MPOBEICHUM SKCIIEPUMEHTOB TeMIlEpaTypa
KBapIeBoro IutuHapa He npesbimama 70° C. DTo MO3BONSET HAEATHCA Ha
BO3MOKHOCTH HCITOJIB30BAHMS JTOTO MCTOYHHKA Ui Pa3pabOTKH CEHCOPHBIX H
OMOMETUITMHCKUX MTPETapaToB Ha OCHOBE (YIIJICPEHOB.
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Perovskite rare-earth nickelates RNiO; (R= La, Pr, Nd, Sm, Gd, Ho) in
thin film epitaxial state.

Nikulin I.V., Novozhilov M.A., Kaul A.R.
Moscow State University, Moscow, Russia

Rare-earth nickelates RNiO; (R= rare-earth metal) are among few perovskite
oxides, showing very sharp metal-to-insulator transition (MIT) as a function of
temperature. The presence of MIT enables application for bolometers, optical
switchers and actuators. Nickelates contain nickel in non-stable trivalent state.
That is why these compounds can’t be obtained by conventional ceramic synthesis
(T=800-1000 °C, Pp,=1 atm.); preparation of bulk RNiO; requires high oxygen
pressure. The difficulty to prepare RNiO; compounds increases as the radius of
the rare-carth decreases. In the present work, the epitaxial films of perovskite
nickelates were grown under reduced oxygen pressure (0.005 bar) by single source
MOCVD on single crystalline substrates LaAlO;, SrTiO;, NdGaO;, MgO, ZrO,
(Y,03), CaGdAIQ,, all (001) cut. We have demonstrated that thin films of RNiO;
can be obtained under Py, — T conditions, which lie out of the thermodynamic
stability area for these phases in polycrystalline ceramic. The formation of RNiOs
takes place due to epitaxial stabilization effect on isostructural substrates. By
means of XRD and HREM, it was shown that film/substrate mismatch (D) and
film thickness are the most important parameters for perovskite phase stabilization
in thin film state. Thus, according to the XRD study, R-Ni-O films (R= Pr, Nd and
Sm) contained RNiO; phase only on perovskite-like substrates, while films of the
same cation stoichiometry on MgO and ZrO, (Y,0;) consisted of a rare-carth
oxide and NiO. Less stable GANiO; phase was obtained only on perfectly matched
LaAlO; substrate, while perovskite substrates with lager mismatch did not allow
GdNiO; phase formation. HoNiO; films (the least stable compound in the
examined series) did not form even on substrate with minimum lattice mismatch.
It was demonstrated also that increasing of the film thickness works similar to D
increasing: films thicker then some critical value contain perovskite phase close to
film/substrate interface, while the upper layer consists of the mixture of NiO and
R,0;.  Four- probe resistivity measurements show that the MIT temperature of
RNiO; in the thin film state is lower than that of the same phases in bulk ceramics.
The phenomenon is caused by the mechanical strains in the film. The strains form
on the film/substrate interface owing to the difference in lattice constants and
thermal expansion coefficients between the film and the substrate. Besides, it was
shown that transport properties of RNiO; strongly depend on the oxygen
stoichiometry of the films. The oxygen content in the films was characterized by
XPS.
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KoMno3uuunoHHble MaTepuarnbl Ha OCHOBe aMOpP(HbIX
okcudoccaros n hocchopomonudéagata aMmmoHus

Koteunkmii A. I'., anpumk A.B., Mansuesa T.B., benskos B. H.

Hucmumym obweil u neopeanuueckoui xumuu um. B.A. Bepnaockoeo HAH Yxpaunol,
Kues, YVxkpauna

W3ydeH psig KOMIIO3UIIMOHHBIX HOHOOOMEHHBIX MaTepualioB, KOTOpbIe 00IalatoT
cBOHcTBaMH 3((PEKTUBHOTO IEpeHOCa KAaTHOHOB B YCIOBHUSX HEMPEPHIBHON
JJIEKTPOMEMOpaHHOU TIepepabOTKH pa30aBICHHBIX PACTBOPOB.  PEIUIOKEH METO
MOyYCHHSI MaTEPHAJIOB C HU3KUM 3JIEKTPUYECKUM CONPOTHBICHUEM. B kauecTBe
KOMITOHCHTOB KOMIIO3UIIMOHHBIX MAaTepHaJOB ObUIM BBIOpAaHBI HEOPraHHMYECKHE
THIPaTHPOBAHHBIE KAaTHOHOOOMEHHHKH, HPOSBISIONINE CEJICKTUBHBIE CBOWCTBA
IO OTHOIICHHWIO K HMOHaM mne3uss u d — MmerawioB: amMopdHbI okcudocdar
mupkonust Zr(HPO4),*nH,O0 (O®Ll) m xpucrammmyeckuii ¢pochopomonmdaar
ammonust  (NHy);PMo0;,04 (®PMA). Matepuanbl MOMyYCHBI Kak B BHJE
cepryeckux TpaHyJ, TaK W B BHJAC HEOPraHMYECKMX MEMOpaH.  JIOTHOCTB
MOBEPXHOCTHOTO 3apsiia HOJydeHHbIX MarepuaioB cocraBimier 0,5-1,0 MIKB/T,
yaeNbHas IEKTPOIPOBOAHOCTH 10 3 MCM/CM, YHCIIa TIepeHoca 1o KaTHOHAM OJIM3KU
K COVHMIIE. OJTy4eHbI 3aBUCHMOCTH YAEIBHOH 3NIEKTPOIPOBOIHOCTH MaTEPHAIIOB OT
CTeTIeHH HaTOHEH s M3BIEKAEMBIMH KaTHOHaMHU — omHozapsasmve (Na', K, Cs') n
meyxsapsgasivi  (Cu®’, Ni*). B ycnoBHSX 3IEKTPOMEMOPAHHOTO IEpeHoca
KaTHOHOB B (ha3e HOHOOOMEHHBIX MAaTEpPHAIOB IOMYYEHBl 3aBHCUMOCTH
KOJIMYECTBA TIEPEHOCHMOTO BEIIECTBA OT HAIIPSIKEHUSI M KOHLIEHTPALMH KaTHOHOB
B (ha3e mMatepuana. Ha ocHOBaHMM NONyYEHHBIX NAHHBIX PACCUUTAHBI OCHOBHBIC
XapaKTEPUCTHKU IpOIlecca: MOABIXKHOCTH OJHO3APSAIAHBIX W JBYX3apsIHBIX
KaTHOHOB B (paze nmoHooOMeHHUKa, 3(dexTuBHBIE KOdduImenTs anpdy3nn u
BBIXO/IBI 110 TOKY. pPOaHAJIM3UPOBAHBI 3aBUCUMOCTH M3Y4aeMbIX IIapaMeTpPOB OT
COOTHOIICHHS KOMIIOHEHTOB KOMIIO3UIIMOHHBIX MaTepHajIoB — aMop(HOro
okcudocdara IUPKOHUS U KpUCTAIUTHUECKOTO hochopoMoandraTa aMMOHUSL.

Polyoxometalates as precursors for gaint metal-oxide based clusters
formation on surface

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

Today with growing awareness in industry, academia and the general public of the
need for sustainable development, the international community is obliged to
change current working practice and to find greener alternatives. So, creation of
industrial catalysts for green chemistry processes is off special interest. Our recent
activity in this field is directed on design of novel catalytic active atomic
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ensembles on surface of different nature (silicas, charcoals, and carbon
nanomaterials). According to L. Lewis, giant clusters are of high efficienty in the
catalytic processes, especially in: oxidation, hydrogenation, and isomerization.
Preparation of giant metal-oxide clusters on surface was executed by such way:
first polyoxomethalates formed by classic self-assembly process were dissolved
and sprayed on chemically modified substrates, the resulted materials were dried
in vacuum. For controlled partial decomposition several techniques were applied:
reductive heating in an ultra-thin hydrogen stream, microwave or gamma
irradiation treatment. The special attention in current study was given to synthesis
of tungsten-phosphate mixed oxides so called bronzes. In the MPTBy frameworks
staircase-like layers formed by corner sharing WOg octahedra (ReOs-type) are
interlinked by PO, tetrahedra. The 2D semimetallic properties of MPTBy are
attributed to delocalized electrons in partially filled * conduction band formed by
the overlap of tungsten t,,-5d and oxygen n-2p orbitals. Series of sdelf-obtained
monophosphate  tungsten  bronzes with  hexagonal tunnels (MTBy)
M(WO3),m(PO,)4, (M=Li, Na, K, Ag, m is integer) have been synthesised on
surface. The preferable orientation detected by X-ray diffraction full profile
analysis is MTBy direction normal to the substrate surface. Thus high-conductive
perovskite-like layers are perpendicular to substrate surface. For measured *'P
NMR spectra only one type of a signal is observed, which is characteristic for
isolated ortho-phosphate groups. The signal displacement in area of low fields
testifies the assumption about phosphorus atom participation in electronic density
exchange with {W,,Ogmis} layers at charge super-exchange interaction. On the
base of surface study by XPS and spectra simulation, valent state of tungsten
atoms was suggested.

