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SYNTHESIS AND INVESTIGATION OF THERMOSTABILITIVE ACTION ON POLYSTYRENE
OF NEW METHACRYLIC MONOMERS BASED ON AURONE

In this work, 6-hydroxy- and 4'-hydroxyaurones were synthesized by condensation reaction of 6-hydroxybenzofuran-3-one with benzaldehyde and
benzofuran-3-one with 4-hydroxybenzaldehyde. Methacrylic monomers — (2Z)-6-methacryloxy-2-(4-R-benzylidene)-1-benzofuran-3-(2H)-one and a new 4-
[(Z)-(3-oxo-1-benzofuran-2-(3H)ilidene)methyl]phenyl-2-methyl acrylate were obtained by acylation with the methacryloyl chloride in the presence of
triethylamine as HCI acceptor at the temperature 0-5°C. These monomers were synthesized to create special purpose polymers. New methacrylic
derivatives are not deeply painted and stable in air crystalline monomers. The structure of the synthesized compounds was confirmed by spectral
methods. "H NMR (400 MHz) spectra were recorded on a Mercury (Varian) 400 spectrometer with tetramethylsilane as internal standard in DMSO-ds. The
intrachain thermostabilizing effect of these monomers on the polystyrene destruction processes was studied. Polystyrene and its modified samples were
obtained by radical thermoinitiated polymerization (initiator — azo-bis-isobutyronitrile — 1 mass percent) in ethyl acetate at the temperature 78°C during 16
hours. In a case modified samples, 3 mol percent of aurone containing monomers were added. Destruction of modified polystyrene was studied by using
dynamic thermogravimetric analysis. Destruction of modified polystyrene was carried out in a Simultaneous Differential Thermogravimetric Analyzer
which combines a heat-flux type DTA with a TGA (Shimadzu, DTG-60, Japan). Simultaneous TG, DTG and DTA curves were obtained and sample weight
loss as functions of time and temperature were recorded continuously under dynamic conditions. Sintered a-alumina was used as the reference material.
Sample with mass of 4 mg was inserted directly into platin crucible and temperature was ramped from 20 to 600°C. The heating rates were controlled at
10 °C/min. Experiments were performed under an air atmosphere. It was established, that the investigated additives covalently attached to the polystyrene
are inhibited the polystyrene destruction processes. Moreover, the additive with the methacrylic group in 6-position of the aurone is significantly more
efficient than with the methacrylic group in 4'- position. It has been shown that samples of modified polystyrene by the applications of 4-methacryloxy
aurone and 6-methacryloxy aurone are more thermostable than the industrial sample of polystyrene of brand STYRON (Switzerland). It was shown that
the temperature of 10% of the mass loss of modified samples is higher on 14-34 degrees than for the sample of polystyrene of brand STYRON. Thus, the
new additives could be proposed for thermostabilizing of polystyrene production.
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CUHTE3 TA ONTUYHI BIACTUBOCTI HOBOIro CMMETPUYHOI'O
MIPA3OJNIBMICHOINO rETEPOLIMKNY | NEPCNEKTUBA CTBOPEHHA
roJyIOrPA®IYHUX CEPEAOBMUL HA MO0 OCHOBI

Lnsxom e3aeModii cumempu4Ho20 bic-anb0ezidy 3 1-¢heHin-3-memunnipa3osioHOM-5 ompuMaHO Hosuli cCUMempPUYHUl 6apeHUK,
30amHuli do ¢ghomoiHOyKkoeaHoi i3omMepu3auii. CmeopeHo peecmpyroyi cepedoguuja Ha OCHO8i cuHmMe3o8aHo20 6apeHuUKa ma M'siKoi
nonimepHoi Mampuuji. JocnidxeHo iHghopmauiliHi enacmueocmi 2o1102paghidHuUx peecmpyroyux cepedoguly, 3 pi3HUM 8i0COMKO8UM eMi-
cmom 6apeHuka. BcmaHoeneHo, wio yi peecmpyroyi cepedosuuwia xapakmepu3syrombcsi 6inbwumu 3Ha4eHHsIMU ugbpakyitiHoi eghekmu-
eHocMi Npu napanesbHil nonsipu3ayii MOPieHSIHO 3 NepreHOUKYJISPHOF.

Knroyoei cnoea: nipa3osioH, isomepu3sauis, nossipusayitiHa 2onozpadgpisi, peecmpyroyi cepedosuwia.

