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CHUHTE3 HAHOAUCITEPCHOTI'O AUOKCUAA TUTAHA ITYTEM
pH-KOHTPOANPYEMOMU ITOANMEPUBALINN TUTAHOBOU KUNCAOTbDI

JI. 10. CATOBCKAA ", T. B. CBUPH/IOBA", M. B. MOPO30BA?, JI. B. CBUPH/]OB"

YBenopycckuii 2ocyoapcmeennviii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Benapyce
D Vpanvckuii pedepanvuviii ynusepcumem um. nepsozo Ipesudenma Poccuu b. H. Envyuna,
yn. Mupa, 19, 620002, 2. Examepunbype, Poccus

ITponeMoHCTpHpPOBaHA BO3MOXKHOCTh CHHTE3a HAHOANCIIEPCHOTO JHOKCHA TUTaHA C BEICOKHM YPOBHEM (DOTOAKTHB-
HOCTH 3a CYET UCIIOJIb30BaHNsI HOHHOTO OOMEHa JIJIs1 YIIPaBJICHHS TOJIMKOHAEHCAMEeH THTAHOBOW KHUCIJIOTHI B BOTHOM pac-
tBOpe. [lonyueHnble cheprueckre YacTHIbl JMOKCHAA TUTaHA XapaKTePH3YIOTCsl O0bIION (pOTONHTyIMPOBaHHOI OKHC-
JIUTEJILHON aKTHBHOCTBIO, KOTOPasi COXPAHSETCsl B TEYCHUE HEKOTOPOTO BPEMEHU TOcIIe NpeKkparieHus YD-o0mydeHust.
HanonucnepcHbIi TMOKCH]] TUTaHA CIIOCOOEH JIETKO IIPOHUKATH B TOBEPXHOCTHBIE MTOPHI, M 3TO OTKPBIBAET IIEPCHEKTUBBI
MOTy4eHHsT POTOKATATUTHIECKUX TTOKPBITHI METOJIOM MPOITUTHIBAHUSL.

Kniouegvie cnosa: HaHOTUCTIEPCHBIH JIMOKCHU]T TUTAHA; (POTOXUMHUS; TIOJTMKOH/ICHCAIINSI OKCOKUCIIOT; HOHHBIH OOMEH.
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The possibility of synthesis of highly photoactive nanosized titania employing ion exchange to exert control over
polycondensation of titanium acid in aqueous medium has been demonstrated. The resultant spherical TiO, nanoparticles
exhibits extra high light-induced oxidation activity remaining for some time even after termination of UV illumination.
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The nanodispersed titania readily penetrate into the surface pores and can be used for deposition of photocatalytic coa-
tings by impregnation technique.
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BBenenune