KoHuenuusa doopMmupoBaHMA CTPYKTYpPbI U CBOUCTB
ANEeKTPONpPoBOAALUNX NOJIMMEPHHbIX KOMMNO3ULMOHHbIX CUCTEM

Cewmrxo JI.C., Uyiiko A.A.

Hucmumym xumuu nogepxnocmu HayuoHarbHou Akademuu Hayk Yxpaunol,
ya.  enepana Haymosa, 17, 03164, Kues, Ykpauna

JanHass paboTa TOCBSIIEHA Pa3BUTHIO COBPEMCHHBIX MPEICTABICHUA O
(hOpMHUpOBAaHMM  MAaKpOCTPYKTYpsl M CBOMCTB  AHMCIEPCHOHAIIOTHEHHBIX
KOMITO3UITMOHHBIX MaTtepuasioB (KM) B cucteMe moimMep — 3JIEKTPOTPOBO IS
KOMIIOHEHT. /{71 IIeTICHalpaBJICHHOTO YIPAaBICHHSA MAaKPOCTPYKTYpOH W
cBoiicTBaMu moymMepHBIX KM B ImUpOKOM auana3oHe WX (QYHKIIMOHAIHHBIX
XapaKTepUCTHK HAMH IIPEIOKeHa COBPEMEHHas KOHIEMIS. OJTa KOHIICTIIIHS
OCHOBBIBACTCA Ha KJIIACTEPHOM TIOAXOJIC M UCTIONB30BAHUH SBJICHUN TMEPKOIISAIIH K
(hOpMUPOBAHUIO TMOTUMEPHBIX KOMITO3UIMOHHBIX cucteM ( KC); mpuHImmax
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MOI0O0OHST M CaMOTIOZO0HS KJIaCTEPOB, MPEACTABIEHUAX 00 00pa30BaHUU CTPYKTYP
¢paxramoB  KC. Konmenmusi mo3BONSET YCTAaHOBUTH B3aMMOCBS3b MEXKIY
nokazateiasiMu cBoicTB KM mpu omnpeneneHHOM CoAepaHWW HAMOJHUTENS U
MaKpOCTPYKTYPHBIMHA  XapaKTePUCTUKAMHU KC. CnopaBemmuBocTh  3TOM
KOHIIETIIIMN TMOATBepkaeHa Ha MHokectBe KC. OpHako oHa Haumbomee
BOCTpeOOBaHA ISl perylrupoBaHus xapakTrepucTuk KM B cuctemax momumep -
JNIEKTPOMPOBOAINNAN  KOMIIOHCHT, KOTJa IIOKa3aTelid CBOWCTB  HCXOMHBIX
KOMITOHEHTOB 3HAYMTEJIFHO OTAMYaloTcs. s co3maHus 3JIeKTpONpPOBOISIINX
CHCTEM B KayecTBE MOJIMMEPOB HCIIONB30BAIHM IOJIMITHIICH, IOJUIPOIUICH,
MONMWAaMU, TONUBHHWIXJIOPHI ¥  JpyrHe CBs3ymlmue. B kadecTBe
ANEKTPOMPOBOAIIETO KOMIOHEHTAa TMPHUMEHSIH CaXy, pa3IdIHble (POPMBI
rpaduTa, YrIEpOAHOEC BOJIOKHO, HAHOKpUCTAJUTMYCCKHU HUKenb. CoaepikaHue
3IEKTPONPOBOIAIIEro KoMmoHeHTa n3MeHsu ot 0 go 100 maccoBsix % (ot 0 mo 1
obveMHOW moym, 0). pU MOAETUPOBAHUM MAKPOCTPYKTYpsl KM mpuHATO
JOMyIIeHne, 9T0 (OPMHUPOBAHUE MAKPOCTPYKTYpsl KM MOXXHO paccMaTpuBaTh
KaK KOOTIePaTUBHBIN Mporiecc 00pa30BaHMs KIACTEPOB IIOIMMEPa U HATIOJIHUTEIS.
BaxnpiM  kputepwem oOpa3oBaHuWs (WM WCYE3HOBEHHS) HEMPEPHIBHOTO
OECKOHEYHOr0 KJIacTepa MOJMMEpa WM HAIOJHHUTENS B CHCTEME IOJIUMEp —
HAIIOJIHUTEIb SBJISIOTCA TOPOTH Mepkoysinud. C MCMOJIb30BaHUEM KIIACTEPHOTO
MOJIX0J1a ¥ MPOIECCOB TEPKOIISAIUK Ha TPEXMEPHBIX PEIICTKaX HAaMU MPEITI0KCHBI
HanOoJice THUIMYHBIC BApPUAHTHI IOCTPOCHUS AMcIepcHOHanoiHeHHBIX KC B
TPEXMEpHOM HpocTpaHcTBe ¢ oaHUM (0.) M AByMs moporaMu nepkossinuu (0. u
0.). Ha mnpumepe cuctem mnomumep — TepmopacmmpenHsiii rpapur (TPI)
PaccMOTPEeHBI KOPPEJSIIMOHHBIE (DYHKIIMM 3aBHCHMOCTH MEXAY IOKa3aTeIsIMU
ceoiicte KM u wmakpocTpykTypHbIMU Xxapaktepuctukamu  KC. Tak, mis
MaTeMaTHYECKOTO OMHMCAHUS 3aBUCHMOCTEH AMAIEKTPHUSCKONH IPOHHUIIAEMOCTH
&'xm(0), yIeapHOro 00bEeMHOTO 3JIEKTPUIECKOTO COMPOTHBIECHUS Piyv(0), Momyst
yrnpyrocti Exuv(0), nmHamuueckoro moxmynst caBura G'gy(0), oTHOcHTEnTbHOTO
ynnuHeHus 1npu  paspeiBe  €pxm(0) KM B COOTBETCTBYIONIMX HMHTEpBajax
koHueHtpauuit TPI' B uccrnenoBanHbix cuctemax mnonumep-TPIT crnpaBeasuBbl
CTETICHHBIC BRIPAYKCHUS TCOPHUHU TIEPKOJISAIIH THIIA:

