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Co3zoan opzano-neopzanudeckuil HaHOKOMNO3UM Ha 0CHOBE OKPAULEHHOZ0 KCANMEHO8bIM Kpacumenem podamui 6K
U donUPoBa020 OUOKCUOOM Kpemuus noauypemanaxpuiama. Mcciedosanvt cnexmpanvivle i gomogusuueckue
ceoticmea. Iloxasano, umo enedpenue HaHOUACMuUY, A3POCULA 8 NOJUMEPHYI0 MAMPULY YeeIuuusaem Qomocmoi-
KOCMb Kpacumens U UHMeHCUSHOCMYb JIOMUHECUEHUULL.

Kmouesote croea: pooamun 6K, noiuypemanaxpuiam, aspocui, IOMUHECUCHUUS, POMOCMOUKOCMb

N3ydenne cBONCTB OPraHMYeCKUX KpacuTesiell, BKITOYEHHBIX B TIOJNYPETAHOBYIO MaTPHUILY, SIBJIS-
€TCsT TPeIMETOM OOJIBIIIOTO WHTEPECA B UCCIIEN0BATETBCKON A€ TETBHOCTH B 00IACTH KBAHTOBON
snextponuku [1—3]. TTosmypeTaHoBbie MATPHIIBI BHIIESIOTCST 0060 Ga1arogapst MHOT00Opasuio,
JIOCTYITHOCTH, BO3MOKHOCTH JIETKOTO BBEJIEHUSI KpacuTesiell, 0[HOPOIHOCTH MaTepHala, YTo 0Co-
GEHHO Ba)KHO JIJISI TIOJTyYEHUsT U3JIyYeHusT BHICOKOTO Ka4ecTBa Y3KOW CIEKTPATbHON IIHPUHBI.
[TomrypeTansbr — 3T0 HyHKIIMOHATBHBIE TIOJUMEPBI, CBOMCTBA KOTOPBIX MOKHO aalITHPOBATD ITY -
TEM TIPOCTOTO MOAOOPa MCXOMHBIX KOMIIOHEHT B COOTBETCTBUU € TPEOOBAHUSIMU COBPEMEHHBIX
npuMeHeHnil. B yacTHOCTH, OHM 06ECTIeYNBAIOT BBHICOKYIO JIYYEBYIO TIPOYHOCTH, HEOOXOIUMYTO
JUTSI JIa3€POB, pabOTAOININX B UMITYIbCHO-TIEPHOINIECKOM peskuMe [4].

OJHO 3 OCHOBHBIX TIPOGJIEM, OT YCIIEITHOTO PENIeHUsT KOTOPOii 3aBUCUT BO3MOKHOCTb 11~
POKOTO MPAKTUYECKOTO TPUMEHEHUS JIa3€POB € MOJTMMEPHBIMU 3JIeMEeHTaMH Ha KPACUTEJSIX, SIB-
JigeTcst yBeJandeHne nx (oTocToRKOCTH U pecypcHbIX XapakTeprucTuk. CiI0KHYIO 33/1a4y 1OBbI-
HIEHKS] yCTOWYNUBOCTH KPACUTEJIS B TBEP/IOM TeJle PeIaloT, UCIIOb3Ysl KOBAJTEHTHYIO CBA3b MEK/LY
(hryopodopoM 1 CTPYyKTYypHBIME 2JIeMeHTaMU MaTPUILeI [ 5, 6]. Hasimume koBasieHTHOI CBsI3U BBO-
JIAT B MOJIEKYJIy KPAcUTEIsI PEKOMOMHAIMOHHbBIE KaHAJIbI, Yepe3 KOTOPbIE paccenBaeTcst u30bl-
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TOYHAST SHEPTHUS U, CJIEJOBATENHLHO, OTBOJIUTCS HAKOTJIEHHOE TEILTIO OT BO30YIKIAIOIIETO CBETA BO
BpeMs 1poriecca oOsryuerusi. OTHAKO /1aIeKO He BCe KpAacUTe I UMeoT (hyHKITHOHATbHBIE TPYTI-
1B, Kak B caydae kymapuna-4 (—OH, B pabore [5]) nmu denanenona F160 (—NH,, pabora [6]),
criocoOHbIe 00Pa30BBIBATH KOBaseHTHBIE CBsi3U. (DOTOCTONKOCTD OPraHUYECKOTO KPACHUTEJIST 3a-
BHUCHT HE TOJBKO OT €0 CBOWCTB W TIPUPO/IBI TBEPAOTEIBHON MAaTPUIIhI, & TAK’Ke OT BBOAMMBIX B
MaTpPUILy MOAUDHUIMPYONIIX 100aBOK [7].

