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DKCIEePUMEHTAIbHO HMCCIICIOBAHO BIHMSHUE J100aBOK TOBEPXHOCTHO-AaKTUBHBIX Be-
trectB (ITAB) Ha MOPHUCTOCTH TOJNCTHIX TIEHOK, GOPMHUPYEMBIX Ha CTEKIISTHHBIX MOJTOXK-
Kax U3 MacToo0pa3HbIX KOMIO3HIUH, BKIIIOYAONIUX B KAYECTBE OCHOBHBIX KOMIIOHEHTOB
JKUJKOE CHITMKaTHOE CTekI0 (75 macc.%) U MOpOIIOK HAHOCTPYKTYPUPOBAHHOTO TUOKCH-
na tutana (25 macc.%). 15 OBBIIeHNs] TOPUCTOCTH IJICHOK Hanbonee 3pPpekTuBHO uc-
MOJIb30BaHUE B KAa4eCTBE JOOABOK K 0a30BOM KOMITO3HMIIUH MOBEPXHOCTHO-AKTHBHBIX BE-
niectB. Jns GopMUpOBaHUS TONCTHIX IJICHOK M3 TaKMX KOMITO3WIIMH, HAHECEHHBIX Ha
CTCKJISTHHBIC TIOJUIOKKH, IOCTATOUHOM SBJISETCS UX TepMooOpadotka mpu 200—400 °C B
TeueHue 20 MUH Ha BO3AYXeE.

Kniouesvie cnosa: TOIACTBIC IJVICHKHU, AUOKCU L TUTAHA, IOBEPXHOCTHO-aKTUBHBIC BCIICCTBA.

BBenenne

Juokcun turana (TiO,) u3BeCTeH Kak OIWH M3 HauOosee APPEKTUBHBIX (OTOKATATUTHYC-
CKHX MaTepHalIOB, He IPUIMHSAIONINX Bpea okpyxaromiei cpene [1,2]. B ocHoBe ero ¢orokaTanmuTu-
YECKOT0 JEHUCTBUS JIEKHUT TeHepalys 3JeKTPOHHO-IBIPOYHBIX Map MPH MOTJIOIEHHE KBAaHTOB CBETa C
SHEpruei OOoJIbIIE IUPHHBI 3aNPEIICHHON 30HbI 3TOro Marepuaia (~3 eV). O0pasyrolirecs HepaBHO-
BECHBIE DJIEKTPOHBI M JABIPKH MUTPHUPYIOT K MOBEPXHOCTH MaTepuaja U CTUMYIHPYIOT XUMUYECKHUE
peakuy Ha Hel, 4To BO3MOXHO MCIOJIb30BaTh I (POTOKATANUTHYECKOW OYMCTKH BOABI M BO3/AyXa
OT OPraHMYECKHX 3arpsS3HEeHU, (POTOHM3a BOJIBI U B PsJie APYTHUX MIPHIIOKESHUH.

Panee MbI nmokasanu [3], 4T0 TOJCTBIC MJICHKH, CHOPMUPOBAHHBIC U3 KOMIIO3HUIIUH, COCTOS-
el U3 XKUIKOTO CHIIMKATHOTO CTEKJIa M MOPOILKAa HAHOCTPYKTYPHUPOBAHHOTO THOKCHAA THTaHa, 00-
JafaloT NpUEeMIEMO (POTOKATATMTUIECKOH aKTUBHOCTBIO. DTO OBIJIO OLIEHEHO MO (OTOCTHMYJIHUPO-
BaHHOMY Pa3JIOKEHUIO OPraHUYEeCKOT0 KPacUTeNsl B BOJHOM pacTBope. UTOOBI MOBBICHTE 3Ty aKTHB-
HOCTB TIPEJIaraeTcsl yBeJIMYUTh HOPUCTOCTh TOJCTHIX IUIEHOK, JOCTHYb 00Jiee BHICOKOM MOPHCTOCTH
BO3MOXHO ITyTE€M BBEJIEHHS B COCTaB KOMIIO3UIIMH OBEPXHOCTHO-aKTUBHBIX BEILIECTB.