E'xm(0) ~ (6.-6)™, 0<6<6,, ()
prm(6) ~ p1(6.-6), 0<6<8,, 2)
piwi(0) ~ pa(0 - 0", B<0<0°, A3)
pKM(e) ~ Pz(e - ec)_t 5 e‘<:<e<1 5 (4)
Exm(0) ~ (6.-0)", (3)

i Exu(0) = B, (8, -0)F, (6)
IAT(0)] ~ (6.-6)%, 7

rae £'xm — ACHCTBUTEIbHAS YacTh TUAJIEKTPUIECKON mpoHumaeMocT KM;
PxMs P1, P2 - YACTBHOE 00BEMHOE dJIEKTpHUecKoe conpotuBieHne KM, noiamMepa
U DIIEKTPONPOBOJSALIETO KOMIIOHEHTa COOTBeTCTBeHHO; Eyxy u E; mMomymnb
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ynpyroctd KM u momumepa; |AT(0)| - abcomroTHash BelMYMHA TTOHWKEHHS
TemriepaTypsl B obpasnax KM mpu onpeneneHHONW KOHLIEHTPAIMHM HATIOJHUTEIS
npu  aguabdaTHYecKoM pacTsbkeHuH; 6 u O, - NpoW3BONIBHO BBHIOpaHHas W
KpUTHUYECKas KOHLEHTpamus ; o, [, V, , t - KPUTHYECKHE HWHICKCHI, a -
koapdurmenT Omu3kmii k 1 (a = 0,94). YcTaHoBIEHO, 9TO TIOKa3aTeNn CTETICHH (O,
B, Vv, t) TONyYCHHBIX CTENCHHBIX BBIPAKCHUH SIBIAIOTCS KPUTHUCCKUMHU
MHJEKCaMH TEOPHM TEPKOJSIIMA W TeopHd (ha30BBIX MEpexoJoB. Mexmy
MOJYYCHHBIMH KPUTHYECKHMH MHIEKCAaMH CYIIECTBYET B3aUMOCBS3b. OKa3aHo,
YTO BEJIMYMHA KPUTHYECKUX MHJAEKCOB (o, B, v, t) ompenesnseT 3aKOHOMEPHOCTH
(opmupoBaHus omnpenereHHOro Tuma QpaxraibHeiX cTpykrtyp KC. Brnepsbie
HaMHU OIpeJeNcHbl (pakTadbHbIE Pa3MEPHOCTH TEPKOJAIMOHHBIX KIaCTEPOB
HoNMMepa M 3JIEKTPOIPOBOISIIET0 KOMIIOHEHTa B CHCTEMax C ABYMsI IOpOTaMu
nepkoysanuu  (momumep — TPI, monmmMep — HaHOKPUCTAIUTMYECKHHA HUKEID,
nomumep — AgJ). PaccunTtannbie (M3 SKCIEPUMEHTANBHBIX NAHHBIX) 3HAYCHUSA
¢bpakraneHelx  pasmepHocTed  (Dg) mepkonAnmoHHBIX  KhactepoB  TPI,
HaHOKpHcTaumdeckoro Ni u Agl] BOJNM3M Topora MEpPKOJSAIMN HaXOIATCS B
npezenax 2,5 I BCEX HUCCIEIOBAaHHBIX CUCTEM M MX BEJIMYMHA MPAKTUYECKH HE
3aBUCHT OT XHMHYECKOH MpPUPOIBI  3JIEKTPOIPOBOJSMIETO  KOMIOHEHTA.
PazpaboTaHHas HaMM KOHLENIHMS WCIONB30BaHA IPH CO3JAaHUHM  CEPHU
AQHTUCTATHYECKUX, OJIEKTPONPOBOMIMX M MarHUTHBIX KM, a Takke s
NPOTHO3UPOBAaHMA MX CBOWCTB B I[IMPOKOM Juana3oHe (yHKIHOHAIBHBIX
XapaKTepUCTHUK.

OudocdaTn marHito — LMHKY SIK OCHOBa
HOBMX HeOpraHiyHUX maTtepianis

AmnTpanmesa H.M., Kitorsaat A.A.
Hayionanvuuii acpapuuii ynieepcumem, Ku 6, Yxpa na

Pobora BHKOHaHAa 3 METOIO PO3IIMPEHHS aCOPTHMEHTY (POCHOPOBMICHHUX COJIEH,
SIKi BUKOPUCTOBYIOTH SIK OCHOBY Pi3HOMAaHITHHX KOMITO3HUIIHHUAX MaTepialiB i3
3aIaHAM KOMIIJIEKCOM TOMi(YHKITIOHATHHIUX BIACTHBOCTEH. 3a pe3ylibTaTaMu
aHai3y, BUKOHAHOTO 3 BUKOPUCTAHHSM CYYaCHHUX TIOJOXKEHBb Teopi i3oMopdHUX
3aMillleHb, BCTAHOBJICHO IPHHIMIIOBY MOJIJIMBICTh YTBOPEHHS TiJpaTOBaHUX
TBEpANX po3uuHiB nudocdaTiB IBOBAIEHTHUX METANIB, 30KpeMa, MarHiro i
IIMHKY, K Ha OCHOBI CTpYKTypH audocdary marHito, Tak i nudocdarty 1MUHKY.
JocnipkeHo yMOBHM YTBOPEHHS 130AMMOP(HUX IHIUBITyadbHUX TiJpaTOBaHUX
mudocdari-matpus Mg,P,0; ‘8H,0 i Zn,P,075 H,O i TBepaux po3uymHIiB Ha
ocHOBi. BuzHaueHo HalWOIIbII 3HAYHI TApaMETPH CHHTE3Y TipaTOBAaHUX TBEPIUX
po3uuHiB audocdariB MarHito i TMHKY KOHKPETHOTO CKJIaay i BCTAHOBJICHO, IO
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ONTUMAJIFHIMH MTapaMeTpaMy Iporecy X yTBopeHHs B cucteMi MgSOy - ZnSO, -
Na4P207 - HzO €:

* CIIBBITHOIICHHS y CKJIaJli BUXiHUX PO3YUHIB 12 = P2074'/ZM62+: 0,05<n<0,5;

e cmiBBigHOMEHHS — — K =Mg/Zn=0,11+19,00;

* xoHIeHTparis pozuuniB — C = 0,05 - 0,5 moins/m;

* TPUBATICTH KOHTAKTy TBEpAO (a3u 3 MATOYHHM PO3YMHOM — 3a JOCATHCHHSIM

P1BHOBAru;

* TeMIiepaTypHHii iHTepBan B3aemoni — 20-25°C.
Bnepmie cuHTe30BaHO JBa PAOM TiApaTOBAaHUX TBEPAWX PO3UHMHIB qudocdariB
MArHilo i UHKY i3 3araneHUME Qopmymamu Mg, .Zn,P,0,8H,0 (0< x < 0,11) i
Zn, Mg,P,07 5H,O (0< y < 0, 61) i NnpuHIMIOBO BiAMIHHUMH KPHCTaliYHUMU
CTpYKTypaMu. BCTaHOBIEHO OCOONMBOCTI X YTBOpPEHHS, XiIMI4HA TPHUPOJA,
0071acTi TOMOTEHHOCTI.  OKa3aHo, II0 BOHH SIBISIOTH COO0I0 OOMEXEHI TBepi
PO3YMHHU 1 YTBOPIOIOTHCS B PE3YNbTATI i30MOP(HOTO B3aEMO3AMIIIIEHHS aTOMIB Y
CTpyKTypi mudocdara-matpuii. OOmacT TOMOTEHHOCTI TBEPIOTO PO3YMHY Ha
OCHOBi CTPYKTypu audocoary muHKY - Zn, Mg,P,0; 5H,O0 (0< y < 0, 61)
MIUPIIE HiXK YIS TBEPAOTO PO3UNHY, OAHOTHUITHOTO 32 CTPYKTYPOIO 13 udocdarom
MmarHito Mg, Zn,P,0,8H,0 (0< x < 0,11), mo 3HAXOAWTHCA Yy TOBHIH
BiJIMTOBIAHOCTI /IO OCHOBHUX IIOJIO)KCHb TEOpi 130MOpPQHUX 3aMimeHb. JIist
BIIEpIIIC CHHTE30BAaHUX TBEPANX pO3unHiB Mg, ,Zn,P,0,8H,0 (0<x <0,11) 1 Zn,.
yMgP,0; 5H,O0 (0< y < 0, 61) oxepkani peHTreHomeTpuuHi Ta Y
CHEKTPOCKOMIYHI XapaKTEPUCTUKH.