B nocreiiee BpeMst MCCIIe10BaTe U IPOSIBIISLIN OOJIBIION HHTEPEC K OPraHO-HEOPraHMYECKUM
HAaHOKOMIIO3UTaM, ITOCKOJIbKY VX IIPUMEHEeHNEe 3HAUUTEIbHO YJIy4IllaeT CBOicTBa Marepuasa. Ta-
K€ HAHOKOMITO3UTBI MOTYT OBITh ITOJTy4eHbI HETTOCPEJCTBEHHO CMENTMBAHNEM OPTAaHMYECKUX Ma-
TEepPUAIOB C HCOPTAHUYECKUMH HAHOYACTUIIAMU WJIH C TTIOMOIIBIO 30JTh-TeJTh POIlecca — TUIPOJIN-
32 U MOJINKOHJIEHCAIINY CUJIAHOB B BOJTHO-CITMPTOBOI CMECH C MCIIOIb30BAHUEM KHICJIOT (COJISTHOI,
a30THOM) B KayecTBe KaTaimsaTopa peakuuu st cunresa SiO,-matpun [8]. McnosibsoBamue
CUJIbHBIX HEOPTAHUYECKUX KHUCJIOT B 30JTb-T€JIb MPOIECCE TPUBOIUT K JIETPAJAIINU OOJTHITHHCTBA
KpacuTesell y;Ke Ha CTa/ UM puroToBIeHusd [9].

PesybraThl Hccie10BaHuil M UX 00CysKAeHue. B HacTosiieil paboTe rcciemayercst BIusiHue
HAHOYACTHUI[ a9POCUJIA Ha CIIeKTpasibHble U poTodu3nuecKkne cBoiCcTBa KpacuTess pogamut 67K
(B mampHelimiem R6G) B mommmepHOlt KoMmo3unuu Ha ocHOBe mosmypetaHakpuiaata (PUA).
OGbeKkTaMu MCCIeIoBaHus OB XOPOIIIO U3YYEeHHbII B PA3IMYHBIX CPeax ¢ BBICOKUMU pabo-
yuM# Xapakrepuctukamu kpacutesb R6G [10], KoTopbIit NCTIOB3yeTCS TIPU CO3/TAHUY AKTUBHBIX
CpeJI TlepecTpanBaeMbIX JIa3epoB, U mosnMepHas Matpuiia PUA, mmpoko npruMeHsiemast paHee B
JIa3epHBIX aJIeMeHTax Ha Kpacutessx [1, 3, 11].

KomMmepueckuii nazepubiii kpacurteab R6G (99 %, pupma Exciton, CIITA) 6bL1 ncnoib30Ban
B HOJIyY€HHOM BH/e Oe3 oMoNHUTEeNbHON ourcTKU. PUA CHHTE3UPOBAIN METOIOM PaIUKaJIb-
HOW TOJMMepU3ali OJUTOypeTaHAKpUIaTa Ha OCHOBE OJUTOOKCUTIponuieHTanKomrst (MM
2000) n TomymmeHAMM30IMaHaTa. Peakiio poTomomMeprusaIuy TpOBOAMIN ¢ TIOMOTIbI0 (o-
TOMHUIMaTopa — U300yTUI0BOro sdupa Gensonna [1, 3]. Ocobernnoctbio cTpykTypbl PUA sB-
JIIETCST TIPOCTPAHCTBEHHAST CeTh (DPM3NYECKUX CBSI3EH € BBICOKOI TOABUKHOCTBIO, OOYCIOBIIN-
BaIOMIast BBICOKYIO JIyUEBYIO TIPOYHOCTh MAaTPHIIHI.