MeToz]mca NMpPpoOBEACHUSA IKCICPUMEHTA

B kauecTBe MOUTOKEK MCIIONH30BAIM CTEKJISHHBIC TUIACTUHKH pa3MepoM 25X 75 MM TOIIH-
Hoii 1 mMM. [loaroToBka momokek BKIOUYaa 00€3KUpUBAHUE B ATWIOBOM criupre 10 MUH IIpH KOM-
HATHOH Temmeparype, 06padoTky B xpomoBoii cmecu (K,Cr,0; + H,SO,) B Teuenne 10 MuH npu KOM-
HaTHOW TeMIepaType, MPOMBIBKY B AUCTHILTUPOBAHHON Boje, Cymky Ha Bo3myxe mpu 100 °C. IToxaro-
TOBJICHHBIE TAaKUM OOpa3oM MOJUIOKKH CPa3y K€ MCIOJIb30BAJU JJIsl HAHECEHUS] Ha HUX TOJICTOILIE-
HOYHOU KOMITO3UIIMH (TIaCTHI).

ba3oBbIil cOCTaB MacThl BKIIFOYAI KHJIKOE€ CHIIMKATHOE CTEKIO (CHaMKaTHbId Kiei) — 0,75 T, u
MOPONIOK HAHOCTPYKTYPHPOBAaHHOTO Juokcuzaa tutana — 0,25 r. DkcrepuMeHTaIbHbBIE TTACTHI CO3/a-
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BalM A00aBysAs K 0a30BOM KOMITO3UIIMH ITOPOIIOK METalla MM MOBEPXHOCTHO-aKTHBHOE BEIIECTBO
(TTAB). Uccnenopanu BiusiHue cnenyrommx [TAB: cymbdanon CpHjn.-CeHy-SO,ONa (annonHbI),
tpusTanonamun CgHisNO; (katuonnsrit), rexcagermnamua C;6H3sN — (CH3(CH,)14CH,NH,) (katu-
OHHBI).

[IpuroToBneHHbIC MACTHI MITIATEIEM HAHOCHJIM HA CBEXKEIOJTOTOBICHHBIC CTEKJISIHHBIE TIOI-
noxku. Jns GopMupoBaHus onpeneneHHON MPOCTPAaHCTBEHHON KOH(MUTYpAIMH TUICHKA Ha TOBEPX-
HOCTH TOJIJIOKKH UCTIOIH30BAIM KOHTAKTHYIO MAcKy TOJNIIUHON 20 MKM U3 MMOJMMEPHO# mieHku. [1o-
CJIC HAHECCHUS TUICHKH MACKYy YIaJIsUIH.

[MommokKkK ¢ HAHECCHHBIMU IUICHKAMHU TPOCYIIUBAIIM HA BO3JIyXe B TeYeHUE 15 MUH, mocie
Yero MoJBepraid TepMooOpadoTke B BO3AYIIHOM cpefe B Tedenne 20 MUH npu (PUKCHUPOBAHHOM TEM-
nepatype u3 nuanazona 200—400 °C.

CTpyKTYypy MOBEPXHOCTH W TONEPEYHOTO CEYCHUSI CPOPMUPOBAHHBIX TOJICTHIX IICHOK aHa-
JIN3UPOBAIN B PACTPOBOM JJICKTPOHHOM MHUKpocKkorie (POM). da30BeIi cOCTaB OMPEASIISIA PEHTTC-
HOU(DPAKITUOHHBIM aHAJIA30M.

®DoTOoKATATUTHYECKHE CBOMCTBA CHOPMUPOBAHHBIX TOJICTHIX TUICHOK OIICHUBAJIH 110 PA3JIONKE-
HUIO OpraHudeckoro kpacutens — metmwieHoBoro cuHero (CisHisCN3SxH,0), B BomHOM pacTBOpe,
TI0JBEPTHYTOro yibTpaduoneToBoMy 061ydeHHio. Konrentpamus kpacutens cocrapisma 8x10° 9%,
YTO OBLIO JIOCTATOYHO, YTOOBI HCXOHBIA PACTBOP MMEJ HACHIIICHHBIH CUHUIA 1IBET.