3aKOHOMEpPHOCTU KoarynsumMmn KonnonaHbIxX Aucnepcumn KpemHesema
B NPUCYTCTBUMN KaTUOHHBIX NMAB n 6enkoB

Muxaitnosa U.B., I'epamenko N.N.
Hnemumym xumuu nosepxnocmu HAH Yrkpaunwl, e. Kues, Ykpauna

M3ydena B3aMMOCBS3b MEXIY CKOPOCTBIO KOATyJSIMH W aICOPOLMOHHBIMU
CBOWMCTBAMH KOJUIOWIHBIX AWCIEPCHI KpeMHE3eMa B IPUCYTCTBHH HEKOTOPBIX
(hM3MOTIOTMYECKU aKTHBHBIX BemlecTB - kKaTuoHHBIX AB (K AB) u OenkoB - B
untepane pH 2,0 - 6,5. okazaHo, uro B ciydae K AB - nekamerokcuHa,
9TOHMS M uetuiaTpuMermwiammonus Opomuna (CTAB) - cycnensus yrpaumBaer
CTaOMJIBHOCTH KaK B pe3ysibTaTe HEWTpaIN3alii OBEPXHOCTHOTO 3apsijia YacTHII,
TaKk M BclieAcTBHE Quokynupyromero neiicteus K AB. pu sToM MexaHM3M
¢moxymsinum 3aBucut ot npupoisl K AB m (QU3MKO-XMMUYECKHX ITapaMeTpoB
cpeaslt - woHHoM cumibl W pH. Jns Bcex wusyueHHeix K AB BbIsIBIICHBI
KOHIICHTPAIIMOHHBIE JHMANa30Hbl, B KOTOPHIX HAOIIONAeTCsl BBICOKAs CKOPOCTH
koaryssmuu. Jlns  Ouc-getBepTHuHBIX K AB, 3TOHHMS © JeKaMeTOKCHHA,
MaKCUMyM CKOPOCTH KOAryJsIMH OOHAPYXHBACTCS INPH KOHIICHTPALIUIX Ha
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MOPSAIOK MEHBINX, 4eM it MoHoueTBepTiHuHOTOo CTAB, M ¢ moBsimenuem pH
JUI  TOCTIDKEHHS ITOTO MakCHMyMa TpeOyroTcs Bce OOJNbIIHe KOJIHYECTBA
KOaryiasHTa, 4TO TIIOATBEPKAAET NPEUMYIISCTBEHHO JIEKTPOCTATHYECKYIO
NPUPOAY B3aUMOACWCTBUS JIEKAMETOKCMHA W JTOHHA C TIOBEPXHOCTBHIO
kpemuesema. Jns CTAB xapaktepHo Taxke THIApPO()OOHOE B3aMMOAEHCTBUE C
MTOBEPXHOCTHIO KpeMHe3eMa, KOTopoe 00yciioBieHo aacopomueii atoro K AB Ha
HE3apsHKCHHBIX YYacTKaX IMOBEPXHOCTH. Takas JICHTMIOPOBCKAas aacopOuus Ha
JIBYX THIIAX MOBEPXHOCTHBIX IIEHTPOB (3apsHKCHHBIX M HEUTPaJbHBIX) OTBEYACT
MOHOCJIOWHOH MO afcopOLUKN W TONTBEPKAACTCS BBICOKOW CKOPOCTBIO
koarynsaiuu cycnensuu B npucyrctsun CTAB npu pH 2, xorma moBepxHOCTb
KpemHe3eMa HesapsbkeHa. Kpome toro, mist CTAB npu KOHIICHTpaUsaX OTU3KUX
K KPUTHYECKOW KOHIICHTPAIUU MUIICIUIO00PA30BAHUS BO3MOXKHO arperupoBaHUe
a7COpOMPOBAHHBIX MOJIEKYJ, YTO COIPOBOXKIACTCS PE3KHMM POCTOM BEIWYHHBI
agcopbmmu. TakuM o00Opa3oM, MEXaHH3M KOAryJsIUH KOJUIOMIHBIX JHUCTICPCHH
KpeMHe3eMa OTPEACISIeTCS] IPEUMYIIIECTBEHHO 3JICKTPOCTATHUECKIMHU (B CITydae
JIEKaMETOKCHHa, J3TOoHHA) JmbO0 ruapododHeiMu (B ciiyuae CTAB) cumamm.
PesynbraTel nccnenoBaHU KOArysaIiH KOJUIOMIHBIX IHCIIEPCHI KpeMHe3eMa B
MPUCYTCTBUU OCJIKOB - SUYHOTO M OBIYHETO CHIBOPOTOYHOTO abOYMHUHOB,
TeMOTJIOOMHA YEIOBEKA U JKEJIATHHA - MMOKA3aJId, YTO MPH MaJIbIX KOHIICHTPAIHIX
Oenrka B pacTBOpe MOMHMO aJICcOpOIMM  KOH(GOPMAIMOHHBIC HW3MEHEHHUS
aJICOPOMPOBAHHBIX MOJICKYJ, TO-BUIUMOMY, BHOCSAT CBOW BKJIAJ B BCIUYHHY
CKOPOCTH Koaryisinuu. Bomusu uzosnexrpudeckoi Touku (UIT) Genka ckopocTh
KOAT'YJSILUH CYCIICH3UH OIpeAeisieTcs IMIaBHBIM 00pa3oM BEIMYMHON aacopOLuH.

pu ynanennn pH ot UDT crenenp pa3BepHYTOCTH Oelika BHOCHUT CBOW BKIIAJ B
BEJIMYMHY CKOPOCTH KOAryJsmuu. Tak, [UId BCeX M3YYEHHBIX OCNKOB IPH MaJIBbIX
3anoaHeHusX moBepxHocTH U pH<UDT ckopocTh KOAryssIuu BBIINIE, Y€M IPH
6onee Boicoknx pH. pu pH>UIT u manbix 3amoiHeHHSIX KOHPOPMAaIMOHHBIE
W3MEHEHHSI TPOUCXONAT B MEHBIIEH CTEeTeHH BBUAY Oojee ciaboro
3JIEKTPOCTATUIECKOTO B3aWMOJICHCTBUS OETKOB C OTPHULATENBHO 3apsuKEHHON
MIOBEPXHOCTHIO KpEMHE3eMa, MOATOMY BKJIaJl KOH()OPMAaLMOHHBIX M3MEHEHHH B
BEJIMYMHY CKOPOCTH KOAryJISIMHM HECKOJIBKO MEHbBIIE.  PEeIIojiaraeTcsi, 4To
CPaBHUTEIBHO OOJNbIIas afcopOIms OBIYBEr0 CHIBOPOTOYHOTO anbOyMuHA MPHU
BbICOKMX pH 00ycnoBieHa IIaBHBEIM 00pa3oM SHTPOMUIHBEIM (aKTOPOM 3a CUET
M3MEHEHHs1 KoH(opManuu ancopOMpOBaHHBIX MOJIEKYJ, YTO, B CBOIO OYEpEnb,
obecrieunBaer poct CKOPOCTH KOaryJsiium. pPEeUMYIIECTBEHHO
JJEKTPOCTaTHYECKas TPHPOJA B3aMMOJACHCTBHA SMY-HOTO anbOyMHHa C
KPEeMHE3eMOM IIOATBEP)KAACTCS MAaHHBIMH 10 KOAryJSiMUH B MPUCYTCTBUH
anekrpoiura (0,9% NaCl): mns Bcex pH, xpome pH 2, kpuBBIe CKOpOCTH
KOAryJISIIUH U U30TEPMBI aICOPOINHT MPaKTHUECKH COBMaaaroT. J{is remorioOnHa
B OTJIMYHE OT OBIYBETO CHIBOPOTOYHOTO anbOyMWHa BKJIAd KOH(POPMAIHOHHBIX
M3MEHEHWH B BEIMYMHY CKOPOCTH KOAryJIAIMU BBIPAKEH B MEHBIICH CTEIICHU.
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DTO MOXET OBITh CIEJACTBHEM O0o0Jie€ BBICOKOW YIOPSITOYCHHOCTH HATHBHOTO
remMoriobnHa. MexaHu3M aJCOpOLMOHHOTO W KOArylUpYIOMIEro JeHCTBHS
JKeJaTUHA OIpe/IeIsIeTCsl B OCHOBHOM OOpa30BaHUEM BOJOPOJHBIX CBs3ei ¢
CHJIAHONBHBIMU TPYIIaMH KpPEMHe3eMa M He 3aBUCHT OT KOH(OpMalnOHHOH
M3MECHYMBOCTH Oe€NKa, MOCKOJbKY B MOJIGKYJaxX >JKellaTHHa HET CBSI3CH,
obecreynBarOMX WX KOH(POPMAIIMOHHYIO JKECTKOCTh. TakuM  oOpaszoMm,
CTaOMIILHOCTh CYCIICH3HMI KpPEeMHE3eMa B MPUCYTCTBHH OCIKOB B 3HAYUTEIBHOM
Mepe 3aBHCUT OT CTPYKTYPBI aJCOPOIMOHHOTO CIIOsI, KOTOpasi ONpeAessieTcss Kak
HCXOJTHOU CTETCHBIO YIOPSIOYCHHOCTA HATHBHOTO OEJNKa, TaK M CIIOCOOHOCTBIO
€ro MOJICKYJ K KOH(pOPMAIMOHHBIM H3MECHECHUSIM B PE3YJIbTATE aJCOPOIIHH.