B kauecTBe HEOPTAaHWYECKOTO HATIOJTHUTEJISI UCTIOIb30BAIM HAHOYACTUIIBI BBICOKOIMCIIEPC-
HOTO amopdHOro auokcuaa kpemuusa (aspocui, Si0O,), moaydaemble IIAMEHHBIM THIPOIU30M
YeThIPEXXJIOPUCTOTO KPEMHUST BBICOKOIT uncTOThI. [TokazaTess nmpesomienust aspocuia n = 1,452,
cpeaHuit pa3Mep yacTuil coctapisieT 7—30 HM.

IKcrepuMeHTaIbHbIe 00pasilbl UMEINU CTPYKTYPY B BHJE TPHUILIEKCA, B KOTOPOM TIOJIUMED
ObLI pasMelieH MeX/IY ABYMsI ONTUYECKUMU MOooxkKaMu. R6G Gbl BBEIEH B OJUTOMEPHYTO
CMeCh C UCIOJIb30BAHNEM PACTBOPUTEJISI — XJIOPUCTOTO METUJIEHA, KOTOPBIH 1epe/i OTBepPK/IeHNU-
eM y/laJIsiyii BakyyMUpoBaHueM. KoHIleHTpalust KpacuTesis B ITOJIMMEPHON MaTpuile, 1mosydae-
MOHM MeTozoM (OTOMOJUMEPU3AITNN, COCTABJISIA ~10* MOJb/J1. HeoOGXoauMyo onTHIecKyo
IJIOTHOCTH 0OPA3IIOB IOyl U3MEHEHUEM TOJIIIUHBI CJIOS TOJMMEPA MEKLY TIOTIOKKAM.

Benecrue ruspodubHOro XapakTepa, mopepxHocTh Hanouactui] SiO, 06/1aiaeT rurpocko-
MTYECKUMU CBOMCTBAMUH, COMEPKUT (DUBUIECKU a[cOPOUPOBAHHBIE MOJIEKYJTBI BOZbL. [loaToMy
aspocuJ rpeaBapuTesbo mpokaausaau npu 600 °C B Teuerue 5 4 nepeji BBeJEHUEM B HCXOIHYIO
cMech oJtrromepa. KonieHTpaluio HaHo9acTuIl B 00pasiiax u3MeHsm B npezesiax ot 1 1o 8 mac. %.
MakcumaabHOE KOJIMIecTBO aspocuia (8 %) B HAIIUX ONbITaX 00YCJIOBJIEHO TIPOITYCKAHUEM HEO-
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Puc. 1. Crextpor nporryckauus PUA: kxpuBasg 1 — MCXOTHBIN TTOMMep; KpuBast 2 — TOJINMep, TOTTHPOBAHHBIH
SiO, ¢ 8 mac. %. Tonuna 06pasios 2 MM

Puc. 2. Cuexrpsl norsiotnienus kpacuresss R6G B PUA: kpuBas 7 — B ucxosHom nosmmepe; kpusbie 2, 3,4, 5 — B
nosMepe, gonuposannom SiO, ¢ 1, 2, 4 1 8 Mac. % COOTBETCTBEHHO

kpamenHoro kpacuteseM PUA. CriekTpsl niporryckanusi HeokpaiieHHoro kpacuteseM PUA B ot-
cyrcrsue SiO, (kpuBas 1) n ¢ 106aBKOII mocyieHero B KommdecTse 8 % (kpuBast 2) pezicTaBIeHbl
Ha puc. 1. CriekTpsl MPOIyCKaHUs U MOTJIONIEHNsI 3aiChiBai criekTpodoromerpom Shimadzu
UV-1800 (criexrpampubiii auamazor 190—1100 uM, cniekTpanbHad mupwHa mean 1 Hm).

