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[TpuBenens! pe3yabTaThl pa3pabOTKH M UCCIEIOBAaHMS TEXHOJIOTUH (hopMHupoBaHus (oToKaTan-
TUYECKH AKTHBHBIX ITOPHCTHIX TOJICTBIX IUICHOK TOJIIHMHOW Topsinka 20 MKM IIyT€M B)KHTaHHS
MIacTHl U3 TIOPOIIKA HAHOIUCIIEPCHOTO IMOKCHAA TUTaHA M HATPUEBOT'O JKUJIKOTO CTEKJIa Ha CTCK-
JsHHBIX noanoxkax npu 200 — 400 °C. IToka3zaHO, YTO MOBBIMIEHUE MOPUCTOCTU YK€ BOXKECHHBIX
IUIEHOK MOJKET OBITh OCYIIECTBJICHO MyTeM XHMHYECKOTO PacTpPaBIMBAaHHUS B HUX IOp M MEX-
6J104HBIX TPAHMII, YBETHUMBAs TAKUM 00pa3oM 3((EeKTHBHYIO HOBEPXHOCTh 10 30 M*/r. DoTOKa-
TAJINTHYECKasl aKTUBHOCTh C()OPMHUPOBAHHBIE TAKUM 00pa3oM IUICHOK HMOATBEPXKICHA Pe3yibTa-
TaMH Pa3JIoKeHUs] OPraHUIECKOr0 KPacUTENsl — METHIICHOBOTO CHHETO, B BOJHOM PacTBOpE, MOA-
BEPrHYTOM YJIbTPa(HOIETOBOMY O0JTydEHHIO.

Knrouesvie cnosa: TONCTHIE INUICHKH, TUOKCHU/J] TUTaHa, (l)OTOKaTaHI/ITI/I"IeCKaSI AKTHUBHOCTbD.

BBenenue

Huokcun tutana (Ti0,) sBisercs oqHUM U3 HanOoee MPOCTHIM 10 TEXHOJIOIUU NOTYy4eHHS U
B TOXe BpeMs dPPEeKTUBHBIM Ui (POTOKATaTUTUUECKUX MPUMEHEHHH MatepuanoM [1]. 3HaunTenb-
HBIC YCWJIMS HarpaBlieHbl Ha Pa3pabOTKy TEXHONOTUH MOIYYEHHUS STOr0 MaTepHasa, MPUTrOTHYIO IS
MacccOBOT0 MPOU3BOJACTBA (DOTOKATATUTUYECKIX CHCTEM, B OCOOCHHOCTH ISl OYHCTKU BOABI U BO3-
ayxa.

[IneHKM U3 OMOKCHA THTaHA MONYYAOT PAa3IMYHBIMU CIIOCOOAMU, Cpeu KOTOPBIX Hauboiee
4acTO HCIOJB3YIOTCS 3JEKTPOXUMUYECKOE OKCHIMPOBAaHME TUTaHa [2—9] M 301b-TeNb TEXHOJIOTHUS.
ONEKTPOXUMHUYECKOE OKCHUINPOBAHNE METAJUIOB B KHUAKUX AJIEKTPOIIUTAX IIMPOKO UCHOIB3YETCS IS
(hopMHUPOBaHUS TOPUCTHIX MJICHOK M3 OKCHUAOB STHX METAJJIOB, 30JIb-T'ellb TEXHOJOTHIO CO3AaHuUs IM0-
PUCTOTO JUOKCHJA TUTaHAa PAcCMaTPUBAIOT B KaUECTBE AJIBTEPHATHBBI AJIEKTPOXUMUYECKOMY OKCH-
TUPOBAHMIO, TMOCKOJIBKY €€ JOCTOMHCTBA BKIIIOYAIOT HCIIOIb30BAaHHE MEHEE arpecCUBHBIX XMMHYeE-
CKHX pEareHTOB, MPOCTOTY 00OpYyIOBaHWS, OTCYTCTBHE HEOOXOOMMOCTH HCIOJNB30BAaHHS JIIEKTPO-
SHEPTrUH, BO3MOKHOCTH (DOPMHUPOBAHUS MOKPHITUH HA OYeHb OONBIIMX IUTomansix. CeromHs 3Ta Tex-
HOJIOTHSI MCIONB3YEeTCs TJIABHBIM 00pa3oM AJisl TIOJNYYEHHs MOPOIIKOB JTHOKCHAA THTaHa ¢ MUKPOH-
HBIMH 1 HAHOMETPOBBIMH pa3MepaMHt 3€peH.

