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PE®EPAT

OO61mumit 066EM paboThl 44 cTpanuilbl, 36 pUCYHKOB, 4 TaOJIUIIbI,
2/ UICTOYHUKOB,
[NOJIMMETHUHOBBIE  KPACUTEJIM, MOJIEKYJISIPHBIE = AT'PET'ATHI,
CAMOACCOIUHATLMA, MOHOMEPHI, KBAHTOBBII BbIXO/I
OOTOHAECTPYKINU, DOTOCTABUIIBHOCTB.

OOBeKThl HUCCIeNOBaHUS — pa3paboTaHHbIE B JAOOPATOPUU CHIEKTPOCKOIHH
HUUIIDIT um. A.H. CeBuenko BI'Y cummeTrpuuHble HHIOTpUKAPOOIMAHUHOBBIC
KpacuTeJH.

[lenapto paboOTHI SIBISETCA BBISBICHHE 3aKOHOMEPHOCTH (POTOACCTPYKIIUU
HAHOCTPYKTYPUPOBAHHBIX (POPM MHAOTPUKAPOOIIMAHUHOBBIX KpPacUTENICH pa3InyHOM
CTPYKTYpPBI, a Tak)Ke HM3y4yeHUE MPOIECCOB CaMOACCOIMAIMU B PACTBOpPAX JAaHHBIX
KpaCUTEJICH.

MeTtonb! uccienoBanuii: piryopecieHTHas 1 aOCOpOIMOHHAs CIEKTPOCKOTMHSI.

XuMmuueckasi  CTPYKTypa  MOJIKYJBI ~ KpacuTelsl  ONpeAessieT  ero
dboToxumuueckue cBoictpa. [lokazaHo, 4YTo HaIM4KMe OPTO(MEHUIIEHOBOTO MOCTHKA B
MOJIMMETUHOBOM T1eMu U OOBEMHBIE 3aMECTUTENM — TOJUATUIICHTIMKOIN Ha
KOHIIEBBIX TPYIIAaxX CIOCOOCTBYIOT TMOBBIIICHUIO (DOTOCTAOMILHOCTH KPaCUTENS.
VY cTaHOBIEHO, YTO KBAHTOBBIN BBIXO (DOTONECTPYKIIMA MOHOMEPOB KPACHUTEIIS B BOJIE
HE 3aBUCUT OT JJIMHBI BOJHBI BO3OYXKJCHUS W Ha JBa TOpSAJIKA BHIINIC, YEM B
OpPraHUYECKUX PACTBOPUTEIISX.

Ha ocHoBaHuum CpaBHEHHUS CIEKTPOB BO30OYXIECHHS  (IyOpECICHIUH,
GbyopecieHITMN 1 BpeMEHU KU3HU (DITyOopeCcIIeHIINN YCTAaHOBJIEHO, YTO B PACTBOPAX C
HAHOCTPYKTypHpOoBaHHbIMU H*-arperatamu kpacurtens QuyopecuupyrOT TOJBKO
MOHOMEpHI MoJiekyJ. Paccuutan cnektp moriomenuss H*-arperatroB B moJoce
MOTJIONIEHUSI MOHOMEPOB KPACHUTEJIS.

[TokazaHo, 4TO mTpoIllecC arperanuy HHIOTPUKAPOOIMaHWHOBOTO KPaCUTEIS
CYIIIECTBEHHO MEHSETCS B 3aBUCUMOCTH OT COCTaBa BOJTHOU CpEJIbl.



PODEPAT

AryabHbI a0’ éM padoThI 44 cTapoHki, 36 peicyHKay, 4 TaOiIbl, 27 KPBIHILI.
[NIOJIMELIHABBISA ®APBEABAJIBHIKI, MAJIEKYJISIPHBISA AI'POI'ATHI,

CAMAACAIbBIALBIA, MAHAMEPHI, KBAHTABBI BBIXA/]
OOTAASCTPYKUbBII, DOTACTABIJIBHACIIb.
AO'eKThl JacieaBaHHsT — paclpalraBaHbld Yy JabdapaTopbll CHEKTpacKarii

HAHIDIT im. AH. Ceyuanki BJY ciMeTpbluHbIS 1HAATPHIKAPOAIIBITHIHABBIS
(dhapOaBaIbHIKI.