Ha criekTpsl mportyckanus Haieil KOMIo3uiun BAusioT ag ekt cBeTopaccesnus (puc. 1,
KpuBas 2) BCJIEACTBUE arJioMepaliii HaHOYACTHUIl yKe B MCXO/HOI MOHOMepHO# cpene. Hepas-
HOMEPHOCTH PaCIpe/ieJIeHUsT HAITOJTHUTEIIST B TOJMMEPHON MaTPHUIle — OJ[HA M3 CEPhE3HBIX MPO0-
JIEM CUHTE3a ANCTIEPCHO-HATIOTHEHHBIX TIOJIMMEPHBIX KOMITO3UTOB. JTO CBSI3aHO ¢ 0O6pa3oBaHUEM
BOZIOPOJHBIX CBA3eil Mesky yactunamu SiO, yepes cuIaHoIbHbIe IPYIIIbL. MeXxanudeckas cMech
HEOPraHMYeCKOro HAIIOJIHUTEJIS B MOHOMEPHOI cpejie yKe N3HAYaJIbHO He SIBJISIeTCS OJIHOPOHO
pacrpe/iesieHHON cucTeMoil. B mpoiiecce mosmmepusaiiuu aToil cucreMsl mpobiema ycyryoisier-
csa. B pesysnbrare arsiomeparnuu MpOMCXOMUT yYKPYITHEHWE HAHOYACTHI, HapylleHre HaHOpa3-
MEPHOCTH, ¥ KaK CJIe/ICTBUE, TTOsiBJIeHIe cBeTopaccesHus. C 1esbio cTabMIn3aIii MOBEPXHOCTH
HAaHOYACTUIL, TTOJIABJIEHUS UX arjioMepalii U yIyudllleHUs paBHOMEPHOTO paciipe/iesieHus 1uc-
MI0JIB30BAJIN aKyCTHUYECKOE BO3/IeiicTBIe U (PPOHTATIBHYIO TOJMMEPU3AIIIO OJUTOMEPHON CMECH.
N3 puc. 1 BUAHO, 9TO OpraHO-HEOPTAaHWYECKNIT HAHOKOMTIO3UT Ha ocHOoBe PUA n aspocuiia B Ko-
JndectBe 8 % MOKHO UCIIOJIb30BaTh B KauecTBe MAaTPUIIhI /7ist Kpacutesst R6G. Ha jyune BosiHb
KOTepeHTHO# Hakauku (532 HM) cBeTOpaccestHue MUHUMATIBHO (cM. puc. 1, KpuBas 2).

Cuekrpsl orsomienust R6G B momumepnoit matpuiie PUA npezicraBiiens Ha puc. 2 Ipu paB-
HOI 1151 BeeX 00Pas3IioB KOHIIEHTPAIIMK KPAaCUTe st 1 106aBKOW HEOPraHMYECKOTO HAallOJHUTe-
asg ot 1 10 8 mac. % oTHOCUTENBHO UCXOAHOM cMecu. C yBesinueHneM KOHIIEHTPAIMI HaHOYAC-
TUI] YBeJIUYNBAETCS COOTHOIIeHne MoHoMep—aumep R6G, 4To BUAHO Ha KPUBBIX MOIJIOIIE-
HUsI 110 BO3PACTaloNeMy MUKy 535 HM (MOHOMEPHOE COCTOSIHME KPACHUTEJs) TI0 OTHOIIEHUIO K
nuky 505 um (arperupoBantoe cocrosinve H-tumna).