BwMmecre ¢ aTiM, Hanbonee MPOCTHIM U YKOHOMHYECKH BBITOIHBIM CIIOCOOOM TONIydeHHs (o-
TOKaTAJIMTUYECKUX TMOBEPXHOCTEW, Ha HAIl B3IJIAA, SIBJIAETCS TOJCTOIUIEHOYHAas TexHoinorud. OHa
LIMPOKO UCTIONB3YETCs ISl MPOU3BOJICTBA MACCUBHBIX KOMIIOHEHTOB MHTETPAJIbHBIX MUKPOCXEM (pe-
3UCTOPBI, KOHIEHCATOPBI, MeXKcoequHeHus1). OAHaKo ee IpUMeHEeHHe IS co3anns (POoToKaTaIuTHIC-
CKM aKTMBHBIX TOJICTHIX IJIEHOK Ha OCHOBE JMOKCHJA TUTAaHA OCTAETCS MaJIOM3y4yeHHBIM. BEINOIHEH-
HBIC B 5TOM HaNpaBJICHUH Pa3paOOTKH MPEAIOIaraioT BEICOKHAE TEMIIEPaTyPhl BXXKUTAHHS TOJICTOILIE-
HOUYHBIX KoMno3uuit — 600...900°C. DTo npuUBOAUT K MEpeCTpONKe KPUCTATUINIECKON PEIIETKU AH-
OKCHJa TUTaHa, CONPOBOXKIAIOIIEHCS MpeBpalleHreM (OTOKaTaTUTHIECKH aKTUBHON (hasbl CO CTPYK-
TypoOi aHaTa3a B MEHEE aKTUBHBIA PYTHIL.

Lenbio npoBeneHHONH HaMU pa3pabOTKH SIBUJIOCH SKCIIEPUMEHTAIBHOE OTBHICKAHUE TaKUX CO-
OTHOILIEHUI KOMITOHEHTOB MCXOJHOW TOJICTOIUIEHOYHOM KOMITO3UIIMH, BKIFOYAIOLIEH JUOKCH] TUTa-
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Ha, KOTOpble obecrieunsiu Ob1 popMUpOBaHUE U3 HEE (POTOKATATUTHUECKH aKTUBHBIX TOJICTHIX TUICHOK
nocie BxUranus npu remmeparype He Boime 500°C. Pe3ynbTaThl 9T0H pa3paboTKu U CBOWCTBA TOITY-
YEHHBIX JIEHOK MPEACTaBIEHbI B JaHHOW CTaTheE.

Metoanka 3KcrepuMeHTAa

OKcnepruMeHTaIbHbIE TOICTOIUICHOYHBIE KOMITO3UIMH (TIAaCThI) COCTABIISUIN U3 HAHOIMCIIEPC-
HOT'O TIOpOIIKa Juokcunaa tTutana (Degussa P25, pasmep wactun TiO; ~ 25 uMm, 80% anartaz u 20%
pytuin) u Hatpuesoro xxuakoro crekna (OCT 13078-81). beina moarorosiieHa cepust 00pa3LoB ¢ co-
nepxanneM Ti0, 20, 25 u 30 macc.%. CMmemmBaHue KOMIOHEHTOB ¥ TOMOTSHHU3AIUIO MMACThI IPOBO-
JWJIY araTOBBIM IIECTUKOM B araTOBOM CTYTIKE.