CuHTe3 i hisuko-xiMiuHi BnacTtMBocCTi noniamiHoaueTogeHOHy

Crpartan H.B. 1, KoBansuyk €. . 1, Braxeitocbkuii €.

i . o . . . . . .
Jlveiscokutl nayionanvuuil yHigepcumem imeni leana @panka, m. Jlveis, Yxpa na
2 o« .
OaHCbKULL YHigepcumem, M. OAHCbK, — OJbUd

ONAHIUIIHM € HETPAAMIIHHUMH TOJTIMEPHHMH MaTepialaMd 3aBISKA CBO M
VHIKQJIbHUM EJICKTPUYHUM, MEXaHIYHUM Ta XIMIYHAM BJIACTHBOCTSIM. 3MaTHICTh
NOJIMEPHUX aHUIHIB MEPEeXOAUTH B EJIEKTPONPOBIAHUI CTaH JONMYBaHHSIM
KHCIIOTaMHA a00 eJIEKTPOXiMIiYHO 3MIHIOBATH CBi KOJIp B 3aJEKHOCTI Bif
BEJIMYHMHU €JICKTPOJHOTO TIOTEHIliana, MPOSIBISATH BUCOKY BHOIPKOBY YYTJIHMBICTH
JI0 TapiB XJOPOBOJHIO, ali)aTHIHHUX CIHPTIB, amiaky, OKCHIIB HITPOTeHY,
areToHy, OEH3eHy TOINO POOUTH X MPUIATHUMHM JUIS BUTOTOBJICHHS XIMIYHHX i
OiomoriyHMX ceHcopiB. Taki TMOMIMEpHI CIONYKH MOXYTh HAKOTMHIyBaTH
CIICKTPUYHHUIA 3apsAJ BHCOKO I[HUTOMO TyCTHHH, 3MIHIOBATH BCIUYHHY
CJIEKTPUYHO TPOBIAHOCTI MiJ BIUIMBOM YJIbTPa(ioJE€TOBOTO BUIIPOMIHIOBAHHS,
MiTAI0ThCS  €NEKTPONIOMIHECHEHIl , 10 I 3HAMIuI0O 3acTocyBaHHS B
AKyMYJIIOIOUUX MPUCTPOSIX, MOJEOBUX TPAH3UCTOPAX, KOHJCHCATOPAX, TUCILICSX.

MeTonoM [HKIIYHO  BOJIETAMIIEPOMETPI  JOCIHIKYBAIHCS — PEIOKC-
IpoLecH IUIBKH Noi-napa-aMminoanerodeHony (momi-n-AA®), ocamkeHo Ha
MOBEPXHI CKJIOBYTJIENIEBOTO enekTpoay 3 0.2 M  COJSHOKHCIOTO PO3YHHY
MOHOMEpa, CKaHyBaHHSAM TIOTeHIiary B Mexkax -0.05—+0.90 B. [uxmivni
BONIBTAMIIEPOTPAMH  TOKa3ylOTh, IO  OKHCHEHHS  NOJIKOHICHCATy €
omHocTaminauM (E = +0.516 B BiTHOCHO HacHYEHOTO XJOPCPIOHOTO eNeKTpoaa)
Ta KBa3io00poTHUM (AE,,~ 92 MB).  pumyckaeTbcs, IO OKHCHO-BiJHOBHI
mporecy Nomi-m-AA® poTiKalTh 3TiTHO CXEMH:
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Puc.1 IudpayepBonuii cnexrp mom- Puc.2 [Y-cmekTp NHOTIMHAHHS TNPOAYKTIB
napa-aMiHOaleTOPEHOHY, 3HATHH y TEpMOAECTPYKII TnoJi-napa-
KBr aMiHoaneToheHOHY pu 180°C

(V=0.10°Clc)

B IU-cmiektpi (puc. 1) IposBISIOTHECSA CMYTH TOTJIMHAHHSA BAaJICHTHUX KOJHMBaHb
rpyn N-O i C-O mpu 1319.1cm™ i 1101.0 cm™'. Yirki cMyr# mnoriuHaHHs
3482.4 cm™! 13349.7 em’! BinmosinaoTs yactoTHUM KonuBaHHSM —HN- i —HN'—,
0 BKa3y€ Ha HASBHICTh y TOJIMEPHOMY JIAHIIO31 OKWMCHEHHWX I HEOKHMCHEHUX
HITpEeHieBHX Tpyl. HasBHICTh y CTPYKTYpi MOJIMEPHOTO MPOIAYKTY OKHCHEHUX i
BiJTHOBJICHUX (dbparMeHTiB M ATBEPIKYETHCS XapaKTepHUMHU MKaMHu
xizo aHo (1494.8 cM™') Ta 6Gemso mHo (1671.4 cm™) dopm. JIo Ven MOXKHA
BifHecTH cMyrd mormmHamHs mpu 1549.8 em™ i 14713 cm”. TakuM dmHOM,
OTpHUMaHi EKCHEPHMEHTAIBHI Pe3yNbTaTH Y3TOKYIOTHCS 3 TINOTE30l0 aHAJIOTi
IIIAXIB XIMIYHO Ta EIEeKTPOXIMIYHO OKHCHIOBAJIBHO IOJIIKOHAEHCAIl BXIiJHOTO
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MoHOMepa. Ha ocHoBi momi-n-AA® OyB BHUTOTOBJICHHH EIEKTPOTPOBITHII
KOMITO3UT 1  ampoOoBaHWA  SK  KaTOOHHM  MaTepian y  JITIEBOMY
enementi (C,,= 21.6 A-rog/kr, W,,,= 18.6 Br-ron/kr). Takoxx mocmimKyBaIucs
MIPOIIECH TEPMOAECTPYKII ToJiMepa 3a JAaHUMH TEPMOTPABIMETPUIHOTO aHATi3y
Ta aHATI3yBAINCSA TMPOIYKTH HOro TepMiduHO aerpanmami. SIKk BUAHO 3 puC. 2,
OCHOBHHMMH TMPOIYKTAMH TEPMIUYHO JAeCTPYKIi TNomi-n-AA®D € aHiniH, amiak,
eranon. OTOX, 3 Pe3yJibTaTiB CKCICPUMEHTAIBLHOTO BHBYCHHS CTPYKTYPH Ta
NpOLECIB  JIECTPYKI  IIojliMepa MOXXHa JiHTH BHCHOBKY, IO TpHUHHSTA
ATPOKCHUMAITiSl JIAHKH SIK 0230BO CTPYKTYPHO OJMHHUIII € JOCHTH PEATBHOI.

Synthesis of nanocrystalline ZrO,-X mol.% Y,0; Powder

Kobylinska O.V., Labunets T.F., Karpetz M.V., Ragulya A.V.