U3mepennbie Ha crekrpodayopumerpe Hitachi MPF-4 (cnexkrpanbbiii auamazon 220—
800 HM, criekTpasibHas MUPUHA e 2 HM) CIIEKTPbI JIIoMUHeciieHIInn kpacutesneit R6G B 1o-
smMmepHoi matpuile PUA npezncrasiiens: Ha puc. 3. CpaBHUTEIbHBIN aHAJIN3 KPUBBIX IOKA3bIBAET,
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Puc. 3. Cuextpnl momunectieninn kpacutens R6G B PUA:
KpuBast 1 — B UCXOAHOM TIOJIUMepe; KpuBbie 2, 3, 4, 5 — B moJn-
Mepe, gormposantoM SiO, ¢ 1, 2, 4 u 8 mac. %

5

7l

N\
YTO BBEJCHNME B IOJUMEPHYI0 MAaTPUIy HAHOYACTHUIL P
SiO, NPUBOAMUT K IOYTH JABYKPATHOMY YBEJIUYEHUIO 2\\
MHTEHCUBHOCTHU JTIOMUHECTICHITNY TIPW KOHIIEHTPAINN &
nuokcuaa kpemuus 8 mac. %. CyIiecTBEHHOTO paciiu- \\
penust (MU Cy’KeHUs ) CIEKTPOB JIOMUHECIIEHIIUU He
Habmozaercss. C pocToM KOHI[EHTPAI[UU HAHOYACTHI] 550 600 650
IPOUCXOAUT OATOXPOMHBII CABHUT KaK B CIIEKTPaX I1OT- Jnaia BOMHEL 1M
JIONIEHUS, TaK U JIIOMUHECIIEHIIMU. DTO BBI3BAHO MOBBINIEHUEM TIOJISIPHOCTH JMCIIEPCHO-HAIIOJ-
HeHnHoro Hanovyactuiamu PUA 110 cpaBHEHUIO ¢ MCXOMHBIM 00pa3iioM. V3MepenHas 1naieKTpu-
Yyeckasl IPOHUIIAEMOCTb € YUCTOH TOJTMMEpPHOI MaTpUIlbl paBHa 3,6, a PN HAJIMYUU THOKCHUIA
KPEMHHUsI ¢ KOHIleHTpaIueil 8 Mmac. % — € = 4,2.

Jlist usyuerust HoTohU3NIECKIX CBOMCTB MOJMMEPHBIX 00PasIoB OBLIN H3TOTOBJIEHBI TPUII-
JIEKCHI HA OCHOBE KBapIIEBOTO CTEKJIA B KauecTBe NoioxkeK. OnTudeckas II0THOCTb D B MaKCUMy-
Me OCHOBHOTO 3JIEKTPOHHOTO Iepexo/ia paBHsIACh euHUIe. ToJIMHA JIETHPOBAHHOTO Kpacu-
terem PUA coctasmsiia ~400 MxM. Bbi cmomb30Ban CBET AYTOBOI PTYTHOM JIAMITbI CBEPXBBICO-
koro pasyienns [ PK-120 ¢ HenpepbIBHBIM CIIEKTPOM U3ITyYeHUS B yABTPAGUOTIETOBOM 1 BUANMOM
muanazone. OTbBITHL 10 GOTOCTOUKOCTH TIPOBOMIIN TIyTeM OOJYYEHMs] WHTETPATbHBIM CBETOM
YKa3aHHOIA JIAMITbI ¢ MHTEHCHMBHOCTBIO 00JIy4eHNsT B 30HE 00pasIioB I ~ 45 MBT/CMQ. [Tpenmyrtect-
BEHHO yITPAGUOTIETOBOE Y BUINMOE U3TyIeHNe YKAa3aHHON JIAMIThI UCTIOJIB30BAHO JIJIST ICCIIET0-
Banus porocrabuibrocT R6G npu Bo3OysKIeHNN B BBICIINE CHHIJIETHBIE cocTosAnus (S;—S,,
S,). iamenenue ontudeckoii maorHocTu D, B 3aBUCUMOCTH OT 103bI E Naj1alomiero cera, KOHTpo-
JINPOBAJTM B MAKCUMYyMe OCHOBHOU ITOJIOCHI TIOTJIONIEHUST KPACUTEJIST ¢ TIOMOTIBIO CITEKTPOdOTO-
metpa Shimadzu UV-1800. Kunernka obeciiBeunBaHmst 0OpasiloB IpeiCcTaBIeHa Ha PUC. 4, d.