Mbaraii paboThl 3'ayiseriia BbISYJICHHE 3aKaHaMepHacii (OTaJadCTPYKIBII
dbopmay 1HAaTphIKapOaIbIsIHIHABRIX (DapOaBaibHIKAY PO3HAM CTPYKTYpHI, a TaKcaMa
BBIBYYSHHE Mpaldcay camaacallbisiibli ¥ pacTBopax Jaa3eHbIX (hapOaBaibHiKay.

MeTtazpl nacnenaBaHHsy: GuryapaCcIPHTHAS 1 a0capOIBIMHbISA CIIEKTpacKaris.

XiMi4Hasi CTPYKTypa Mayiekyibl (papOaBalibHIKa BhI3HAYae A0 (POTaXiMIYHBIS
ynacriBacii. [laka3ana, mTo HasyHaclpb apradeHiieHaBara MacTka ¥ moniMeninaBam
JaHIYyTy 1 a0'éMHBIS HAMECHIKI — TOJISIIICHIIIKOI Ha KaHIIaBbIX TPYIaxX CHPbISIOIb
NaBBIIIHHIO (poTacTabinbHAcI (papOaBambHiKa. Y CTaHOYIIEHA, IITO KBAHTABHI BHIXA/I
dboTamdCTpyKIbll MaHaMepay (apOaBalibHIKa ¥ BaJ3€ HE 3aJICKbIIb aJ JayKbIHI XBaJll
Y30y IKOHHS 1 HA JBA MAPAJIKY BBIIIDH, YbIM Y apraHiuHbIX pacTBapabHIKaX.

Ha mancraBe mapayHanHs  cnektpay — Y30ymkoHHS — (uIyapaCIHIIBI,
(biIyapaCIPHIBI 1 Yacy KIS (DIyapICUPHIbI YCTaHOYIEHa, TO ¥ pacTBOpax 3
HaHAacTpyKTypaBaHbiMi H*-arparatami (¢apOaBanbHika (ayapIciipyroib TOJbKI
MaHaMmepel Mainiekya. Paszmiyanel cnektp mnarneiHaHHs H*-arpararay y mamace
narJibilHaHHSI MaHaMmepay ¢apOaBalibHIKa.

[lakazaHa, mITo mparpc arparaibli iHAATphIKapOalbpisHiHaBara (apbaBanbHiKa
3MsTHSIEIIA ¥ 3aI€KHACII a1 CKIIay BOJIHATA acsipOJI3s.



ABSTRACT

The total amount of work is 44 pages, 36 images, 4 tables, 27 references.
POLYMETHINE DYES, MOLECULAR AGGREGATES, SELF-ASSOCIATION,
MONOMERS, PHOTODESTRUCTION QUANTUM YIELD, PHOTOSTABILITY.

Developed in the laboratory of spectroscopy RIAPP named after A.N.
Sevchenko BSU symmetric indotricarbocyanine dyes are the object of the study.

The target of the work is identifying patterns of photodestruction of
nanostructured forms of indotricarbocyanine dyes of various structures and studying
the processes of self-association in solutions of these dyes.

Research methods: fluorescence and absorption spectroscopy.

The chemical structure of the dye molecule determines its photochemical
properties. It was shown that the presence of an orthophenylene bridge in the
polymethine chain and the volume substituents — polyethylene glycols on the terminal
groups contribute to an increase in the photostability of the dye. It was established that
the photodestruction quantum yield of dye monomers in water does not depend on the
excitation wavelength and is two orders of magnitude higher than in organic solvents.
Based on a comparison of the fluorescence excitation spectra, fluorescence and
fluorescence lifetime, it was found that only monomers of molecules fluoresce in
solutions with nanostructured H*-aggregates. The absorption spectrum of H*-
aggregates in the absorption band of dye monomers is calculated.

It is shown that the process of aggregation of the indotricarbocyanine dye
varies significantly depending on the composition of the aqueous medium.