LN. Frantzevich Institute for Problems in Materials Science, Ukrainian National
Academy of Sciences, Kiev, Ukraine olgak@materials.kiev.ua

ZrO, —based powders are usually undergone calcination at high temperatures ~
600-1000 °C. However, this results in hard agglomeration and particle growth.
From DTA data it was found, that the crystallization of the amorphous precipitate
has occurred at temperatures higher, that 400 °C . This fact allows decrease the
annealing temperature compared to conventional 600 °C and, therefore, more
flexible size and strength control of agglomerates. The volume ratio of tetragonal (t)
to monoclinic (m) phases in the partially stabilized zirconia drastically depends on
particle size and concentration of dopant. The present study is about particle size
control during low-temperature crystallization of amorphous zirconia doped by
yttria. Nanosized powders of yttria stabilized zirconia have been obtained by co-
precipitation and following calcination. The range of dopant concentration was
selected as (1,2 and 3) mol.% Y,0s. The zirconyl chloride octahydrate and yttrium
oxide were selected precursors for this method. Both compounds were dissolved
in HCI. The detailed procedure can be described with the flow chart presented in
Fig 1. The precursor solution was added dropwise to an excess of a 25% ammonia
solution (dissolved in ethanol) at pH=9. This method is called the “chloride

method. The obtained gel was then thoroughly washed with water/ammonia
mixture with a gradually decreasing amount of ammonia to remove Cl ions.
Subsequently, free water was removed by washing with ethylalcohol. The
replacement of water by ethanol significantly lowers the capillary forces acting on
the gel during drying. Furthermore, ethoxygroups attach to the surface of the
hydroxide—particles and prevent the formation of strong interparticle bonds during
caltination. The gel was dried in air for 15 h at 130 °C and calcined at 450 °C for
2-3 h. The crystallization of amorphous precipitate was studied by differential
thermal analysis (DTA), thermogravimetry (TG) (Derivatograph Q-100). True
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concentration of impurities in the calcined powder was carred out by luminescent
spectroscopy. BET and X-ray diffraction in Cu K, radiation with Ni filter were
used for powder characterization. DTA has revealed that the crystallization occurs
in the temperature range of 415-425 °C at heating rate of 10 °C/min.

The impurity content was as follows:

Fe,03 = 0.001 %, MgO = 0.0001 %,

Cu,05 % 0.001 %, Cr,05 = 0,0001 %,

SiO0, ~ 0.1% and B,O; traces.
A specific surface area of the as-crystallized powders was around ~ 100 m? /g.
Tetragonal zirconia doped with 3 mol.% Y,0; was found to remain stable in the
temperature range of 450 — 1200 °C. Zirconia doped by 1 and 2 mol.% Y,0;
contained 48 and 19 vol.% of m-ZrO,, respectively. The m-ZrO, volume increases
with annealing temperature and duration, due to particle size increase on heat
treatment of as-crystallized powders.

Fig. 1 Flow chart of the synthesis of yttria doped zirconia powders

Solution of metal
chlorides in HCI
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i
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i

Hydrolysis in excess ammonia
(dissolved in ethanol), pH=9

I

Gelatinous precipitate

f

Washing with
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Drying (130 °C)
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Calcination (450 °C)

i

Powder
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Optical Materials Based on Porous Nanostructures

Marlow F.
Max-Planck-Institut fur Kohlenforschung, Mulheim an der Ruhr, Germany

Nanostructures allow the desired construction of efficient optical materials. One
class of these is based on highly ordered porous solids of different length scale
characterized by micropores, mesopores or macropores. Micropores with a width
between 0.5 and 2 nm align and order adsorbed molecules. The molecular
alignment can be exploited for efficient optical switching as has been
demonstrated for composites of azobenzene and zeolites. Here, the refractive
index of the composite can reversibly be controlled by irradiation with UV or
visible light. The interplay of photochromic and orientation effects leads to
drastically enhanced refractive index changes. Another example of micropore-
based optical functionalities is realized in non-linear optical materials formed by
the incorporation of polar hyperpolarisable molecules into zeolite channel
structures. These materials can be used for frequency conversion. The high y®-
effects result from the spontaneous formation of a polar direction of the guest
molecules in zeolite channels which is a unique structure forming mechanism
occurring in these systems. Mesopores between 2 and 50 nm represent a versatile
tool to tune the environment of guest molecules and to incorporate them into
hierarchically structured systems. This is for example realized in new laser
materials which have been constructed on the basis of dye-doped mesoporous
fibers. Amplified spontaneous emission and lasing has been demonstrated for this
material. For efficient laser action in these composites, the interplay of molecular
environment of the laser dye and the structure of the materials in the micrometer
rage is essential. Moreover, these fibers are an example of a hirachically

constructed solid with an circular architecture representing an novel form of solid
state organization. Macropores between 50 nm an 2 um have themselves dramatic
influences on the propagation of light. If these pores are ordered strictly
periodically, the porous system is called photonic crystal and can be used to tune
the state of electromagnetic radiation. This can lead to the localization of light,
enhanced nonlinear optical processes and many other effects. The relationship
between the macroporous structure of the solid and the photonic properties is
however not understood in detail. We have demonstrated that minor changes of
the pore geometry can have a dramatic influence on the photonic band structure.
Furthermore, ways have been found to tune the marcopores. Highly ordered
macroporous titania exhibiting a novel skeleton structure has been fabricated by a
polysyrene opal template. This skeleton structure improves the properties of
photonic crystals qualitatively. An important challenge for future research is the
desired incorporation of defects or guest into these structures. All these optical
materials combine useful properties such as the high stability of an inorganic
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porous system, new structure forming mechanisms due to the confinement of
guests in pores, spontaneous formation and a modular composition. This could
lead to new optical materials which are required for a future photonic technology.

HoBi TepmoenekTpuyHi maTtepianu B cucrtemax TI-Ti(Z}-S

CaboB MLIO., epem €.10., 'anarosens 1.B., CeBprokos /I.B., omuk F0.B., benia B.B.
Yorceopoocvruii nayionanohuil ynisepcumem, m. Yoiceopoo, Yrpa na

OIIIyK TIEPCIICKTUBHUX MATEPialiB JAJIs 3aCTOCYBAHHS Y Pi3HUX MPUCTPOSIX HOBO
TEXHIKH YCKIQJHIOETHCS: TIO-TIEpIe, MOXKIIMBICTIO YTBOPEHHS BEJIHKO KiJTbKOCTI
CKIIQJIHUX CTIONYK; IMO-IPYTe, BIACYTHICTIO HAMIHHUX TEOPid, SKi JaBaind O 3MOTy
nepen0avynTH KUTBKICHI XapaKTepUCTUKH HEOOXiMHUX TapaMmeTpiB HOBHX (a3.
Pazom 3 TuM, HaKOMMYEHUH 3HAYHUN €KCTIEPUMEHTAIBHUA MaTepianl TeopeTHIHi
y3araJbHEHHs SIKOTO JaloTh 3MOTY B TEBHIH Mipi mepeandadyuT OKpemi
BJIACTUBOCTI HOBUX MarepianiB. Hampukian, OCHOBHOI —XapaKTEPHCTHUKOIO
MOTCHIIIHHOTO ~ Martepialy A TEPMOCICKTPUYHUX  MCPETBOPIOBAYIB €
TEepMOEJIEKTPUYHA JOOPOTHICTD, SIKa BU3HAYAETHCS BUPA3OM:

oa’
Zzi
4
e, o—koeginient repmo-EPC
G—eJIEKTPONPOBITHICTh
X—TETUIOTPOBIAHICTh.