Juokcun tutana, 6iaronapsi MpUCyLIEMy €My KOMIUIEKCY (H3MKO-XMMHYECKUX CBOMCTB (BBICOKasl OKHC-
JUTENbHAs aKTUBHOCTH (DOTOMHAYLIMPOBAHHBIX HEPABHOBECHBIX HOCHUTEJCH 3apsia, HE UMEIoLIas aHaJoroB
(hoTOKOPPO3MOHHASL CTAOMIBLHOCTD, CIIOCOOHOCTH K (POTOr€HEpanny IIMPOKOTO CHEKTpa Pa3sHOOOpa3HBIX aK-
TUBHBIX (POPM KHCIOpPOJa 3a cUeT (POTOKOHBEPCHU MMOBEPXHOCTHBIX THAPOKCHIIBHBIX IPYIII ¢ 00pa3oBaHUEM
THJIPOKCHIIBHBIX PaJIMKaJIOB W BOCCTAHOBIICHHS MOJICKYJISIPHOTO KHCJIOpPOAa ¢ 00pa30BaHUEM CYHEPOKCHJ-
HMOHOB), B HACTOSIIEE BPEMsI MOXKET PacCMaTpUBAThCSl B KAUYECTBE MOJICJIIBHOTO OKCHIHOTO (hOTOKATAIM3aTo-
pa [1] n HanOonee NepcreKTUBHOTO MaTepHaia Ui pa3paboTKH IMPOKOTO Kpyra OTOKAaTaIUTHIECKUX TeX-
HOJIOTHH, CHOCOOHBIX 00eCIeunTh Oe3pearcHTHYI0 ASCTPYKIHIO MOJUTIOTAHTOB OpraHMYecKOr npupoas! [2],
a Tak)Ke MHAKTHBALMIO MAaTOTeHHBIX OaKTepUil B BOMHBIX W BO3AYILIHBIX cpenax [3]. YkazaHHbIE 0COOCHHOCTH
(YHKIMOHMPOBaHUS JUOKCHIA THTaHA B KadecTBe (pOTOKaTanusaTopa MpeaoCTaBlIsIOT BO3SMOKHOCTE CO3/1a-
HUSI CAaMOCTEPUIIM3YIOIIUXCS U CAaMOOYMIIAIOMIMXCS (DYHKIMOHANBHBIX MOKPHITUH [4], a TakKe MICHOYHBIX
CHCTEM C YNpPaBsieMbIMUA THAPOPUIBHO-THAPOPOOHBIMU CBOHCTBaMH [5], pOTOyIpaBisieMbIX HAHOKOHTEH-
HEPHBIX CUCTEM (MHKPOJ03aTOPOB ¢ (OTOaApecanneii) 1 NOAI0KEK sl BRIpAIIUBAHUI MACCHBOB KIIETOK [6].
Hecmotpst Ha TO 4TO cerofgHst UMeeTcsl OONBILIOE YUCIO CIIOCOO0B CHHTE3a JUCIEPCHOIO TUOKCHJA TUTAHa,
o0ecreunBaronX MOyYeHHE KPUCTAITUUECKUX U aMOP(HO-KpUCTAILTHYECKHX (a3 ¢ BBICOKOH (DOTOAKTUB-
HOCTBIO, MO-TPEKHEMY aKTYalbHOW SBISIETCS pa3paboTKa METOAOB MOIYYEHHUs] MHKPOKPHUCTAJUIMYECKOTO
BBICOKOAKTHBHOTO JTUOKCH/IA TUTAaHA, HO3BOJISIOMINX BCTPAUBATh €0 B CIOKHBIC (POTOKATATUTHUECKUE CHCTe-
MBI, a TaK)Ke KOMOMHUPOBATh C IPYTUMH MOITYIPOBOJTHUKAMU JIJIsI CO3JAHUS TETEPOCTPYKTYD.

BrinonHeHHbIE paHee MCCIEOBaHMSA TOKa3ald, YTO MPOBEACHHE IOJMKOHJEHCAIlMH OKCOCOETUHEHHUN
B BOJJHOH Cpe/ie B KOHTPOJINPYEMBIX YCIOBHUAX OTKPBIBAET IIUPOKNE MEPCIEKTUBBI MOJYUEHUS OKCUIIOB NEpe-
XOITHBIX METAJIJIOB C PETYIUPYEMBIMU AUCHEPCHOCTBIO M CTPYKTYPHO-MOP(OIOTHIECKUMHU XapaKTEPUCTHKA-
Mu [7]. CylecTBEHHO, YTO MOAXO/IbI TAKOTO PO/ia MO3BOJISAIOT MPOBOANUTE YIIPABISAEMOE OCAXKICHUE OKCHIHON
(ha3pl, BKIIOYast OCAKIACHUE SMUTAKCHAIBHBIX IUIEHOK M BBIpAIIUBaHUE 000JI0UYEK Ha SApax U3 MOCTOPOHHETO
Marepuaia.

Lenp HacTosimelt paboThl — UCCIIEIOBAHIE BO3MOKHOCTH MOJYUYECHHUS TUCTIEPCHOTO HAHOKPUCTAIUINYECKO-
ro JMOKCH/Ia TUTaHa 33 CUET IMOJMKOHACHCALUN THTAHOBOM KUCIIOTHI B yCI0BUsAX pH-KoHTponupyemoro oOpa-
30BaHMsI €€ OIMTOMEPHBIX (POpM 1 M3yueHHe POTOKATATUTUIECKUX CBOWCTB CHHTE3UPYEMOM OKCUIHON (a3bl.