BcTyn. CTBOpeHHs HOBUX MoniMepHUX martepianis ans
3anucy Ta 36epiraHHsi iHdpopmalii — 0guH 3 NEPCNEKTUBHUX
HanNpPSAMKIB SOCNIAXEHb BXe NPOTSAroM KiflbKOX AecATUNITb
[1]. 3aBOoaHHs, ski cTaBNATLCA Nepen AocrnigHMKaMu, Bapi-
HOIOTLCS 3areXHO Bif OYiKyBaHOrO KOMIMIEKCY BracTUBOC-
Teln rotoBoro cepeposulia. OgHMM i3 TakMx 3aBAaHb MOXe
OyTV ogepXaHHSA NOMiMEPHMX KOMMNO3ULIN Ans AMHaMivyHOT
nonsapu3aadinHoi ronorpadii [2-3].

HocuTtb BinoMrMK MaTepianamu, WO BUKOPUCTOBYHOTHCH
y [aHin ranysi, € pisHoOMaHiTHi noniMepu 3 azo-parmeHTamm
y 6iyHOMYy abo OCHOBHOMY MaHL03i, WO 34aTHI 4o doToiHaY-
KOBaHOI i3oMepu3allii i, ik pe3ynbTar, yTBOPeHHs penb'edy
Ha MOBEpPXHi NOMIMEPHOI MNIBKM MPY ONPOMIHEHHI CBITMNOM i3
3aaHo0 [OOBXMHOW XBuUMi. Boanoca gocartu 3HayHMX pe-
3ynbTaTiB Ta OoAepXaTu Benuki 3HayeHHs AudpakLUinHUX
edeKTMBHOCTEN NpW 3anuci roriorpam Ha Takux mMaTepianax.
Okpim a30-6eH3eHiB, Le Uina H13ka )oToaKTUBHMUX MaTepia-
niB Moxe OyTK JocnimkeHa SK CKNaoBi peeCTpyUnX cepe-
aosuw, (PC). Cepen Hux Taki aHanorM asobeH3eHy, K
a30MeTUHM, CTUNLOeHW, 6eH3nNiaeHoBI CNomnyku.

POTOXPOMHI MONEKYNM MOXYTb ByTv BBEAEHI Y MoniMepHy
MaTpuLo sik AonaHT [3-4], abo x MICTUTUCb B OCHOBHOMY Yu
GiyHOMy naHuo3i nonimepy [5-6]. Ane npu uboMy 3a3BuYan i

[onaHTw, | BGivHi cnercepy y noniMepi MiCTSITb CTPYKTYPHI dopa-
rMEHTV 3 OOHUM POTOXPOMHMM LIEHTPOM. 3acToCyBaHHS aHa-
NOriYHNX Monekyn 3 ABoma (POTOAKTUBHMMMK LIEHTpaMu Mae
MOTEHLHO 36inbLuyBaTK AMdpakLiiHy edektnsHictb PC Ta,
BiONOBIAHO, MOKpalMTX 1Oro iHOPMaUinHIi  BR1acTUBOCTI.
Amxe y BUNaaKy Monekyn 3 ABoMa (hOTOaKTUBHMMU LieHTpaMum
npy OMPOMIHEHHI BOHWM OAHOYACHO 3a3HaloTb 3MiH 3a PaxyHOK
doToiHAYKOBaHOI i3oMepu3alLlii.

O6'ekTOoM AaHOro AOCHiMKEHHA cTana CUMETPUYHa
cronyka Ha ocHoBi bGic-anbaerigy Ta 1-geHin-3-metunnipa-
30110HY-5, a meToto poboTu Byno ofepkaHHs HOBUX Noni-
MEPHUX KOMMO3WUTIB 3 KOMIMIIEKCOM BracTMBOCTEN [Ans
BMKOPUCTaHHS y ronorpadii.

EkcnepumeHTanbHa 4actuHa. KoHTponb npoxo-
[PKEeHHS peakuin Ta YNCTOTU NPOAYKTIB 3AiNCHIOBABCA METO-
gom TLWX Ha nnactuHkax Silufol UV-254, entoeHT — cymilu
eTunauerary 3 rekcaHom (1:1). Cnektpu 'H AMP ogepxka-
HWX NPOAYKTIB 3anucaHo Ha cnekTpomeTpi Varian Mercury
400 (400 MTI'y) y po3umHi AMCO-d6, BHYTPpILLHIA cTaHaapT —
TMC. IY-cnekTpu peectpyBanu y gianasoHi 4000-400 cv™
3a gonomoroto cnektpodhotomeTpa Perkin Elmer BX, y Ta6-
netkax 3 KBr.