OTxe MNpakTUYHY IIHHICTH TEPMOENEKTPUYHOTO MaTepially OKpiMm
koedimienty tepmo-EPC, sxuii nns 6aratbox HaIiBIPOBIJHWUKIB 3HAXOIUTHCS B
mexax 100-300 mxB/rpan. i ckiamae Taky >k A CHOJYK, IO BXKE 3HANIIIH
NpaKkTHYHE BUKOPHCTAHHS, BHU3HAYA€ BHCOKA EJIEKTPONPOBIAHICTE Ta HU3bKA
TETUIONPOBIIHICTh. 3araJIbHOBIIOMO, IO €JIEKTPOIPOBIMHICTG BHU3HAYAETHCS
KOHIICHTPAIIIE€I0 HOCI B 3apsily Ta X PYXJMBICTIO. PH OJHAKOBIA KOHIIGHTpAI
€JICKTPOHIB €JIEKTPOIPOBITHICTh TIOBHICTIO Oy/ie BU3HAYATHCS X PYXJIUBICTIO, KA
MOXE 3MCHIIYBaTUCS BHACHIZIOK B3a€MOJI 3 KPHCTAIIYHOIO TpaTKOIO.
Po3pisustore  HemonsApHe —(BHKJIMKAHE TEIUIOBUM — KOJNUBAHHAM  aTOMIB)
PO3CiIOBaHHS CIICKTPOHIB i BOHO > BH3Ha4Ya€ TCIUIONPOBIIHICTh Ta MOJIIPHE
po3citoBaHHsl (0OyMOBIICHE B3a€MOJIIE€I0 3 e(QEKTHBHUM 3apsaoM sep).
ExcrniepuMeHTanbHi JaHi CBiAYAaTh NMPO Te, IO 30UIBLIEHHS 10OHHO CKJIAZ0BO
XIMIYHOTO 3B’SI3Ky 3HW)KYE TEIUIONPOBIAHICTH Ta MiJBHILYE HETOJSIPHY
PYXJIHMBICTDh €NEKTPOHIB, ajie BeJe 0 3HWKECHHS MOJISIPHO PYXJIMBOCTI BHACIIIOK
3pocTaHHs e()EeKTHBHUX 3apsliB aTOMIB. PH IOMY BKJIaJ MOJSAPHO PYXIUBOCTI
y eNeKTPOIPOBIIHICTh Y JEKiIbKa pa3iB Oiblna 3a HEMOJApHY. TOMy 3 OJHOTO
00Ky HEOOXiHO IMiIBHITUTH HOHHICTH XiMIYHOTO 3B’s3Ky ¢asu, 60 me Beme 0
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3HIDKEHHS TETUTOTPOBITHOCTI, a 3 1HIIOTO — 3MEHIINTH, OCKUTLKH 1€ TIPU3BOIUTH
JI0 3pOCTaHHS IMOJISIPHO PYXJIUBOCTI i, THM CaMHM, €JIeKTpPONpoBigHOCTI. Takum
YHHOM NEPCIEKTHBHUMHU TEPMOCIIEKTPHYHUMH MaTepiajaMu MOXKYTh OyTH (asu 3
BHCOKOIO KOHIICHTpAIIIEI0 HOCI B 3apsay Ta ONTHMAIbHHUM CITiBBiTHOIICHHIM
CKIIQJIOBUX XiMiuHOTO 3B’sA3Ky. I[luM ymMoBam BimmoBimaroTh (azu, 110
yTBOPIOIOTHCS B cucteMax TI1-Ti(Zr)-S, ockinmbku Cynb(digu TUTAaHY Ta IUPKOHIIO
XapaKTepu3ylOThCsl BUCOKOIO (OJIM3BKOIO 1O METajiB) TPOBIAHICTIO, IO
00yMOBJIEHO 3HAYHOIO KOHIICHTpAIi€l0 Hoci B 3apsny. Kpim rtoro, sk mpasuiio,
U CronyK TepHapHMX cucTeM Me'-Me'V—S crocTepiraroThes HukUi 3HAUCHHS
TEILIONPOBIIHOCTI MO BiHOMEHHIO 10 GiHapHuX cynbdiniB 3a yuactio Me',
BHACJIIOK 3POCTAHHs iOHHOCTI 3a paXyHOK 3B’s3kiB Me'-S. BHacminok edexry
iHEPTHO ~S’—CNIEKTPOHHO TApU Talil0 s HBHOTO HAMGINBII XapaKTEepPHUM
CTyIIGHEM OKHCJICHHS y CHOJyKaXx € +1 1 3a CBO MM BJIACTUBOCTSMH BiH €
OJM3bKUM 110 Ty)XKHUX MeTanmiB. Tomy Tami(I) Oyme BHOCHTH TIEBHY YacTKy
10HHOCTI 3B’s13Ky y moTpiitHi $a3u cuctem TI-Ti(Zr)-S. BomHouac edexTuBHMI
3apsn sAAep aToMiB Talito, Ak eneMeHTy Il rpymu, MeHmHN 3a JTy>KHI METaJH.
TakuM dYuHOM BHOIp KOMIIOHEHTIB TOTPIHHUX (a3 I[IIKOM 3aJ0BiIHHSIE
BHIIICHABEICHUM MipKyBaHHSAM. O0’€KTaMH HAIIOTO JOCIIJKEHHS OYJIH KPUCTATH
cnonyk T14TiS4 1 T1yZrS,, 3 KOHrpyeHTHHM XapakTepoM IutaBiieHHs. Ha ocHOBI
nmiarpam crany cucrem TLS — Ti(Zr)S, po3poOneHO onTHManbHI yYMOBH
BUPOLIYBaHHS X MOHOKPHCTaJiB MeTOOM bpimkmena. SIKk BHXiJHI KOMIIOHEHTH
JUISL CHUHTE3y INUXTH BHKOPHCTOBYBAJIM IIONEPEIHBO CHHTE30BAHUH CyIb(ia
tanito(I), enemeHnTapHi THTaH(IMPKOHIN) 1 CIPKY BUCOKOTO CTYNEHS YHCTOTH. Pict
MOHOKPHCTAIIB TIPOBOJUIHN Yy CIIEHiaJbHO IATOTOBICHUX KBApIIOBUX aMITyJax.
BcranoBneHo, mo ONM3BKUMH 10 ONTHUMAIBHUX  SIBISIOTBCS  CJIIYIOYi
TEXHOJIOTIYHI PEKUMU: TeMIIepaTypHHUHA TpadieHT y TouIli Kpuctamzami — 1.3-2.2
K/mMm, mBuakicts mnepemimeHHs @poHTY kpucramizami — 1.2 mm/mo0y.
TepmoenekTpuani BiaactuBocTi MoHOokpuctamiB TI1,TiS, ta T1,ZrS, mocmimkeHo
MeTonoM XaptMmaHa. BeranoBneHo, mo kpuctanu T1,ZrS, B obmacTi Temmeparyp
300-500 K marorb BucOki Ta crabinmpHi 3HaueHHs TepMo-EPC Gmuspko +1600
MkB/K, a T1;TiSy 6museko +2800 MxB/K. pu HarpiBanHi 3pa3ky Bume 560 K
TepMo-EPC 000X KpHcTaiiB 3MiHIOE 3HAK i3 JOAATHHOTO Ha BiJ’ €MHHH, IPHUOMY
HaWOUTBII BiZ’€MHI BEJTMUMHU O, CIIOCTEPIraloThes B ob6macTi temmeparyp 620-
640 K (280 mMxB/K) ms T1l4ZrS, ta 560-600 K (-2000 mMxB/K) mis T TiS,. V
JOCIIPKYBAaHOMY TEMIIEpaTypHOMY IHTEpBaJli TEpMOENEKTpUYHa JO0OPOTHICTH
000X KpHCTATIB MNPAKTHYHO HE 3MIHIOETBCS 1 XapaKTEpPH3YEThCS BUCOKHMHU
nokasuukamu (1.2-1.4)-10° K
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Synthesis of Tri-Block copolymers from Citric Acid and PEG as the
Dendritic Functioalized Materials

Namazi Hassan * and Adeli Mohsen

Lab. of Natural Carbohydrates and Biopolymer, Faculty of Chemistry, University
of Tabriz, Tabriz, P. O. Box: 51664, Iran

The synthesis of novel linear-dendritic thermoreversible hydogel copolymers were
achieved via two procedures. In the first procedure synthesis of linear-dendritic
copolymers carried out through an esterification step using tionylchloride and
pyridine. In the second procedure linear-dendritic copolymers was prepared using
dicyclohexyl carbodiimide (DCC) and pyridine. The citric acid as the monomer
unit was used for the preparation of ester-linked fragments. Diacid
poly(ethyleneglycol) was chlorinated and diacylhalid poly(ethyleneglycol)
prepared and used as the core. The formation of water soluble inclusion
complexes with a variety of small size guest molecules is also described.
Moreover, the thermoreversible behavior of the prepared hydrogels of both citric
acid-poly (ethyleneglycol)-citric acid (CA-PEG-CA) triblock copolymers and the
complexes derived from CA-PEG-CA triblock copolymers with various of drugs
have been investigated. The structure definition and analysis of the new resulted
triblock copolymers and their complexes were carried out using NMR, optical
microscopy, viscosimetry, FT-IR and UV-VIS spectrometry methods.