MeToanka uccJiaer0BaHusa

B kauectBe mpexypcopa Uil CHHTE3a HAaHOAUCIIEPCHOIO JHOKCH/A TUTaHA B BUJIE CTAOMIBHOTO BOIHOTO
KOJUIOM/1a MCIIOJIb30BAJICS HACBILIEHHBIN pacTBOpP TUTAHATa HATPUs, HAXOIAIIMICA B KOHTAKTHOM PaBHOBECHU
c cycreH3uel Tutanara Hatpus (nomaydeHa myrem gobasnenus 0,45 r Na,Ti,O, k 150 mi1 Bogb! Ipy KOMHATHO
TEMIIEPaType C MOCIESIYIOIUM AUCIICPIUPOBAHUEM C TOMOLIBIO YIBTPa3ByKa).

ONEKTPOHHO-MHUKPOCKOIINYECKOE HCCIIETOBAHNE BBIITOIHSAIOCH C TOMOIIBIO TPOCBEYMBAIOIIETO AIEKTPOH-
Horo mukpockona LEO-906E. Pacnipenenenne dacTuil 1o pasmMepy U MX 3JIEKTPOKMHETHUECKUE XapaKTepH-
CTHKH OIpEJeNICHbl METOAOM AMHAMHUYECKON TU(PPaKIUK Ja3epHOr0 M3IYUYECHHUS! C UCIOJIb30BAHUEM aHAJIU-
3atopa aucnepcHoctu Zetasizer Nano ZS90 (Malvern, Hunepnanapl). Pentrenorpaduueckoe nccienoBanme
npoBoauiock Ha gudpakromerpe PANalytical Empyrean (Malvern, Hunepnanast). UndpakpacHbie CIEKTpbI
MOJYY€HBI € TOMOILBI0 criekTpomerpa Avatar 330 (Thermo Nicolet, CILIA). I[IpocTpaHCTBEHHO-CEIEKTUBHBIN
9JIEMEHTHBIN aHaJU3 00pas3loB MOPUCTON KEpaMHUKH C HAHECEHHBIM BBICOKOJHCIIEPCHBIM JHOKCHITHTAHO-
BbIM (POTOKATAIM3aTOPOM BBIIIOJIHEH C MOMOILBIO PEHTIeHO(IIyopecieHTHOro ananu3zatopa Rontec Edwin,
BXOJISILIETO B COCTAB CKaHUPYIOLIETO MEeKTpoHHOTro Mukpockona LEO-1420 (auametp 30HAMPYEMOTo ydyacT-
Ka 3 MKM).

Jnst oueHkn (HOTOKATAIIMTHYECKOM aKTHBHOCTU IMOTYYEHHOH IHOKCHATHTAHOBOM (pa3bl MCIIOJIB30BaHA
MoJeNbHas peakuus GpoTookucieHust kpacuteins pogamuHa 6G B ycnoBusx Y®-o0myuenus (muHusi 365 HM
prytroii nammsl Philips Hpk 125). C aroii nensto TiO, Hanocwiicst neHTpu(yrupoBaHiueM B BUJE IUICHKH Ha
CTEKJISTHHYIO TIOJIOKKY; M3MEPEHHsI MPOBOJAMIIM B KOHTAKTE C BO3LYLIHOH cpenoid. 3a xomoMm (orookucie-
HUSI KPAaCUTENs CICAMIIM [0 BEIWYMHE OTpakeHUst R Ha JuimHe BOJHBI 530 HM (COOTBETCTBYET MaKCUMyMY
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MOTJIONICHUS aJICOPOUPOBAHHOTO KPACUTEIIS), U3MEPEHHOTO IpH momotiu aeacuromerpa J1O-1. C momorbio
¢dhopmynber Kybenku — MyHka [8; 9] BeTMIHHBI ONTHYECKOTO OTPAKEHUS IEPECUUTHIBAIINCH B OTHOCHTEIHHBIE