CuHTe3 Gic- anbﬂ,erip,y 1 onvcaHo paHile y poboTax [7, 8].
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CuHte3 4,4'-((2-rippokcunponaH-1,3-guin)6ic(okci))
anbeHsanbaerigy. B georopniii konbi emHictio 500 mn o
pPO34unHy nonepenHeo poatepToro B cTynui 0,16 mons KOH
(9,23 r) y 300 mn Bogmn gogatoTb 0,16 monb 4-rigpokcmnoeH-
sanbgerigy (20 r). Po3unH HarpiBatoTb go 60°C i BUTpUMY-
I0Tb NpY iHTEHCUBHOMY nepeMmilyBaHHi 40 xB, nicnsa 4oro
NoBifIbHO AodaloTb 3a [JOMNOMOroK  KpanemnbHOi  Nirku
0,08 monb enixnoprigpuny (5,8 mn) npotarom roguHu. Pea-
KUiNHY CyMill nepemiwyioTb BNPOAOBX 4 rof npu Temnepa-
Typi 70°C. Ocag, wWwo BuAINMBCA, BIAMINLTPOBYOTH,
NPOMUBaIOTb BOAOK | BUCYLLYIOTb Ha MOBITPi. HeounweHun

OH

NpPOAYKT NepeKkpucTaniaoByoTh i3 cymilli etaHon/soga (1:1).
4,4'-((2-T'igpokecunponaH-1,3-aiin)bic(okcmn))anbensansae-

rig — amopdHa peyosuHa 6exeBoro konbopy. Buxig 65 %.
Ton = 80-81°C. 'H AMP (DMSO-d6), 5, m.u. (J, 'u): 9,89 (s,
2H, COH); 7,85-7,83 (d, 4H, Ar); 7,13-7,11 (d, 4H, Ar); 5,44
(d, 1H, -OH); 4,23 (s, 1H, CH); 4,19 (m, 4H, CH). OcHoBHi
curdamu B 1Y-cnekTpi (KBr, cm™): 3488 (O-H), 3072 (Ar u),
2936 (-CH2- auyukn. u.as), 2874 (>CH- auukn. u), 2760 (anb-
perig CH v), 1680 (C=0 ), 1322 (>CH- auukn. d), 1134 (1,4-
3amiweHa Ar, C-H &), 1118 (Ar, C-H &), 1006 (etepHa C-O-
C u), 900 (anbgerig CH 8), 832 (1,4-3amiweHa Ar, C-H d).
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CuHTe3s (4,4'-(4,4'-(2-rippokcunponat-1,3-giin)6ic-
(okcu)6ic(4,1-cbeHinen))6ic(metaH-1-in1-inigeH)6ic(3-
meTun-1-cenin-1H-nipason-5(4H)-oH) 2. Y konbi emHicTio
50 mn, obnagHaHi 3BOPOTHIM XOMNOAMIBbHUKOM, PO34YUHS-
10T cymiw Gic-amanbpgeriny 1 (1r, 0,0033 monb),
1-cbeHin-3-meTunnipasonony-5 (1,2 r, 0,007 monb) Ta aue-
TaTy Hatpito (0,25 r, 0,0033 monb) y 15 Mn NboAsHOT ouTOo-
BOI KMCNOTWU. CyMill KuUN'aTaTe NpoTaroM 3 rof, Micnsi 4oro
TPETMHY PO3YMHHMKA BiraHATb y BakyyMi. PeakuinHy cy-
Miw BunueatoTb ¥y 100 mn xonogHoi Boan. Ocag, Wwo yTBo-
puvBcsA BigdiNbTpoBYOTE Ta BuUCyWwyoTb. Buxig 61 %.
Tnn = 132-134°C. 'H AMP (DMSO-d6), 5, m.u. (J, 'u): 8,67—
8,65 (m, 2H, Ar); 7,95-7,93 (m, 2H, Ar); 7,75-7,73 (s, 2H,
=CH); 7,62 (d, 1H, Ar); 7,39-7,35 (m, 5H, Ar); 7,14-7,09 (m,
7H, Ar); 6,81 (d, 1H, Ar); 5,47 (d, 1H, -OH); 4,82 (m, 1H,
CH); 4,21 (m, 4H, CH2); 2,35 (s, 6H, N-CHs). OcHoBHi cur-
Hanu B 1Y-cnekTpi (KBr, cm™): 3430 (O-H), 3070 (Ar u), 2923
(-CH2- aumkn. uas), 2883 (>CH- aumkn. u), 1680 (C=0 u),
1592 (-N=N-), 1556 (RR'C=CR"H, C=C u), 1318 (>CH-
auukn. 0), 1179 (1,4-3amiweHa Ar, C-H 8), 1028 (eTtepHa C-
O-C u), 834 (RR'C=CR"H, C-H d).