B kadecTBe MOUI0KEK MCIIONB30BAIM CTEKIISTHHBIC TUTACTUHKH pa3MepoM 25X75 MM TONIIH-
Hoit 1 MM. VX moAroroBka momIoKeK BKJIOYana: o0e3KHpUBAaHKUE B ATWIOBOM crnupTe 10 MHH mpu
KOMHATHOH Temriieparype, o0paborky B xpomoBoii cmecu (K,Cr,O,+H,SO,) B Teuenne 10 MuH nipu
KOMHaTHOH TeMIepaType, MPOMBIBKY B TUCTHJIIMPOBAHHOM BOZIE M CYIIKY Ha Bo3ayxe npu 100°C.

Jns popMupoBaHUs ONpeneleHHON NPOCTPaHCTBEHHONH KOH(UTYpaluH TOJCTOM IJICHKH Ha
MTOBEPXHOCTH TOJUIOKKH UCIOIb30BAJIN KOHTAKTHYIO MacKy M3 MoJaMMepHoH mieHkH. [locne HaHece-
HUS TIaCThl MacKy yJaJsUIM U MOJJIOXKKH C HaHECEHHOW IUIEHKOW MOoJBepraiu TepMooOpaboTke mpu
200, 250, 300, 350 1 400°C B Teuenue 20 MuH Ha Bo3ayxe. TommuHa chOPMUPOBAHHBIX TAKUM 00pa-
30M IJIEHOK COCTaBIIsIa OKOJI0 20 MKM.

[TonoBuHy 00pa3moB AOHNOIMHUTENBHO oOpadaTbiBaii B 5% pacTBOpE MIABUKOBOW KHCIOTHI
(HF) B Teuenue ogHOIl MUHYTHI C LENBIO CEIEKTUBHOIO BHITPABIMBAHHS TUOKCHAA KPEMHUS U TIONTY-
4yeHus1 Oosiee pa3BUTON MOBEPXHOCTH TICHKH.

Anre3uro BOXKEHHBIX IIJIEHOK OLIEHUBAIM IO X OTHOCUTENBHON YCTOMUMBOCTH K MEXaHHMUE-
CKOMY BO3JICWCTBHIO OCTPHsI CTAIBbHOTO 30HIA. CTPYKTYpYy MOBEPXHOCTH C(HPOPMUPOBAHHBIX TJICHOK
HCCIIeIOBalId C UCIIOIB30BAHUEM PACTPOBOM 3JEKTPOHHOW MHKpockonmuu (POM), snemeHTHBINH co-
CTaB — PEHTI'C€HOBCKUM 3HEPrOANCIEPCHOHHBIM aHaiu30M, (pa3oBBbI COCTaB — PEHTICHOBCKUM M-
¢paxkunonHeM anann3oM. [lopuctocts onpenensinu BET-ananuzom.

Onrtuyeckue cBoMcTBa CPOPMUPOBAHHBIX TOJICTHIX IUIEHOK OLEHMBAIU IO CIIEKTpaM UX MO-
TJIOUICHUS B YIBTPa(uONIeTOBOM U BUANMON 00JACTH CIIEKTpa IIPU KOMHATHON TeMIieparype.