Bimstnue HanowacTuil aspocuiia pu KoureHTpanusx ot 0 1o 8 mac. % #a hoTocTabrIbHOCT
R6G B nosmmepnoit matpuiie PUA ucciieoBaim takske myteM 00JydeHUs TOJIbKO B OCHOBHOI
5JIEKTPOHHBII 1epexoa Sy—>S;, YTO OCYMIECTB/IANIOCHh MCIIOAb30BaHUEM HEMPEPHIBHOIO M3JIyye-
HUSI BTOPOI TapMoHuKy (532 HM) HEOJAMMOBOTO Jiazepa ¢ auoanoii nakauykoit (MGL532 dupmbr
Changchum New Industries Optoelectronics Tech. Co.). urercuBHOCTb 06/IyUeHrs B 30HE 06-
pas1oB coctapiisiia [ = 1,6 Br/ em?. Jlost onpeiesieHns KoaduiimerTa npomyckanus (1, COOTBET-
CTBEHHO, ONITUYECKOI TIIIOTHOCTH ) TPUMEHSLIIH 9JIEKTPOHHO-ONTUYECKYTO cXeMy ¢ (hOTONTPUEMHU-
kamut — doroauogamu MJI-24K u nudpossiMur Bosibrmerpamu B7-16, uro obecriednBasio BbICO-
Kyio TouHOCTh m3mepenusi 10 0,5 % [12]. 3aBucuMOCTh M3MEHEHUS] ONTHYECKON TIIIOTHOCTU
KPACUTEJIS B IOJIMMEPHON MaTPHILE OT SHEPIeTUYECKOIT I03bI 00Ty IeHNUS TIPeICTaBIeHa Ha PUC. 4, 0.

Ananus cuektpoB norJionierus u giomuHecteHTun R6G B PUA (cwm. puc. 2 u 3) mokasad,
YTO HAHOYACTUIIHI a9POCHUJIA BJIUSIIOT Ha TPOTIECCHI caMoarperanui KCAaHTEHOBOTO KPacHUTeJis.
Hecmotps Ha To, 4TO B 11e710M MosiekyIa R6G mmeet 1mo0KUTeNbHBIN 3apsii M 0KUIAETCS, UTO
B3aMMOJIENICTBUE MEK/Ty HUIMHU UMeeT OTTAJIKUBAIOIINI XapaKTep, B MAJIOOJISIPHBIX CPEIax, K KO-
TOPBIM OTHOCHUTCSI U GOJIBIITIMHCTBO TIOJIMMEPOB, UMEET MECTO 00pa30BaHie NOHHBIX I1ap 3a CYET
AJIEKTPOCTATUIECKOTO MPUTSKEHUS MEKIy MPOTUBOMOHAMU, KOTOPOE MPUBOAUT K BO3HUKHO-
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Puc. 4. zmenenue onTu4ecKoi miotHocTu kpacutens R6G B MaKCHMMyMe MOTJIONIEHUS TIPU OOJIyYeHUN PTYT-
HOU J1aMTioit (@), mpu 06JIydeHN N BTOPOii TapMOHUKOI HeonMoBoro jiasepa (532 um) (6): kpuBast 7 — B UCXOJI-
HOM IIO/IMepe; KpuBble 2, 3, 4, 5 — B no/mmepe, gonuposantoM SiO, ¢ 1, 2, 4 u 8 mac. %