OGpasIBl TOICTHIX MIEHOK PaBHOM ruromamu (1cM?) Ha CTEKISHHBIX MOUTOKKAX [TOTPYKAIH B
vamu [leTpu, 3amoTHeHHbBIC PABHBIM 00bEMOM (5 MIT) KpacHTeNs U TIOMENANU O PTYTHYIO TyTOBYIO
ra3opaspsaHyto jamiy MorHocThio 400 Bt. Bpems oOmyuenus cocraBwio 8,5 4. B rpymmy koH-
TPOJILHBIX 00PA3II0B BXOTHITH:

—vama llerpu ¢ pacTBopoM KpacuTens HO 0€3 TOJUIOKKH C TOJICTOW TUICHKOW, 00mydaemast
OJTHOBPEMEHHO C AKCIEPUMEHTAILHBIMUA 00pa3iaMu (JIsi KOHTPOJIs (POTOPA3I0KECHUS KpacuTes 0e3
KaTaJTUTHYECKOTO YYaCTHs SKCIICPUMEHTAIIBHOTO 00pa3ia);

—vama [leTpu ¢ 3KCIEpUMEHTATIBLHBIM 00Pa3IOM H PACTBOPOM KPACUTEsl, HE TIOABEepPraBIIIHe-
csl 00JTydeHUIO (U1 KOHTPOJIS Pas3IoKEHHUS KpacuTelisi O0e3 yJacTHs CBETa TOJBKO 3a CUYET KaTalHUTH-
4yeckoro 3¢ (eKTa OT IKCICPUMEHTAIILHOTO 00pasiia).

PasnoxeHne kpacuTensi KOHTPOJIMPOBAU MO M3MEHEHHIO ONTUYESCKHUX CIIEKTPOB €ro MPOITyC-
KaHUS B BUIUMOM JIHaIta3oHe IHH BOIH (540 — 720 HM).

Pe3y.]'leaTbI U UX 06cym}1elme

DKCepUMEHTAIbHOE HCCIeIOBAaHUE TOJCTHIX IUICHOK, C(HOPMHUPOBAHHBIX W3 KOMITO3MIIHIA,
conepxkamux [1AB, mpoBoauIM TOIBKO C WCHOJIB30BaHHEM Cylb(aHOIA W TeKcaJeliaMiuHa, I0-
CKOJIBKY TPHATAHOJAMHH OKa3aJiCs HEMPHEMJIEMbIM JUIS MMOJYYCHUS MCXOIHONW FOMOTEHHOM KOMIIO-
3unud. [10BepXHOCTHO-aKTHBHBIC BEIIECTBA, 100ABJICHHBIC B 0a30BYI0 KOMITO3UIIMIO (FKUIKOE CHUJIH-
kaTtHOe ctekio — 0,75 ¢+ TiO, — 0,25 1)

DKCHepruMeHTalIbHOE WCCIIEIOBAaHHUE TOJICTHIX IUICHOK, C(DOPMHUPOBAHHBIX M3 KOMIIO3HUIIAHN, CO-
nepkamux [TAB, nmpoBoauIM TOJBKO C MCIOJIB30BAHUEM CYJib(aHOIa U TeKCaIeIMIaMHHa, TIOCKOJIBKY
TPUATAHOJIAMUH OKa3aJICsl HEMPUEMIIEMBIM JUTS TTOYYEHHSI ICXOIHONH TOMOT€HHOM KOMITO3HITHH.

Ha puc. 1 mokazaHa CTpyKTypa TOJICTHIX IJICHOK, C(HOPMUPOBAHHBIX U3 0a30BOW KOMITO3UIHH
¢ no6apnennemM paznuyHsix [IAB n amomMuHneBoil myapsl.