doTokaTamUTHYECKHE CBOMCTBA CHOPMHUPOBAHHBIX TOJICTHIX IJICHOK OLICHUBAIIM IO Pa3ioxke-
HUIO0 opraHudeckoro kpacutens — meruineHoBoro cunero (C;qH;sCIN;S:H,0), B BomHOM pactBOpE,
T0IBEPTHYTOM YIbTPa(HOIeTOBOMY 001ydeH 0. KoHIeHTpamus kpacutens cocTasisuia 8-107%, uro
OBLTO 1OCTATOYHO, YTOOBI MCXOMHBIA PacTBOP MMEN HACBIMICHHBIM cHHUE 1BeT. OOpasibl TOJICTHIX
IIIEHOK paBHOM rutomany (1 cM®) Ha CTEKIISHHBIX MOUIOXKKAX TIOrPYXan B yaum IleTpu, 3amonHeH-
HBIC PaBHBIM 00bEMOM (5 MJT) KpacUTeNs U MOMEIIATH 10/ PTYTHYIO TyTOBYIO Ta30pa3psaaHylo JaMITy
MomtHocTeio 400 Bt. Bpemst obayduenust coctaBmwiio 8,5 4. B rpynmy KOHTPOIBHBIX 00pa3oB BXOIH-
mm: yama [lerpu ¢ pacTBopoM KpacuTens HO 0e3 TTOAJIOKKH € TOJICTOM IMJIEHKOH, 00IydaeMas OIHO-
BPEMEHHO C SKCIEPUMEHTAIBHBIMU 00pa3uaMu (U1 KOHTpOIsl (HOTOpa3ioKeHus: KpacuTens 0e3 Ka-
TAJIMTHYECKOTO yIacTHsl KCIIEPUMEHTaIbHOro obpasia); yama Iletpu ¢ sxcrepuMeHTaIbHBIM 00pas3-
LIOM U pacTBOPOM KpacHTeENsl, He MOoABEpraBIInecs 00IydeHUI0 (7151 KOHTPOIIS Pa3ioKeHUsl KpacHuTe-
7151 6€3 yyacTusi CBETa TOJIBKO 3a CUET KaTaJUTUYeCKOro 3¢ exTa OT SIKCIEPUMEHTAILHOTO 00pasna).
Pasnoxxenmne kpacutenss KOHTPOIUPOBAIHU MO U3MEHEHUIO ONTUYECKUX CIIEKTPOB €ro MPOMYCKaHUS B
BHJIMMOM JMana3oHe JUINH BOJIH.

PesynbTathl u ux o0cy:kaeHue

CryomHble TUIEHKH ¢ HaJASKHOM aare3uell K MOBEPXHOCTH CTEKISIHHON MOUIOKKHU yAAJIoCh
copMupoBaTh TONBKO U3 MacT ¢ conxepkanueM Ti0, 20 u 25 macc.% mocne UX BKUTaHUS BO BCEM
uccuenyeMoM nuana3oHe temnepatyp. [Ipu sTom ek, chopMmupoBaHHBIE M3 HacT ¢ 25 macc.%
TiO2, uMeloT HAWITYUYIIyI0 OJHOPOAHOCTH MO TMOBEPXHOCTH M OoJiee BBIpaskeHHBbIE MOphl. OTMEUYeH
OJIOUHBIN XapakTep BOKEHHBIX IJICHOK. PazMep GIIOKOB cOCTaBIIsSIeT OT HECKOMBKUX MKM 10 10 MKM,
OJIHAKO MPH 3TOM OJIOUHBIE TJIEHKH COXPAHSIIOT CBOIO MEXaHMUECKYIO CBS3b C MOIOKKOM. CTpyKTypa
Mop U MEXOJOYHBIX TPaHUI] MPOSIBIISETCS elle 0ole OTYETVIMBO Mocie TpaBieHHs B 5% pacTBope
MJIaBUKOBOM KHCIIOTEHI.

51



TemnepaTypa BXKHUraHUsl, SIBISETCA OJHUM U3 INIABHBIX TEXHOJIOTHUECKUX (PAKTOPOB, OMpeEse-
JSIOUIMX  CTPYKTYpY TOJCTBIX IUIEHOK. Ee ponb MIUIIOCTpUPYIOT INpHBEAEHHBIE Ha pHuc. 1
POM-u300pakeHus IOBEPXHOCTH MJIEHOK, IPOTPABICHHBIX MOCIIE BXKUTaHUA B paCTBOPE IJIaBUKOBOM
kucnotel. Tp. JICHHE T HIBL

= ] Fa

15,0kV x60,0k SE(U)