BEHUIO JIOTIOJIHUTEJIbHOTO MAaKCUMYyMa B TOTJIONIEHUU. B Hallem cirydae aTo CleKTPaJbHbIN UK
505 aMm (arperupoBattoe cocrosiine H-tuma). O6pasoBanue aiumepoB R6G mporcxoant MMEeHHO
3a cyeT BOAOPOIHBIX CBsA3€il, 00Pa3yIOUUXCs MEK/Y aMUHOIPYIIION OJHON MOJIEKYJIbI U AJIKUJIh-
Hoii rpymmoii apyroi [13]. [lonst MonoMepHbIx MoJiekysr R6G B mosimMepe yBeMInBaETCS € Po-
crom konnentparmu SiO, (cM. puc. 2), 4To 00yc/IOBINBACT U yBeTMUeHne HHTeHCHBHOCTH JIIOMHU-
HeCIIeHITNH, TIpe/icTaBaeHHoi Ha puc 3. Ilociennee BBI3BAHO YMEHBIIEHNEM TTE€PETIOTTONIEHIS
JIOMUHECIIEHITNY TUMEPAaMHE, KOJIMYECTBO KOTOPBIX yMeHbIaeTcs: pu npeobpasosanuu PUA B
OpraHo-HeOpraHMYeCKUil HAaHOKOMITO3UT. Tak:ke BO3MOKHa KoJsiebaTesbHast KPOCC-peslaKCallyst
TEIJIOBOI SHEPTUHU TJIAHAPHOTO KCAHTEHOBOTO MocTnka R6G m mmmobuansaiust kapbokcude-
HUJIBHOTO KOJIBIIA MOJIEKYJIbI KpacuTesst. Briouenre R6G B opbr MaTpuIlsl KpeMHe3eMa Tpu-
BOJIWT K PeJIaKCaIiK BPAIEHUS BO30YKIECHHOTO COCTOSTHYSI MOJIEKYJIBI KPACUTEJIS B TI€JIOM, KOTO-
poe SIBJISIETCS OJIHUM U3 UCTOYHMKOB OE3bI3/Iy4aTe/IbHOM TI0TePH 9HEPTUH.

Hab6uiomaercst ysenmuenwe dorocroitkoctr kpacuresisi R6G B PUA (puc. 4, a v 6) nipu BBe-
aennn nanodactuil SiO, B moauMepHyio MaTpuily. MexaHusM BIMAHMA HAHOYACTUIL a9POCHUIIA B
PUA na cniekrpasibibie 1 (hotodusnueckue cBoiictBa R6G Briiouaer B ceOst acopOIIIO MOJIEKYJT
KpacuTess B opuctoil crpykrype SiO,. Bbicokas BeposTHOCTD afcopOIim MOJIEKYJIb KPACHTeIs
BCJIE/ICTBUE 9JEKTPOCTATUIECKOTO B3aNMOJICHCTBUS MOJIOKUTENbHO 3apskeHHOro KatnoHa R6G
C OTPUIIATEHLHBIM 3aPsIIOM MOBEPXHOCTH HAHOYACTHUIIHI CTEPUUYECKH TIPETISITCTBYET 00PA30BAHUIO
JIMMEPOB, JIOCTYITY KUCJI0PO/Ia 1 CBOOOIHBIX PAJIMKAJIOB, BHI3BAHHBIX BO3/IelicTBUEM cBeTa. Kpome
TOTO, IPOAYKTHI (DOTOPA3JIOKEHUS HE MUTPUPYIOT, M TAKUM 06Pa3oM, He MOTYT CIOCOOCTBOBAThH
nanbHeiimemMy dortopacnany. [Tomo6ubM adhdherToM yBemueHnst CTabUIbHOCTH CBOMCTB KpacH-
TeJIst 00JIA/IAI0T 30J1b-TeJIb MATPHUIIBI, IMEIOTIHE TIOPUCTYIO CTPYKTYPY, OJHAKO TPUMEHEHWE CUITh-
HBIX KUCJOT (COJITHOM, a30THOI ) B KauecTBe KaTaau3aTopoB [9, 14] nenpuemieMo 751 HEKOTO-
PBIX KJIACCOB KpacuTesel, HallpuMep, MOJNMEeTUHOBBIX [9].