YcraHoBIEHO, 4TO 100aBlIicHUE CYlb(aHoIa HEe MPUBOIAUT K TOBBIIICHUIO ITOPUCTOCTH (Hop-
MHUPYEMBIX TOJICTHIX TuIeHOK. HaoOopoT, CTpyKTypa IUICHKH TIOCJIE BXKUTAHUS CTAHOBUTCS Ooliee
IJIOTHOW. DTO CKa3bIBaeTcs M Ha 3¢ dekTe oT J00aBICHUS aTIOMUHIEBOW myIphl. [lopoobpa3oBanue,
CBSI3aHHOE C IPUCYTCTBUEM 3TOT0 METaJIa B UCXOIHOW KOMIIO3MIINY, OKAa3bIBACTCS MOAABIICHHBIM.

WHoit 3 ekt Habmomaercs or qobaBieHus rekcajeipiamuia. Jto [IAB ctumynupyer 06-
pa3oBaHUe MMOp B IUICHKE TPU €€ BKUraHuu. PasmMep mop HaxoIuTCs B IMANa30HE OT HECKOJIBKUX MKM
110 1ecATKOB MKM. Pabory ¢ atum [TAB pelieHO MPOJODKUTE C LEIbI0 OLIEHKH (POTOKATAIMTHUYECCKOM
AKTUBHOCTU (DOPMUPYEMBIX C €TI0 MCIIOJIB30BAHUEM TOJICTHIX TJICHOK.

DOTOKATATUTHYECKYIO aKTHBHOCTh C(HOPMHUPOBAHHBIX TOJICTHIX IJICHOK OLIEHWBAIIM TI0 pas-
JIO)KEHUIO OpraHudeckoro kpacutens — meTwieHoBoro cunero (CigHigCiNsSxH,0), B BogHOM pac-
TBOpE, MOJABEPrHYTOM YIbTPa(hHUOIECTOBOMY OOJIYUEHHIO OT PTYTHOM JAYTrOBOM ra30pa3psaHOM jaMIIbl
10 METOUKE, OMMMCAHHON BEIIIIC.
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24:3um.

20,0um

15,0kV x1,50k SE(U)

Puc. 1. IToBepXHOCTb ¥ ONIEPEYHOE CEUEHHE TOJICTHIX IUIEHOK, C(DOPMHUPOBAHHBIX U3 0a30BOM KOMIO3UINH C
nobasnenuem [TAB u anmromuaneBoit myaps! Bxuranuem npu 200 °C B Teuenue 20 MUH Ha BO3JyXe!
a, 6 — 6azoBast kommnoszuims + 0,03 T 5%-ro pacTBopa cynbdanona; g, 2 — 6azosas komnozunus + 0,03 r 5%-ro
pactBopa cynbdanona + 0,05 r Al mynpsr; 0, e — 6a3oBas kommo3unwms + 0,1 T rekcamenuIaMiaa

CriekTpbl NPOIYCKaHMs PacTBOPOB C KpPacHUTENEM, HaXOJUBILMXCS B KOHTAKTE C TOJICTOM

IJICHKOW, CPOPMHUPOBAHHOM U3 0a30BOM KOMIIO3MIIUY C TeKCaACIIUIaMHIHA, IPEACTABICHBI Ha PHC. 2.
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Puc. 2. CriekTpbl IPOIYyCKaHHs pacTBOpPA KPACUTEINSI — METUIIEHOBOT'O CHHETO B MIPUCYTCTBUH 00PAa3I0B TOJICTHIX
IJICHOK, C(HOPMHUPOBAHHBIX M3 0A30BOH KOMITO3MIIMH C FeKcaaeuiaMuHoM Bxxuranuem mpu 200 °C B TeueHue
20 muH Ha Bo3zyxe: | — oOyueHHBIH pacTBOp KpacuTess 6e3 o0pa3sia; 2 — HeoOIy4eHHBIH pacTBOp
¢ 00pa3uom; 3 — pacTBOp KpacuTesi, 00JIydeHHbII B IPUCYTCTBUU 00pa3iia
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Jlob6aBka Ha3BaHHOrO [IAB B 0a30BYyI0 KOMITO3UITNIO, N3 KOTOPOW M3TOTABINBAIKNCH HCCICTY-
€MBI€ TOJICTHIE TNIEHKH, HE MPUBOJUT K CYIIECTBEHHOW XeMOCOPOITMN KPACcHUTENsl Ha WX TIOBEPXHOCTH
ipu oTcyTcTBUHN Y D 00myuenwus. [Ipu o0irydeHun sxe mpo3pavHOCTh paCTBOPA TOBBIMIAETCS, YTO CBH-
JETEIBCTBYET O (DOTOKATATUTHICCKOM PA3JIOKEHUH COICPIKAIICTOCS B HEM KPaCHUTEIISL.