15,0kV x70,0k SE(U) 500nm

Puc. 1. [ToBepXHOCTB TOJICTHIX IUIEHOK, cofepkamux 25 mace.% Ti0,, BOKKEHHBIX TPH:
a—200°C; 6 — 250°C; 6 — 300 °C; 2 — 350°C; 0 — 400°C
Ha BO3IyX¢ B TeueHue 20 MUH U TIOABEP>KEHHBIX TPABICHUIO B 5 % pacTBOpe
IUIABUKOBON KHMCJIOTHI B TEUCHNE OTHON MUHYTHI

Anannz POM-u3o00pakennii mokasbeiBaeT, uto yxe npu 200°C dopmupyercss npuemieMas
MIOpPHUCTAast CTPYKTypa TOICTOH IuIeHKH. [Ipn 5TOM mpocMaTpuBarOTCs OTAEIbHBIE YaCTHUIIBI, CBA3aHHBIC
B €IMHYIO ceTbh. IIneHkn, BoXKeHHbBIE IPU JaHHOM TeMmIepaType, 1O aJire3ud U MEXaHWYECKOH YCTOMN-
YHBOCTHU K IIapamaHbio He OTIUYAIOTCS 3aMETHO OT IUICHOK, BOXOKEHHBIX MPH 00Jiee BBICOKUX TeMIIe-
paTypax, XoTs Ipu Oojiee BHICOKHMX TEMIIepaTypax BXKUTAaHUS 3aMETHa arjoMepanus 4acThl U o0pa-
30BaHHE 00BbEMHBIX MPOMEKYTKOB MEKY OTIACIbHBIMU YacTHLAMHU. Pa3Mep OCHOBHBIX MOP B BOXKEH-
HBIX ¥ MPOTPABJICHHBIX IJICHKAX JEKHUT B npenenax oT 10 mo 20 am. OO0 3TOM CBUAETEIbCTBYIOT U
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JaHHBIC MPOBeNeHHOro BET-aHanu3a, MOKa3aBIIMK Takke, 9TO dPQEKTUBHAS MOBEPXHOCTH IUICHOK
nocturaer 30 MY/T, YTO HA HECKOIBKO MOPSIKOB OONbINE, YeM MOXKHO OXKHAATH OT OECIOpHCTOM
MIJIEHKH.

PeHTreHOCTpYKTYpHBIH aHaIU3 MOKa3all, YTO AOMHHHpYIOIEH (a30oii BO BCEX HCCIEAOBaH-
HBIX TUIEHKaX SIBJISIETCS aHATa3, KaK 3TO ObLIO 3aJI0KeHO B ucxonHoM nopouike TiO,. B uccnenosan-
HOM JWamna3oHe TeMIIepaTyp BXKUTaHHs W3MEHEHHH B COOTHOLIEHWH 3THX (a3 He 3a(UKCHPOBAHO.
Hannyue B mieHkax APYrux KpUCTAIMYECKUX (a3 B KOJMYECTBAX JTOCTATOUHBIX JJISI PEHTT€HOBCKO-
r0 aHalM3a B OKCIEPUMEHTAIBHBIX 00pasiax He oOHapykeHo. OIHAKO MPUCYTCTBHE OTAEIBHBIX XH-
MHYECKHX 3JIEMEHTOB, BXOAALINX B COCTaB HATPUEBOT'O JKUAKOTO CTEKJIA, 3a(UKCHPOBAHO PEHTI'CHOB-
CKHM DHEProJHCIIEPCHOHHBIM aHANNU30M (puc. 2).

20

HHTEHCHEHOCTE, OTH.ET

HHTEHCHEHOCTE, OTH.E]]

2 3
SHEPrHA, k3B

ZHEprad, k3B

a 9]
Puc. 2. DHeproauciepCHOHHBIA PEHTTEHOBCKUIT CIIEKTP TOJICTOM IUIEHKH, COPMUPOBAHHOM U3 MACTHI COAEP-
xarreit 25 mace.% TiO, Bxuranmem mpu 200°C B Teuenne 20 MuH:
a — JT0 TPABIICHUS; 6 — TIOCTIC TPABIICHUS
B 5% pacTBOpe MIaBUKOBOW KUCIOTHI B TEUEHHE OTHOW MUHYTHI.