2
1-R
MMOBCPXHOCTHBIC KOHLICHTPALIUN r KpacCcuTeJis: I~ %

Pe3y.]'ll)TaTl)I HCCJICA0BAHUSA U UX 06cy>lc)1elme

[To naHHBIM AIEKTPOHHO-MUKPOCKOITHYECKOTO UCCIICOBAHMS, MTOyUeHHAsI 32 CYET YIBTPA3BYKOBOTO JHC-
MEePrupOBaHUs BOTHASI CYCIICH3Us TUTAHATA HATPUS, HAXO/SIIETOCS B PABHOBECHHU C €r0 PacTBOPOM, 00pa3o-
BaHa yacTuuamu pazmepom 70—-100 am. [is npoBenenus cunTesa koswtonza TiO, cycniensus nomenianach Haj
KaTHOHOOOMEHHO# cmosiont KY-2 B H-popme. D10 1m03BONISIIO MOIICPKUBATE OJIHY U Ty ke KOHICHTPAIUIO
00pa3yoNIuXcsl OJTUTOMEPOB TOJIUTUTAHOBON KUCIOTHI B PACTBOPE, YTO JOKHO OBLIO 00ecreunuTh QPopMHu-
pOBaHKe OKCHIHOH (ha3bl B YCIOBUSAX IMOCTOSIHHOTO Tiepechinienus. Kak BumHO u3 puc. 1, ¢ MOMeHTa Havyana
CHUHTE3a CBETOPACCESIHUE MAaTOYHOTO PACcTBOPA PE3KO BO3PACTAET BCJIECJICTBUE MAaCCOBOTO 00Opa30BaHUs B pe-
AKIIMOHHOM O0BbEME 3apOJIbIIICH JUOKCUATUTAHOBOM (pa3bl, MPUYEM OJHOBPEMEHHO 3aKOHOMEPHBIM 00pa3oM
BO3PACTAET U KUCIOTHOCTh pacTBopa. [10 TaHHBIM JIEKTPOHHO-MUKPOCKOITHUECKOTO UCCIIEIOBaHuUS (pHcC. 2),
PacCTBOPEHHE UCXOIHBIX YACTHI] TUTAHATA HATPHs 3aBepiiaeTcs uyepes3 48 4 ¥ B AajibHEHIIEM POCT OKCHJIHOM
(ha3bl IPOMCXOAUT 3a CUET MPOTECKAHUS OCTATOYHOW IOJIMKOHJICHCAIIMA TUTAHOBOW KHCJIOTBI, IPUBOJISIICH
K MOCTETNCHHOW arperamyy MepBUYHO 00Pa30BaBIINXCS YACTHII.
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Puc. 1. JMHaMUKa H3MEHEHUSI CBETOPACCESIHUS M KMCIIOTHOCTH PacTBOpa
B nponecce ruaponusa Na,Ti,0,
Fig. 1. Dynamics of changes in light scattering and acidity of the solution
during the process of hydrolysis of Na,Ti,O,

Puc. 2. DNEKTPOHHO-MHUKPOCKOITHUECKUE N300paKCHHSI, COOTBETCTBYIOIIUE PA3ITHUHBIM CTAIUSIM
ruzponuTuyeckoi konsepcuu Na,Ti,O, B komnonustit TiO, B BoxHOI cpere

Fig. 2. Electron-microscopic images corresponding to the different stages
of the hydrolytic conversion of Na,Ti,O, to colloidal TiO, in an aqueous medium