Takum oOpas3oM, B HacTosiIel paboTe MoJiydeHa OpraHo-HeopraHudYecKast HAaHOKOMITO3HITHST
MyTeM HETOCPE/ICTBEHHOTO CMENTMBAHNS OPTAaHMYECKOTO MaTepruasia MmoJnypeTaHakpuaaTa ¢ He-
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OpPraHNYeCKUMH HAHOYACTHUIIAMM JIMOKCH/Ia KPEMHHUS, KOTOPast TO3BOJINIA 3HAUUTETIBHO YJIyd-
IMIUTHh CIeKTpajbHble U (oTodusnyeckre CBOMCTBA KCAHTEHOBOTO KpacuTesiss poaaMun 67K.
YBesmyeHo oTrHoleHre MOHOMEP-IUMEPHOTO COCTaBa KPacUTeNsl B MOJMMEPHON MaTpHIle, 10-
JIy4EHO yBeJIMueHre KBAaHTOBOT'O BBIXO/Ia JIIOMUHeCIleHIIMH. JlernpoBanue NoJMMepHOI MaTpUILb
HaHOYACTUIIAMHU adPOCHJIa yBeamdnBaeT ¢oTocTabuibiocth Kpacurens. Konmenrparms SiO, B
noJInypeTaHakpuiate 0 8§ Mac. % TO3BOJISIET PeAIM30BaTh AKTUBHBIE 2JIEMEHTHI B Jla3epe Ha Kpa-
CUTEJISIX ITPU HaKayKe BTOPOI rapMOHUKO HEOIMMOBOTO Jia3epa.
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BIIJINB KPEMHE3EMY HA CIIEKTPAJIBHI I ®OTO®I3NYHI
BJIACTUBOCTI POJIAMIH 65K B IIOJITYPETAHOBIV MATPUIII

CTBOpEHO OpraHo-HeOPraHiyHIiIt HAHOKOMITO3UT HAa OCHOBI 3a6apBJIEHOTO KCAHTEHOBUM GapBHUKOM pojiamin 67K
i IOTIOBAHOTO IIOKCUIOM KPEMHII0 TIoJriypeTanakpuiary. /locitimpkeHo crekTpaabHi Ta (poTohi3naHi BJACTUBOCTI.
[TokasaHo, 1110 BBEJIEHHSI HAHOYACTUHOK aePOCHJIY Y TIOJIMEPHY MaTPHILIO 30iablnye ¢hoTocTiliKicTh GapBHUKA Ta
IHTEHCUBHICTb JIIOMiHeCIIeHIIi].

Kntouosi crosa: podamin 6K, noriypemanaxpuiam, aepocu, TOMIHeCUeHist, Pomocmiikicmo.
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SILICA EFFECTS ON SPECTRAL AND PHOTOPHYSICAL
PROPERTIES OF RHODAMINE 6G IN POLYURETHANE MATRIX

The organo-inorganic nanocomposite based on rhodamine 6G with xanthene dye and polyurethane acrylate
doped with silicon dioxide has been developed. Spectral and photophysical properties of the dye in the poly-
mer matrix have been investigated in the dependence on the concentration of SiO, nanoparticles (1, 2, 4, and
8 mass. %). Aerosil concentration growth results in an increase of the R6G monomer—dimer ratio, which is seen on
the absorption curves as an intensification of the spectral peak at 535 nm (a monomer state) relative to the spec-
tral component at 505 nm (an aggregated state of the H-type). Adding the SiO, nanoparticles to the polymer
matrix enhances the dye luminescence intensity almost twice for a SiO, concentration of 8 mass. %. This effect is
caused by a decrease of the dimer luminescence reabsorption, since the dimer amount is smaller in the organo-
inorganic nanocomposite, compared to the pure PUA. The photostability growth is observed for the R6G dye in
the PUA polymer matrix doped with aerosil nanoparticles. Application of the organo-inorganic materials
with the SiO, concentration in polyurethane acrylate up to 8 mass % is shown to be promising for the develop-
ment of efficient active elements for the dye lasers, pumped by the second harmonic of a neodymium laser.

Keywords: rhodamine 6G, polyurethane acrylate, aerosil, luminescence, photostability.
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