Hapsny ¢ Ti, O, Si B ruieHkax umeercsi 3amerHoe koimuyectBo Na u C, a Taxke Ca
(~ 1 macc.%), KOTOpbIE CBSI3aHBI C KOMIIOHEHTaMHU HCIOJIB3YEMOro JKUAKOro cTekina. CooTHOLIeHnE
BCEX 3TUX KOMIIOHEHTOB CYIIIECTBEHHO MEHSETCS B Pe3y/bTaTe TPABJICHUS IUNIEHOK B pacTBOPE IJIABH-
KOBOH KHCIOTHI. KonnuecTBeHHbIE XapaKTEPUCTHKH 3TUX U3MEHEHUH JUIsl TJICHKH, 0000IEHBI B Ta0-
nune. 371ech JKe IPUBENCHBI U JaHHBIE U1 00pa3loB, YYaCTBOBABIIMX B MOCIEAYIOIUX (OTOKATAIH-
TUYECKUX DKCTIEPUMEHTaX (IUICHKH 3 U 4).

CooTHOIIEHHEe XMMHUYECKHX 3JIEMEHTOB B TOJICTHIX IUIEHKAX, chOpMHUPOBAHHOI U3 MACTHI coAep:kauleii 25 mace.%
TiO; u BoxackeHHbIX IpH 200°C B TeueHune 20 MUH

KonnaecTBo XMMHIYECKHX IEMEHTOB B 00beMe IUICHKH, Macc.%
XapakTepucTuka obpasna
Turan VYraepon Kucnopon Hatpuii Kpemnnit
1. [TneHka, He TIOABEPraBIIAsCS TPABJICHHUIO TTOCIIE
neep P 25,88 0.62 47,57 9,28 16,65
BXKHUTAHUS
2. Ilnenka, MOBEPraBIIasicsl TPABJICHUIO B TJIABUKO-
BOM KHCITOTE 58,04 1,02 37,51 2,21 1,21
3. [Inenka, HaXOAMBIIASICS B PACTBOPE KPACHTENS U
MTOJIBEPraBIIasiCs BO3ACUCTBUIO YIBTPAPHOICTOBOTO 32,95 0,99 64,82 0,29 0,83
W3ITy9eHUs
4. Ilnenka, HAXOQUBIIASCS B PACTBOPE KPACUTEIIS U
HE TIO/IBEpraBINasicss BO3CHCTBUIO YABTPaPHOIETO- 25,28 5,36 64,81 1,76 1,65
BOT'0 M3ITyICHUS

TpaBneHue BOXKCHHBIX TOJCTHIX IJICHOK B IJIABUKOBOM KUCJIOTE MPUBOAUT K 3HAUUTEIHHOMY
YMEHBIICHUIO OTHOCUTENILHOTO KOJIMYECTBA KPEMHUS M HATPUSI U K ABYKPATHOMY YBEIMUYEHUIO OTHO-
CHTEIBLHOI'0 KOJIMYECTBAa TUTAHA.

OnTHYECKUE CITEKTPHI TMOTJIOMIEHHS TOJCTHIX TUICHOK, CQOPMHPOBAHHBIX CHEIHATBHO JUIS
ATUX UCCIIENOBAaHUI HA MOMJIOKKAX W3 TUIABIICHOTrO KBapia (puc. 3), MOKa3bIBAIOT SPKO BRIPAXKEHHOE
MOTJIONICHUE M3ITydeHus B auamna3zone aiuuH BoiH 280...380 HM, 4TO Ieecoo0pa3Ho CBS3aTh C I0-
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riomeHreM Hanouacturiamu Ti0,. Koaddunment normomnienns, pacCunTaHHBIN IS 3TOTO AUANa3oHa
JUIMH BOJH, COCTaBJsieT mopsaka (2...5)- 10° em™. ITormnomenue B Ooniee IIMHHOBOJIHOBOM YacTH
cnekrpa 400...1100 HM BeposiTHEE BCEro CBSI3aHO C ITOTJIONICHUEM Ha CBOOOIHBIX HOCHUTENISAX 3apsjia
Y C IPYTHIMH COCIUHEHHIMH, B YACTHOCTHU ¢ okcugamu Si, Na, Ca, Taxke IpUCYTCTBYIOIIMMU B TIJICH-
KH BCIICJICTBUE VX HAJIMYHS B XKHUJIKOM CTEKJIC, HCITOIBE3YEMOM JIJIsl IPUTOTOBIICHUS TTACTHI.