Pe3ynbtatu Ta ix o6roBopeHHs. [Insa ctBopeHHs PC
6yno BupilueHO BUKOpUCTaTK M'SKYy MaTpuuto, sika 6 mana
Temnepartypy CKyBaHHs, 6nn3bKy 0o KiMHaTHOI. Y poni Ta-
KOi MaTpuui 6yno BMpilLEHO BMKOPWUCTaTK KOMOMiMep CTu-
pon-okTunmeTaxkpunar (KCO). Hanuin kononimep
XapakTepusyeTbCA rapHUMK NNiBKOYTBOPIOKYUMW BNacTu-
BOCTSAMW Ta OMTUYHOIO MPO3OPICTIO Yy 0bnacTi Makcumymy
nornuHaHHa 6apBHMKa 2, WO [O03BOMSE BUKOPUCTOBYBATU
noro sik nonimepHy matpuuto B PC. [Inst npakTM4YHOro 3acro-
CyBaHHA Oynu npuroToBaHi 3pas3kn y BUIMAQI CTPYKTYp
(cknsiHa nigknagka) — (nNniBka noniMepHoi maTpuui 3 BMic-
Tom 6apBHuKa 2). [Ins BCTAHOBMNEHHS HASIBHOCTi KOHLIEHT-
pauiiHnx 3anexHocten Oyno npuroToBaHo CyMmilli, LWO
mictunn 5, 10 Ta 15 % (mac) cnonyku 2 y kononimepi-maT-
puui. MniBkM roTyBanu LWASXOM NOSIMBY PO3YMHY CYMiLLi KO-
nonimMepy 3 OapBHMKOM 2 B AOUXJIOPETaHi Ha CKMsHi
nigknagky, Ta noganbLol CyLKM NpoTsiroMm 48 rog npu Kim-
HaTHiW Temnepatypi. ToBWwwWHa nniBok craHoBuna 1,8-
2,0 Mkm | Byna BuMipsiHA 3a LOMOMOrOK iHTepdepeHUin-
Horo mikpockona Mil-4.

Y cTBOpeHux 3paskax Oynu BUMIpSHI cnekTpu nornu-
HaHHS 3a gonomoroto cnektpodotomeTtpa Varian "Cary-50"
y AianasoHi 4oBxuH xBunb A=300—-700 HM. PeyoBuHa 2 xa-
paKkTepU3yeTbCst OOHUM MAKCMMYMOM MOrfMHaHHA Y obna-
cTi 361 HM Ta nneyem y obnacTi 425-555 HM. IHTEHCUBHICTb
nornuHanHs PC 3pocTae npu 36inbLlUeHHi NPOLEeHTHOro BMi-
cTy 6apBHUKa 2 y noniMepHii maTpuui. Ane crig 3ayBaxuTu,
IO MpW UbOMY He BUKOHYETbCH 3akoH Byrepa-IlambepTta-
Bepa (puc. 1). Takum YMHOM, MOXHa NPUMYCTUTK, IO MpU
36inbLueHHi BMiCTY 6apBHMKa y nniBui BigbyBaeTbCsa yacT-
KoBa arperauis 6apsHuka. OcTaHHe BUAHO Ha AinsHui 450—
500 HM, A€ iHTeHCUBHICTb MOrMMHAHHA NMiBOK 3 BiACOTKO-
BUM BMicTOM 6apBHuka 10 Ta 15 % gocutb 6nmnsebka.

2.00
1.75—-
1.50—-
1.25-.

a 1.00-

0.75;-;‘

050-“

0.254

0.00 =

T T T T T T T
350 400 450 500 550 600 650 700
JloBsKHHA XBHJI, HM

Puc. 1. Cnektpu nornvHaHHA PC Ha ocHoBi 2 Ta KCO
3 pi3HUM NPOLEHTHMM BMicTOM GapBHUKA