CHHTEe3 OKCUAHbIX mMaTepuanoB B pacnjfiaBe HUTpaTa aMMOHuUA

®enoposa A.A., Mopo3zos 11.B.
Mocxosckuii  ocyoapcmeennwiii Ynusepcumem um. M.B.Jlomornocosa.

W3yueno B3aumoneiicteue pacmuaBa NH4NO; ¢ HuTpatamMum mHepexomHBIX
METaJUIOB C  IeNIBI0  TOJIydeHHWs OKCHAHBIX  00pas3moB, 00Iamaromux
KAaTaJIUTUYECKOM aKTHBHOCTBIO. M3MepeHue KaTaluTHYeCKON aKTMBHOCTH
00pa3moB B peakIWM IIOJIHOTO OKHCIICHHS MeTaHa W MOHOOKCHIA yriepona
MPOBOAMIIOCH B yHUBepcuTeTe uM. ['ymOombara (I'epmanns, bepmun). CormacHo
pesynbratam TI- u JIT- aHanmu3oB BO BCEX HM3YUYEHHBIX CHCTEMax HawOOJIbIIas
MOTEepsl Macchl B XOJE€ TEPMOJM3a HPOUCXOAUT B OoaHY craguio. CrencTBreM
TepMOJIM3a B Y3KOM TEMIEpPaTypHOM HWHTEpBajie SBISETCS TOMOTEHHOCTD
MOJTy4aeMbIX OKCHIHBIX MPOJIYKTOB. Tak, B CIydae CHCTEM, COACPKALINX OKCHIBI
3 d—meramnordes ZrO,, yxe npu 400-500 "C 06pasyroTcs CIOKHEIE OKCHIBI CO
CTPYKTYpO# LINWHENH, NPOSBISIONINE BBICOKYIO KaTAINTHYECKYIO aKTHBHOCTH
(o6pasuet I, 11, V, VII, VIII, cMm. tabmuiy). TepMonus pacmiaBoB, CoAeprKaIlux
ZrO(NOs),, mpuBOAUT K 00pa30BaHUIO TBEPIBIX PACTBOPOB Ha OCHOBE - (t-)ZrO,
st psiaa 3d-meramioB (o6pasier I, VI, IX-XIII). Cpenu cepun obpasios IX-
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XIII HabOmomaeTcsl CIIOKHOE B3aUMHOE BIUSHHUE KOMIIOHEHTOB W OTCYTCTBYET
JUHENHAsT 3aBUCHMOCTh KaTaJIUTUYECKOM AaKTUBHOCTH OT cocraBa. B cmyuae
obpasor IX, X, XI HabmomaeTcss HEMOJHOE OKHcIeHue MeraHa (mpumech CO
HeCcKoNbKO %). KaranmnTuueckass aKTHBHOCTH OOpasllOB B PEAKIHNH OKHCICHUS
METaHa.

CocraB obOpasia T T
O6pasen Okcuppl 3d-metamnos | y-Al,Os, | ZrO,, o pyais
(v(M;):v(Mp)) Bec. % | Mo %
| CuO+Cr,0; (1:4) 360 460
11 CuO+Cr,0; (1:4) 50 395 435
111 CuO+Cr,0; (1:4) 80 450 475
v CuO+Cr,0; (1:4) 10 530 >600
\Y% C03;0,+Cr,05 (3:2) 50 370 400
VI C03;0,4+Cr,05 (3:2) 80 450 500
VII MnO,+CuO (3:2) 385 467
Mn02+CuO+C03O4
VIII (3:2:0.67) 336 350
IX Cr,04 80 425 475
X MnO,+Cr,0; (1:3) 80 500 550
XI MnO,+Cr,0; (1:1) 80 520 >600
XII MnO,+Cr,0; (3:1) 80 450 550
XIII MnO, 80 450 575

" Temneparypa 50 %-Horo okucienus Metana 10 CO,;
” Temnepatypa 95 %-Horo oxucnenus merasa 10 CO,.
Pabota BrmosHeHa npu noanepxke POOU, rpant Ne 01-03-33306-a.

dyHKUMOHanNbHbIE YepeaylolmMecsa CoonuroMmepbl U cononuMepbl Ha
OCHOBe MOHOOKCMAA yrrepoaa v pasfimyHbIX MOHOMEPOB

bemos T'.

Hnemumym npobaem xumuueckoui gpusuxu Poccuiickoil akademuu nayk
2. Yepnoeonoska, Mockosckas obracms, 142432, Poccus

Hcropust ucnonb3oBanusi MoHOokcuaa yriepona (CO) B OpraHM4ecKoM CHHTE3e
Havasack B 30-x - 40-x romax ¢ pa3pabOTKM KPYHHBIX HPOMBIIIJIEHHBIX
MporeccoB ruapodopMuIMpoBanus, KapOooHumupoBaHus, Pumepa-Tpomnma Ha
OCHOBE METANIOKOMITJIEKCHOTO Katanmu3a. Omnako Bomiedr CO B peakmuro
COMNOJIMMEPH3aLNH, MPUBOIINIYI0 K OOpa3soBaHWIO C XOPOIIMM  BBIXOJOM
BBICOKOMOJIEKYJSIDHBIX COEAMHEHHII He ynaBaioch 10 Hadama 80-x rogos. B
MOCIIeAHEE JECATHICTHE BHHMAaHHME HCCIEIOBaTeled B BEAYIIMX MHPOBBIX
Hay4HBIX [EHTpaXx H (upMax, 3aHUMAIOIIUXCS pPa3pabOTKOW  HOBBIX
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MEPCIEKTHBHBIX ITOJMMEPOB OOpaIieHO Ha TOWCK M H3y4YeHHE KaTaju3aTOpOB,
crocoOHBIX comoyimMepu3oBaTh CO 1 pa3nuyHbie MOHOMEPHI (0I€QUHBI, THSHBI U
Ip.) pu 3ToM 00pa3yroTCs, KaK MPaBHIIO, CTPOTO YEPEOYIOMINECcs COMOIUMEPHI,
MPECTABISIONINE HOBOE MOKOJICHHE (PYHKITMOHAIBHBIX COTIOIMMEPOB, HEKOTOPEIC
W3 HUX YK€ HAITM CBOM OOJIACTH IMPUMEHEHUS W IPOMBIIUIEHHOE TTPONU3BOICTBO
ux pacmmpsiercs. Kak m3BectHo CO - 3TO JOCTYIMHBIH MOHOMED, ChIpbeBasi 0aza
JUIL  €ro TOJydeHUs TpaKTHYeCKH HeorpaHumueHa. B Hacrosimee Bpems
pa3paboTaHbl IPOMBIIIICHHBIE TPOLECCH MOJTYYEHHS CHHTE3-Ta3a C BBICOKUM
cogepxanueM CO u mocieayroluM ero BbigeneHueM.  pucyrctsue CO B
CTPOTO#1 MOCIIeJOBAaTEIbHOCTH 32 APYTUM MOHOMEPHBIM 3BEHOM B COTIOJIMMEPHOMH
ey TOBBIIAET CHOCOOHOCTH moiuMepa K (GOTO- W OHOAECTPYKLUH,
HEOTPaHMYEHHO PACIIMPSIET BO3MOXHOCTH MOAM(PHUKAIHU COIOJIMMEPOB IIyTEM
TIPOBEICHUS PEaKINH B IIOJIMMEPHBIX IETISAX U MOTyYSHHS HOBBIX OJIMTOMEPHBIX 1
MOJIMMEPHBIX MPOAYKTOB C HOBBIM KOMIUIEKCOM CBOMCTB, HPHUAAET BBICOKHE
aATe3UOHHBIE CBOMCTBA ATHM IIONIMMEpaM W KOMIIOZWIINSM Ha HX OCHOBe. B
JTOKIIaie OyayT 00CyXIEHBI 0COOEHHOCTH CHHTE3a HU3KO- u
BBICOKOMOJICKYJISIPHBIX COIMOJMMEPOB MOHOOKCHIA yIiiepoja ¢ ojeHHAMHU WU
IUCHAMH, CBOHCTBA M HEKOTOpPBIE 00JaCTH NPHUMEHEHHS O0Opa3yOUIIXCs
COIIOJIMMEPOB.
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