1— KBApLUEEOS CTEKMD
L 2—nnexka TiD2

VHTEHCHBHOCTE, OTH. &4,

AV k

T T
600 800 1000

T T 1
200 400 1200

AMAHHE BONHEL. HM

Puc. 3. CriexTp nornomeHns KBaprieBol MOIOKKH ¥ ¢ pOpMUPOBAHHON Ha HEH IJIEHKH W3 MAaCTHl,
conepskamei 25 mace.% Ti02, BoxkenHo# ipu 200°C B TeueHne 20 MUH U TPOTpaBIIEHHOH B 5% pacTBope
IUTABUKOBOW KUCIJIOTHI B TEUEHUE OJHOW MUHYTHI

doToKaTaTUTUYCCKHUI 3(1)(1)CKT OT TOJICTBIX INICHOK, COACPKAalINX JUOKCHU]] TUTAHA, UJUIFOCTPU-
PYIOT CHCKTPLI MPOITYCKAHUSA BOAHOI'O PACTBOpA C OPTraHUYCCKUM KPaCUTCIICM (pI/IC. 4), PA3IIOKCHUC
KOTOpPOro nporn3BoAnJIOCL OAHOBPEMCHHO IIpHU y.]'II:Tpa(i)I/IOJ'IeTOBOM 06Hy‘IeHI/II/I u 0e3 Hero.

100
80
60 4

40

HUHTCHCHUBHOCTbD, %

204

1—a

T T T
400 500 600 700 800

JJIMHA BOJIHBI, HM

Puc. 4. Cnektpsl nporryckaHusi BOJHOI'O pacTBOpa METUIEHOBOIO CHHET 0, HAXOAUBLIEr0CS B IPUCYTCTBUU
IUIEHKU IUOKCHJA TUTaHa, BoxkeHHOM rpu 200°C B TeueHue 20 MUH U NOABEPTUIEHCS TPABICHUIO B
5% pacTBOpe IIaBUKOBOM KHCIOTHI B TEUEHUE OAHON MUHYTHI:

1 — McXomHBIN pacTBOP KpacuTenst; 2 — KOHTPOJIBHBINA pacTBOP KpacHTesl, 00JIydaBuierocs 6e3 sKCrepuMeH-
TaJBbHO 00pasna; 3 — pacTBOP KpacuTeNs B IPUCYTCTBUH IUICHKH C JTMOKCHJIOM THTaHA, HE MTOBEPTaBIIHICS
BO3/ICHCTBHIO YABTPA(NOIETOBOTO M3ITyICHHUS;

4 — pacTBOp KpacHTellsl B IPUCYTCTBUU IUICHKH C AMOKCHIOM TUTAaHA, TIOABEPraBIIMICS BO3ACHCTBUIO yIbTpa-
(hMOIETOBOTO M3Ty4ECHUS