[insa 3anucy ronorpam nrockoro XBnboBOro (opoHTy BU-
KOpMCTOBYBanu HanisnpoBigHMKOBWI fiasep 3 A=532 HM npwu
CniBBIgHOLLUEHHI iHTEHCMBHOCTI cBiTna B 06'ekTHOMY (l1) i
onopHomy (l2) npomeHsix 1:1, npocTopoBsa yactota 600 mm~".
MoTyxHicTb BMNpoMmiHoBaHHA nasepa 50 mBT. BenuuuHy
audpakuinHoi edpekTMBHOCTI (1)) ronorpamm NIoOcKoro Xsu-
NbOBOro POHTY BU3HAYanNM 3a 3aranbHONPUAHSITOID MeTOo-
aukoro [12] sk BiAHOLWIEHHS iHTEHCMBHOCTI cBiTna B -1-my
nopsaky Andpakuii 4o iHTEHCMBHOCTI ONMOPHOrO NPOMeHS 2.
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Y pocnigXyBaHux 3pa3kax 3apeecTpoBaHi ronorpamm nroc-
KOro XBWUbOBOro (PpoHTY B pasi napanensHoi (e1 || e2) i nep-
NeHAVKYNApHOI (e1lez) opieHTauii enekTpuyHUX BEKTOpIB
nagaroumnx ob'ekTHOI (e1) i onopHoi (e2) CBITNOBOI XBUi.

Ak i y BUNnagKy a3o-crnonyk, 3anvc iHgpopmalii ckopill 3a
BCe Bif0OyBaETbCs 32 paxyHOK NPOCTOPOBUX 3MiH, BUKIMKa-
HUX dhoToiHAyKkoBaHoto E-Z isomepusauieto noaBiiHOro 3B'a-
3ky. AoXe nonepefHbo Gyno MokasaHo, LIO CMOMyku, Lo
matoTb —HC=C< 3B'a30k, e kapboH =C< ue YacTuHa rete-
poumknivyHOi cucTemu, 3gaTHi fo isomepusadii [11]. 3a pa-
XYHOK HasfBHOCTI [ABOX (POTOXiMIYHO-aKTUBHUX rpyn Yy
CUMETPUYHIN MOMeKyni MOXNUBUM € Binblunii edekT, Hix
ans Monekyn 3 ogHUM (POTOAKTMBHUM LeHTpom. [lornu-
HaHHA Mornekynamu 6apBHMKa cBiTna 3 A=532 Hm, Wwo npu-
nagae Ha nneye 3 Marol iHTEHCUBHICTIO MOrMUHAHHS,
BUSIBMIOCHb AOCTaTHIM ANnsa peecTtpalii ronorpam.

XapakTep KpuvBMX, HaBeEHWUX Ha puC. 2. NOKa3ye BUCOKY
LIBMAKICTb 3anucy Ta pernakcadii ronorpam. Lle ceiguntb npo
NpuaaTHICT 4AHOro MOMIMEPHOrO KOMMO3UTY [0 BUKOPWUC-
TaHHS y AMHaMiYHIn ronorpadii. Amke npy noyYaTky ekcrosuuii
roriorpamm CrocTepiracTbCa AOCUTL LUBUAKUA PICT 1), @ Y MO-
MEHT BUMKHEHHSI CBiTna — piskmin cnag. OcobnmeocTi ronorpa-
iyHOrO 3anucy B AOCHiMAXYBaHMX 3paskax MoB'A3aHi  3i
cneumdikoto Z-E isomepumsaLii XxpoModOpHUX MOEKyYI.

— | INapaneneHa noaspu3adis

25 —— 2 IlepneHauKyispHa NonapusaiLis
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Puc. 2. I'padpiku 3anexHocTi 1 || (t) (kpuBi 1) Ta n-L(t) (kpuBi 2)
nicnsa novatky (t = 0) 3anucy ronorpamu i BAMKHEHHSA
00'EKTHOro NPOMEeHs B MOMEHT Yacy t = 2 xB y 3pa3kax
nonimepHoro KOMMNO3nTy 3 BiACOTKOBUM BMiCTOM
xpomocopy 5 %

Mpo nonapwusauiiHy npupoay 3anncaHux rofiorpam csi-
O4YNTb raciHHA AndpakuiiHux nopsaakis Npu 3MmiHi nonspusa-
Lii BiAHOBMNIOKYOro NpPoMeHst Big4 ymoBu ei1lez Ao eq || e2.

[ns 3anexHocTi n (t) cnoctepiraeTbea Agi cknagosi. [icns
noyaTky 3anucy Bernm4mHa 1 WBWUAKO HApocTae, NoTiM LBK-
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[OKICTb HapOCTaHHSA 1| 3MEHLLYETLCS | Yyepe3 ~2 XB Aocsra-
€TbCA KBasiCTauioHapHe 3HauYeHHs andpakuinHoi edhekTne-
HOCTi (Tmax).