YKa3aHHBIC BBIIIEC MPOIECCHI, PE3YJIETATOM IMPOTEKAHUS KOTOPBIX SIBIISICTCSI HEKOTOPOE YBEIIMUYCHHUE CPEJI-
HETO THPOJMHAMHUYECKOTO TUAMETPa KOJJIOUIHBIX YaCTUI] OKCHIHON (a3bl (puc. 3), MPUBOIAT K CHUIKCHHIO
CBETOPACCESTHIS pacTBOPA MPH OJHOBPEMEHHOM YMEHBIIIEHUH €T0 KUCIOTHOCTH (CM. puC. 1).
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Puc. 3. Pacnpenenenne gactury TiO, mo pazmepam Ha pa3nmnuHbIX cragusx (I — 5 cyt, 2 — 7 cyt, 3 — 10 cyT)
THAPONUTHYECKOTO cuuTe3a n3 Na, Ti;0,. Cpeanue pasMepsl d,, 4aCTHL U 3HAYCHHS C-IOTEHIANA:
(I -d,=19um,{=-323MB; 2-d, =21 nm, {=-29,8 MB; 3 —d,, =23 um, {=-27,4 MB)
Fig. 3. Size distribution of TiO, particles at various stages (/ —5d,2—-7d,3-10d)
of hydrolytic synthesis from Na, Ti,O,. Average values d, of the particle size of TiO, and the values of the {-potential
(I -d,=19nm,{=-323mV;2-d, =21 nm, (=-29.8 mV; 3 -d,, =23 nm, {=-27.4mV)
ITocne «co3peBanus» B TeueHUe 4 CyT peslakcallMOHHbIE MPOLIECCHI B KOJUIOMTHOM PAacTBOPE 3aBEPIIAIOTCA
U pa3Mep OKCHIHBIX 4acTull nepectaer MeHAThcsa. CdopmupoBasumiicss Bogublii komtong TiO, oOpa3zoBan
YaCTHIIAMU, UMEIOIIIMH (HOpMY, OJTM3KYIO K CPEPUIECKOM, YTO XOPOIIIO ITPOCIISKUBACTCS Ha dJICKTPOHHO-MH-
KPOCKOTIMUECKHUX M300pakeHHsIX (cM. puc. 2). [Ipu aToM, M0 JaHHBIM peHTreHOBCKON audpakuuu (puc. 4, a),
oOpazyromecs yacTuisl 110, SBISIOTCS aMOp(HO-KPUCTAITMYECKUMH (aHaTa3zHast MOAUHUKaLKs), TPHIEM
Ha UX MOBCPXHOCTH UMCCTCH 0O0JIBIIIOE YHCIIO TUAPOKCUJIBHBIX I'PYIII, O YEM CBUACTCIILCTBYCT HAJINYUC UH-
TeHcHBHO# nonockl B MK-criektpe B 06macti 36003000 cM ' (puc. 4, 6).

ala o/b
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Puc. 4. Pentrenosckas qudppakrorpamma (a) u UK-criextp (6) TiO,,
IOJyYEHHOTO THIPOIUTHYECKHM crHTe30M 13 Na,Ti,0,

Fig. 4. X-ray diffractogram (a) and IR spectrum () of TiO,,
obtained by hydrolytic synthesis from Na,Ti,O,