3akiaouenue

[IpoBeneHO KCHEPUMEHTATBHOE MCCIEOBAaHUE BIMSHUS IIOBEPXHOCTHO-AaKTUBHBIX BEILIECTB
(cynbthaHom, TpUITAHOIAMHH, FeKCaJelIMIaMUH) Ha TIOPUCTOCTh TOJICTBHIX IUICHOK, (DOPMHUPYEMBIX U3
MacToo0pa3HbIX KOMIO3UIHM, BKIIOYAIOIIUX B KAYeCTBE OCHOBHBIX KOMIIOHEHTOB JKUAKOE CHIIMKAT-
HOE CTEKJIO ¥ IOPOLIOK HAHOCTPYKTYPUPOBAHHOTO TUOKCUAA TUTAHA. Y CTAHOBJIECHO CIIEAYIOIIEE!

— 13 OIIPOOOBAHHBIX IOBEPXHOCTHO-aKTUBHBIX BEIECTB — CYIb(aHOI, TPU3TAHOIAMHUH U I'eK-
calleJIaMHH, TOJIKO TeKcaJeliIaMiH T0Ka3al cBO0 3(PQEeKTUBHOCTh B YCHIIEHHH MOpooOpa3oBa-
HUSL B TOJICTBIX IJICHKAX, (POPMHUPYEMBIX U3 0a30BOM KOMIIO3ULIUH C JOOABICHUEM THX BELIECTB.

— HanOonpUIyI0 (OTOKATATUTHYECKYIO AKTUBHOCTb, OLIEHEHHYIO II0 Pa3JI0’KEHHIO METHJICHO-
BOT'O CHHETO B BOJHOM pacTBope npu YD o0imyueHnn, NoKa3ail TOJICThIE TIEHKH, chOpMUPOBaHHBIE
Ha CTEKJISTHHOM MOJUI0KKE U3 0a30BOM KOMIO3HUIIMY € 100aBICHUEM I'eKCaJelliIaMUHA.

ABTOpBl BhIpaxaroT npusHateiabHocTh komnaHuu AJIBJIEC-BEJI 3a MarepuanbHyr0 MHOI-
JIEPAKKY BBITTOJTHEHHBIX UCCIIEIOBAHUM.

EFFECT OF INTRODUCTION SAS ON THE STRUCTURE OF THICK FILMS OF
SILICATE GLASS AND NANOSTRUCTURED TiO,

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

Abstract

Photocatalytically active porous films as thick as 20 um were fabricated from the paste com-
posed of sodium silicate solute and nanodispersed TiO, powder and SAS fired at 200 °C on glass sub-
strates. It was shown, that the porosity of films can be extended by the introduction of surface-active
substance. The photocatalytic activity of the films was estimated by decomposition the organic dye
which was aqueous solution of methylene blue subjected to ultraviolet radiation.

Cnucok JuTepaTypsl

1. Carp O., Huisman C. L., Reller. A. / Photoinduced reactivity of titanium oxide Prog. Sol. State Chem. 2004.
32, 33-177.

2. Vivero-Escotol J. L., Chiang Y-D., Wu K. C-W. et. al. Recent progress in mesoporous titania materials: ad-
justing morphology for innovative applications, Sci. Technol. Adv. Mater. 2012. 13, 013003. P. 9

3. Awypresuu K.B., Huxonaenxo HU.A., bopucenxo B.E. Il oxn. BLYUP. 2012. Ne 6 (63). C. 51-57.

13