[ns BCiX TpbOX BUNaakax 3Ha4YeHHs M y ans e1-Le2 gewo

MEHLLIe, HiX O51s BUNagKy e1 || €2, WO BUOHO 3 JaHUX, HaBe-
neHux y Tabn. 1. Takum ynHom, 6apBHUK 2 NposiBNsiEe nogi-
GHicTb A0 ronorpadiyHX cepeaoBuLL, Ha OCHOBI a30-CMOMYK
[9-10], 3okpema i Takux, siki MICTSATb a30-nipa3orioHOBUI
dparmeHT [6].

Ta6bnuys 1
3HauveHHA audpakuinHoi edpekTuBHOCTI Ansi PC
3 pi3HMM BiACOTKOBMM BMiCTOM GapBHMKa
npwv napanenbHin Ta nepneHAnKYNsApHiA nonapusadii
3a 2 XB ONPOMiHEHHSA

% nL nll
5 1.9 2.4
10 24 36
15 34 43

BucHoBku. CHTE30BaHO HOBY CMOMYKY HA OCHOBI Mipa-
30MoHy Ta Gic-anbgeriay, (4,4'-(4,4'-(2-rippokcunponan-1,3-
niin)6ic(okem)6ic(4,1-deHineH))bic(meTaH-1-in1-inigeH)6ic(3-
meTun-1-cperin-1H-nipason-5(4H)-oH). OgepxaHo HoBe ¢o-
TouyTnuee PC Ha OCHOBI Cronykx 2 Ta konorniMepy CTupon-
OKTUIMeTaKpunar y pisHOMY BiACOTKOBOMY CiBBiAHOLUEHHI,
Ta JocnigkKeHO Noro dotoenekTpuyHi BnactmeocTi. lNMoka-
3aHO, LLIO KOXHe 30inbLUeHHs BMIiCTY 2 y maTpuui Ha 5 Y% npu-
3B0AMTb OO0 3pocTanHsa n(t). BcraHoeneHo, wo aaHe PC
XapaKkTepu3yeTbCsi NOBEAHKOK, NPUTaMaHHOK a30-6eH3eHo-
BMM PEECTPYIOYUM CEPEAOBUILLAM, @ Came BinbLUMMU 3HaYEH-
HAM T Mpu napanenbHin nondpusadii NOpIBHSAHO 3
nepneHaukynsipHoto. OTpumare PC moxe OyTn BUkopuctaHe
npu po3pobui HoBUX roforpadpivHnX cepenoBuLL,.
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CUHTE3 U ONTUYECKUE CBOUCTBA HOBOIO CUMMETPUYHOI O NMUPA3OJICOAEPXALLEIO FrETEPOLIMKIIA
N NEPCNEKTUBbI CO3OAHUA MOJIOFTPA®UYECKMNX CPELl HA EFO OCHOBE

IMymem e3aumodelicmeusi cummempu4Hoz2o 6uc-anbdezuda c 1-¢gheHun-3-memunnupa3osioHOM-5 nosly4yeH Ho8bIli CUMMempPUYHbIU Kpacumerlb,
€rnocob6HbIl kK homouHdyyuposaHHol uzomepu3ayuu. CoszdaHbl peaucmpupyrowue cpedbl Ha OCHO8E CUHME3UPOBaHHO20 Kpacumerssi u Msi2kol
nonumepHol mMampuybl. UccnedoeaHbl UHGOPMayUOHHbIe ceolicmea 2osioepagpuydecKux peaucmpupyrowux cped ¢ pasHbIM MPOYEHMHbIM
codepaHueM Kpacumesisi. YcmaHo8JIeHO, Ymo OaHHble peaucmpupyroujue cpedbl xapakmepu3lyomcsi 6onbwuM 3HavyeHUeM OughpakyuoHHOU
aghghekmuesHOCMU Npu napannenbHOU Nonaspu3ayuu Mo cpaeHeHUro ¢ neprneHOUKynsipHou.

Knrodeenbie cniosa: nupa3osioH, usomMepu3sayusi, NonspusayuoHHas 2onozpagusi, pecucmpupyrouue cpedbl.
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SYNTHESIS AND OPTICAL PROPERTIES OF NEW SYMMETRIC PYRAZOL-CONTAINED HETEROCYCLES
AND THE PERSPECTIVE OF DEVELOPMENT OF HOLOGRAPHIC MEDIUM BASED ON IT