Bricokas runparanus oopasyromiericsi okcugHoH ¢asbl 00ycioBieHa GopMUPOBAHUEM MTOJBHKHON COJTbBAT-
HOH 0007104kH y yacTull Ti0O, B KOJIJIOUIHOM PAacTBOPE, YTO HPOSIBIISIETCS B OONBLINX 3HAYCHUAX (-IIOTeHIMaa
(cm. puc. 3), KoTopbie 00€CIIEINBAIOT BBICOKYIO CTAOUILHOCTH KOJIOMTHOTO PAaCTBOpA TUOKCHIA TUTAHA TaKe
B OTCYTCTBHE JONOJHUTEIbHBIX cTa0MIu3aropoB. C 3Toii Touku 3peHus KoutonaHbi TiO,, noay4eHHbIH Me-
TOJIOM KOHTPOJHPYEMOTO THAPOIUTHIECKOTO CHHTE3a, TPUHIIUIHAIFHBIM 00pa30M OTIINYAETCS OT KOJUIOUIO0B
TiO,, moay4eHHBIX ¢ UCIOIB30BAaHUEM JPYTHX BAPUAHTOB FHAPOIM3a (B YaCTHOCTH, Hanbosee MOMyIIIPHOTO
CHHTETUYECKOTO METO/a, 0a3UPYIOMIETOCs Ha THAPOIN3E TeTpaxjopuaa TuTana [9]), KoTopble 1eMOHCTPHPY-
0T SIPKO BBIPQXKCHHYIO TCHJCHIIMIO K arperaiyu U J0JITOBPEMEHHYIO CTaOUIBHOCTh TOJBKO B TPUCYTCTBUHU
CTabUIIN3aTOPOB HEOPTraHMUECKON JTM00 OpraHMYeCKON IPUPOIBI.
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Juokcuy TUTaHa, 00pa3yIoNIMICS MPH YIPaBIsSEMOM THIPOIU3e TUTAaHATA HATPHS, 3aKPHUCTALTU30BaH
JIUIIB YaCTHYHO (YTO XapaKTepHO IS TUAPOIIMTHYECKUX METOI0B CHHTE3a HE3aBUCHMO OT THIIA IPEKypcopa),
TEM HE MEHee BBICOKas CTEIIeHb I'HIpaTaIliii 00eCcrednBaeT OObIIIe 3HAYEHHS CEUeHUs 3axBara ()OTOTeHEPH-
POBaHHBIX HOCHTEJICH 1, COOTBETCTBEHHO, BEICOKYIO (POTOKATATUTHUECKYIO aKTUBHOCTH (DOPMHUPYIOMICHCS OK-
cunHoi HaHOda3bl. Kak BUIHO U3 pHcC. 5, Ha TOBEPXHOCTH cuHTe3upoBaHHOTo Ti0, B ycnoBusax YP-o0myueHus
HaOoaeTcs ObICTPOE (POTOOKUCIICHNE 30HI0BOTO KPACUTEJIs, IPHUUEM CKOPOCTh ero (oToaerpanaiuu ooee
4eM B 5 pa3 MpeBOCXOIUT CKOPOCTH MpsMOTo (HedoTokaTanmuTuaeckoro) poronmsa. [Ipu a3Tom ckopocTs poTo-
OKHCJICHUS KpacuTens poramuHa 6G B clydae CHHTE3UPOBaHHONW HOHOOOMEHHO-TUAPOIUTUIECKAM METOIOM
JUOKCUITHTAHOBOM (pasbl BBIIIE, YEM Ha MOBEPXHOCTH CJIOs, 0OPa30BaHHOIO OCAKACHHUEM Ha CTEKIISTHHON
TTOJITIOKKE BBHICOKOA((DEKTHBHOTO KOMMEPUECKOTO THOKCUATHUTaHOBOTO (hoTokaramu3zaropa Hombikat UV100
(4nCTHINt HAHOMCIIEPCHBIN aHaTa3 co CPeHUM pazMepoM yacTuil 10 Hm).