VYBenuueHne NporycKaHusl pacTBOPA C KPACUTENIEM B IPUCYTCTBUHU MJIEHKH C TUOKCUIOM TH-
TaHa, HE MOJBEpraBIIerocs yinbrpaduoneroBoMmy o0mydeHnto (KpuBas 3 Ha puc. 4) TOBOPHT O CyIle-
CTBEHHOH XeMOCOPOIIMOHHOM CIIOCOOHOCTH TaKuX IUIEHOK. ClieayeT OTMETHTh, YTO KaK 00JTyJaBIIHe-
csl, TaK M HE OOJIyyaBIIMECS B PACTBOPE KpacHTeNs MJICHKU MPHOOPETaloT CHHUWI IBET, YTO CBUE-
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TCIBCTBYCT O XeMOCOp6I_II/II/I KpaCcuTeCJIs1 Ha MOBEPXHOCTU IIJICHOK. PentrenoBckuii OHCProaAnuCIiICPpCr-
OHHBIM aHAJIU3 TOJICTBIX INICHOK C a,[[COpGHpOBaHHBIM KpacCUTCIEM O6Hapy>KI/IBaGT B COCTAaBC HX IIO-
BCPXHOCTHOI'O CJIOM 3HAYUTCIBHBIC KOJIMYCCTBA YIJICPOJa U KHUCJIOpOAd, a TAKIKE CCPYy, KOTOPBIC CO-
CTaBJIAIOT OCHOBY KPACHUTCIIA.

HpOCBCTHCHI/Ie pacTBOpa KpaCUTCIA CYHICCTBCHHO OoIIbIIIe TTOCHE YJ'ILTpa(I)I/IOJ'ICTOBOFO O6J'Iy—
YCHUA (KpI/IBaH 4 Ha puc. 4), UTO ABJIACTCA MOATBCPKACHUCM (bOTOKaTaHHTquCKOﬁ AKTUBHOCTH Ha-
HOCTPYKTYPHUPOBAHHOI'O IUOKCHIa TUTAHA, BXOAALICI O B COCTaB C(i)OpMI/IpOBaHHBIX TOJICTBIX ITJICHOK.

3akjIoueHne

Pazpaboran mpoctoii u 3¢hHeKTHBHBIN METO CO3JaHNs HEOPTaHWYECKUX MOPHUCTHIX IICHOK,
coJiepXKallliX HaHOCTPYKTYPUPOBAHHBINM TUOKCHJ THUTAaHA, IO TOJICTOILUIEHOYHOW TEXHONOTHU. B co-
CTaB MacTOOOPa3HOM KOMIIO3UIMH, MCIIONB3YeMOW Al GOPMUPOBAHMS TaKUX IUICHOK, BXOJHWT Ha-
tpueBoe kuuakoe crekiao ('OCT 13078-81) W HaHOAWCIEPCHBIM IOPOMIOK JWOKCHAA TUTaHA
(Degussa P25). Bxuranue takux nact mnpu 200...400°C obecrieynBaeT MEXaHUYECKYIO TIPOYHOCTh U
XOpOLIYI0 aAre3uio IMJIEHOK K CTEKISHHBIM IMOAJOXKAaM IPU HEU3MEHHOCTH COOTHOLIEHMs aHa-
Ta3/pyTHJI IO OTHOLICHUIO K UCXOAHON Kommo3uuy. Co3naBaeMble TAKUM 00pa3oM MJICHKH MPUHIIH-
MUAJIEHO TPUTOTHBI A1 HOTOKATATUTUIECKON OYUCTKH BOJBI.

ABTOpBI BhIpakaroT npusHatenbHocTh komnaHuu AJIBJIEC-BEJI 3a maTepuanbHyro moa-
NIEPAKKY BBHITIOTHEHHBIX UCCIIEIOBAaHUM.

FORMATIONS AND PROPERTIES PHOTOCATALYTICALLY ACTIVE THICK
FILMS WITH DIOXIDE TITANIUM

K.V. ASHURKEVICH, I.A. NIKOLAENKO, V.E. BORISENKO

Abstract

Photocatalytically active porous films as thick as 20 pm were fabricated from the paste com-
posed of sodium silicate solute and nanodispersed TiO, powder fired at 200 to 400°C on glass sub-
strates. It was shown, that the porosity of films can be extended by chemical etching, that allows an
increase of the effective surface up to 30 m*/g. The photocatalytic activity of the films was estimated
by decomposition the organic dye which was aqueous solution of methylene blue subjected to ultra-
violet radiation.
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