By the interaction of a symmetric bis-aldehyde with 1-phenyl-3-methylpyrazolone-5, a new symmetrical dye capable of photoinduced
isomerization was obtained. Recording media (RM) based on synthesized dye and soft polymer matrix were prepared. Intensity of absorption of RM
rises with increasing of dye percentage in polymer matrix. But, Beer-Lambert law is not fulfilled. Therefore, the partial aggregation of dye molecules
is present. As in the case of azo-compounds, information recording proceeds, probably, through spatial changes caused by the photoinduced E,Z
double bond isomerization. Recorded holograms have the polarization nature - it was proved by the quenching of diffraction orders during changing
the polarization of reference beam from e1le: to e1|| ez2. It was shown that compounds containing the —-HC=C< bond, where =C< is the part of
heterocyclic moiety are able to the isomerization. The diffraction efficiency is expected to be higher due to presence of two photoactive groups in
symmetric molecule, comparing with molecules with one photoactive group. Light absorption with A=532 nm by the dye molecules is proved to be
sufficient for holograms recording and relaxation despite the low adsorption intensity at such wavelength. The recording and relaxation speed are
high. Fast increasing of n in the beginning of hologram exposition and, after turning off the illumination beam, fast decay, according to the n)|(t) and
1L(t) curves. Hence, this polymer composite is capable for further applications in dynamic holography. It was shown that increasing of dye amount
in polymer matrix leads to growth of diffraction efficiency. It has been established that data recording media is characterized by higher values of
diffraction efficiency with parallel polarization compared to perpendicular.

Keywords: pyrazolone, isomerization, polarization holography, recording media.
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AOCOPBLIINHO-HANIBNPOBIAHUKOBUU CEHCOP MOHOOKCUAY BYINELIO,
CTBOPEHUMX HA OCHOBI HAHOPO3MIPHOIO MATEPIANY Pt/SnO;

I3 3acmocyeaHHsIM 30J1b-2e/lb meXHOJI02il ompumMaHo HarienpoeiGHUKoei HaHOPO3MipHi Mamepianu Ha ocHoei SnO, ma Pt/SnO,.
BueuyeHo Mopgbonozito, hazosuli ckriad ma kamanimuy4Hy akmueHicmb y peakyii okucHeHHs1 CO odepxaHux HaHoMamepiasie. BcmaHo-
as1eHo, wjo dornyeaHHs1 diokcudy osioea My1amuHo npueodums A0 3Ha4YHO20 Nid8UWEeHHSI Kamanimu4Hoi aKmueHocmi Mamepiasie y
peakuii okucHeHHs1 CO. BcmaHoerneHo, wjo ceHcopu, cmeopeHi Ha 0cHoei HaHoMmamepianie Pt/SnO,, susiensiromb A0CMamHbLO 8UCOKY
qymuuegicmb do 1000 ppm CO ma maromb xopouwly weudkodito.

Kmroyoei crioea: HaHomamepianu Pt/SnO,, adcop6buyiliHo-HarnienpoegioHUKoei ceHcopu, MOHOOKCUO 8yarieyto, Yyymiiueicmsb, WeuodKoOisi.

BcTyn. Ha cborogHi y 38'3Ky 3 iIHTEHCUBHMUM PO3BUTKOM
NPOMUCIIOBOCTI | NOB'A3aHMM 3 HAM 3a06pyAHEHHSM OTOYYHO-
YOro MoBITPS iCHYe HaranbHa HeOOXigHICTb PO3pPObKK 3pyu-
HAX Ta LWBMOKAX METOAIB BU3HAYEHHSI KOHLEHTpaLin
TOKCUYHMX rasiB y NoBiTPi, 30KpemMa, BMIiCTY MOHOOKCUAY BY-
rneuto. OcHoBHUMY mxepenammn CO € BUXIONHI ra3u ABury-
HIiB BHYTPILWHLOIO 3ropaHHsi Cy4acHOro aBTOMOGINbHOro
TpaHCcnopTy, HapToBa Ta XiMiYHa MPOMUCIIOBICTb. AKTyarlb-
HICTb CTBOPEHHS YyTnuBmMxX ceHcopiB Ha CO nonsrae y Haa-
3BMYaNHIN TOKCUYHOCTI ULbOrO rasy Ta HEeMOXIUBOCTI
NOMITUTK NOro BUTOKM Be3 HaneXXHUX Npunaais, OCKiNbKK BiH
He Mae Komnbopy Ta 3anaxy.

Ha paHuii MOMeHT icHye BaraTo ceHcopiB, 34aTHUX BU-
MiproBaTV HasBHICTb MOHOOKCMAY Byrnewto y nositpi [1]. Oa-
HUMKU 3 HaWNEepPCNEKTUBHILLMX BBaXalTbCA ancopbuiiHo-
HaniBNPOBIOHNKOBI CEHCOPU, MPUYUHOK YOTO € MPUNHATHE
NnoeaHaHHS X YyTNIMBOCTI, CTabiNbHOCTI Ta WBMAKOAIT 3 Ma-
numu rabapvtamy Ta iX HU3bKMM €HEProCnoXmMBaHHAM, L0
OyXKe BaXnvBO Npu NpakTU4YHOMY BMKOPUCTaHHI razoaHani-
TUYHUX NpUnagiB Ha iXHi OCHOBI. 3HaYHOIO NepeBaroto aa-
CopOUiNHO-HaNiBNPOBIAHMKOBMX CEHCOPIB € | HeBUcoKa
BapTiCTb, WO BUTQHO BMPI3HSE iX 3-MOMiX aHanoris [2].