[Tomy4eHHBIN THAPOTUTHYECKUM MeToaoM Kosutouansli TiO, Hapsiny ¢ 60ibLIoi (JOTOAKTUBHOCTBIO 00-
JalaeT BBICOKOW MOABIKHOCTHIO YACTHII, TIPOHUKAIOIIEH M KPOIOIIEH CIIOCOOHOCTHIO, YTO MO3BOJISIET MY
BBITIOJHATD poiib 3 deKkTuBHOrO PoToKaTanu3zaTopa Ak MOIUPHUINPOBAHKS PA3BUTHIX TOBEPXHOCTEH, B TOM
yrcie (OTOAKTHBHOTO IMMTMEHTA /IS MCTIONIb30BaHUs B CTPOUTEIHHON MHIyCcTpuH. Kak BUaHO U3 puc. 5, Ha-
Hecenue KoutonaHoro TiO, Ha MOBEPXHOCTh KePaMUUIECKOr0 KUpIHUYa IPHIAET eMy BhIpaskeHHYI0 (poTokara-
JUTHYECKYIO0 aKTUBHOCTH (@ CIIeIOBaTeIbHO, CIOCOOHOCTh K CAMOOYHIIEHUIO U Pa3IOKEHUIO OKCHIOB a30Ta
B KOHTaKTHPYIOLIeH ra3oBoii cpese).
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Puc. 5. Kunetnueckue kpuBble GpoTozerpasaluy Kpacurelist poraMuaa 6G Ha KepaMHYeCKOi TOBEPXHOCTH:
1 — ipsimoit hotonms; 2 — ¢ HaHeceHHBIM (oTokaranmu3aropoM Hombikat UV100;
3 — ¢ naneceHHbIM TiO,, CHHTE3UPOBaHHBIM THAPOIM30M TUTAHATA HATPHSI B KOHTPONUPYEMBIX yCIOBUIX
Fig. 5. Kinetic curves of photodegradation of the dye Rhodamine 6G on a ceramic surface:
1 — direct photolysis; 2 — with a photocatalyst Hombikat UV100;
3 —with TiO,, synthesized by hydrolysis of sodium titanate under controlled conditions

B pesynbrare ocmotHdyeckux 3Q(exToB MoABHKHBIE KOUIOUAHBIE YacTUlbl Ti0, MPOHUKAIOT 10 HOpaM
TyO0OKo B 00beM 00pasia (Kak ClieyeT U3 JaHHBIX TOUYEYHOTO PEHTTeHOMIYOPECIICHTHOTO aHaln3a, HHTCH-
CUBHBII CUTHAJI OT TUTaHA MOYKHO 3apEeTUCTPUPOBAThH BIOJIEL CKoJia 00pasiia Ha ITyOWHE B HECKOIBKO MIJLIHU-
METPOB OTHOCHUTEIHHO TIOBEPXHOCTH (CM. TaOIUILY).

Cpennee coaep:kanue (at. %) TUTAHA BI0JIb CKOJIA KEPAMHYECKOI MOMII0KKH,

BBI/IeP:KAHHOIT B KOHTaKTe ¢ BOAHBIM kosutonaom TiO,, 0,8 r/n
(110 JaHHBIM JIEKTPOHHO-MHUKPO30HI0BOI0 aHAJIN3A)

The average titanium content along the cleaved ceramic substrate,
maintained in contact with an aqueous colloid TiO,, 0.8 g/L
(according to electron microprobe analysis)

Ipexypcop npu cHHTE3e KOUIoNIa
T'imy6una, MkM - -
Na,Ti,0, TiCl,
0 1,27 1,81
50 1,20 0,48
250 1,19 0,27
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PasBuThIC TOIXO/BI TTO3BOJSIOT CHHTE3UPOBATh HAHOUCIICPCHBIN TMOKCHJI TUTaHa B BHJE «0e3000104ed-
HBIX» (JIMIIEHHBIX MOBEPXHOCTHOTO CJIOSI a7ICOPOMPOBAHHOIO CTA0MIIN3aTOpa) KOJUTOMIHBIX YacTHIl C BBICO-
KOl (DOTOAKTUBHOCTHIO, arperaliiOHHON CTaOMIBHOCTHIO M TIOABMKHOCTBIO. DTO JIeNaeT MoJyYeHHBIH HaHO-
TiO, mepcneKTUBHBIM MaTepHaIOM JJIsl BCTPAaUBaHHS B PAa3IMYHBIC MOJICKYISIPHO-OPTaHU30BAHHbBIE CHCTEMBI
(B 4aCTHOCTH, TIOJIMAIIEKTPOIUTHBIE MeMOpaHsbI [ 10]) M OTKpBIBa€T BO3MOKHOCTH POCTOrO U 3(pdekTHBHOTO
noxy4eHust QyHKIMOHANBHBIX MMOKPHITHI CO CTAOMIIbHOW BO BPEMEHH CIIOCOOHOCTHIO K CaMOOUYHIIICHHIO.
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