Hanbinblw nowmpeHum maTtepianomMm Ansi BArOTOBIEHHS
HaniBMpoBigHNKOBOrO ra3ovyTNMBOrO LIapy CEHCopa € AioK-
cua oroBa, BHACMIAOK MOro XiMivyHOT iHEPTHOCTI Ta BMCOKOI
TepMmivHoi cTtabinbHocTi [3-5]. BukopuctanHa SnOz2 y HaHo-
pO3MipHOMY CTaHi CyTTEBO BNMBAE HAa YyTNMBICTb CEHCOPA,
afxe 3MeHLUeHHs po3Mipy MOro KpucTaniTis NnpuBoauTb A0
3HaYHOro 306inblUEHHs BNAMBY Ha BracTMBOCTI MaTepiany
came MOBEPXHEBUX ABULL, TaKNX K XeMOCOpPOLIs KMCHIO Ha

noBepxHi, fKa Bigirpae BU3Ha4anbHy posfb Y MOPMyBaHHiI
YyTNMBOCTI  afcopbLUiiHO-HaniBNPOBIAHMKOBOrO CeHcopa
[6]. e opHielo MOXNUBICTIO BMAMBaTN Ha XapaKTePUCTUKN
aacopbuiiHO-HaniBNPOBIAHNKOBUX CEHCOPIB € [OMyBaHHS
rasouvyTnNMBOro Lapy pisHMMKM MeTanamu-katanisatopamu
OKMCHEHHS rasy, L0 aHanisyeTbes, y AaHomy Bunagky — CO.
Bigomo, WO HarakTUBHILLMMW MeTaniYHUMK KaTanisaTo-
pamu B peakLii okmcHeHHs CO € meTanu NnaTMHOBOI rpymnu,
AKi MOXYTb (DYHKLIOHYBaT! B LUMPOKOMY iHTEpBani ix Tem-
nepatyp [7-9].

MeToro po6GOTH € CTBOPEHHS Ha OCHOBI HAHOPO3Mip-
HOro Aliokcuay onosa A0MNOBaHOro NAaTUHOK YyTIIMBOrO aa-
copbLUiiHO-HaNIBNPOBIAHUKOBOIO CEHcopa, NpPU3HAYeHoro
ansi Bu3HaveHHs CO.

Metoau Ta 06'ekTU AocnigxeHHs. HaHopo3amipHMi
Jiokcma, onosa OTpUMyBanu 3 BUKOPWUCTaHHAM 30Jb-Teflb
TexHororii: 1,5 r neHTarigpaty onosa (IV) SnCls-5H20 pos-
YUHANKW B 15 MN eTUNEHTNIKOMO NPW HarpiBaHHi 4O NOBHOIO
po34MHEeHHs1. OTpPMMaHWIA PO3YMH NEPEHOCUNN B KEPAMIYHY
Yyally Ta BUNapoByBanu Ha niwaxin 6ani npu 125 °C npots-
rom 1,5roq OO YTBOpPEHHSI TEMHO-OYporo B'SI3KOro rerto,
AKWMIM NOTIM cywmnnu Bnpodosx 24 rog npu 150 °C. YTBOpe-
HWI Kceporernb nogpibHIoBanNu Ta HAHOCUNK Ha cnevljiansHy
KepaMiyHy nracTuHy Anst TepmiyHoi obpobkn go 600 °C.
OTprMaHnii MOpPOLLIOK HaHOKpUcTaniyHoro SnO2 BUKOPUCTO-
ByBanu Ang BUrotoBneHHs ceHcopa [10]. Wnsaxom 3mily-
BaHHSA HaHOpPo3MipHoro SnOz2 3 po34yMHOM KapbokcumeTun-
uentonosu (KML) y cniBBigHoLeHHi 2:1 roTyBanu nacty, aKy
HaHOCMMU MK BUMIpIOBaNbHUMW €neKkTpoaamMun KepamivyHoi
nnaTn ceHcopa, KOHCTPYKLIS Skoi HaBegeHa y pobori [11] Ta
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