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by values of the pyrocoefficients, poling in a positive corona is more efficient than in a negative
one, probably because the positive charges are not easily injected into the bulk, as do the negative
ones. In the theory of injecting current it is shown that injection usually produces a non-uniformity
of the field and consequently of the residual polarization.

Thus, corona poling is a powerful method to produce residual polarization in FP. The
valuable information on charge transport, storage and polarization dynamics can be obtained during
poling if the advanced modifications of the corona method are used, such as, CCCP method. By
using this method we were able to obtain new data on injection and drift of charge carriers, the
hysteresis phenomena and polarization build-up.
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RELAXATION PROCESSES IN FERROELECTRIC AND NON-LINEAR
OPTICAL POLYMERS STUDIED BY DIELECTRIC SPECTROSCOPY
AND TSDC METHODS

Prof. A.E. Sergeeva, Prof. S.N. Fedosov
Odessa National Academy of Food Technologies

Non linear optical polymers with huge chromophore molecules incorporated in a polymer
matrix have prospects of wide application in modern optical devices for the second harmonic
generation (SHG), the optical parametric amplification (OPA), the optical rectification (OR), etc.,
therefore their stability and relaxation behavior are of the great practical and theoretical interest.

It is known that the relaxation behavior of dye molecules in guest-host polymer systems is
related to the molecular motion in the polymer. From another side, addition of a foreign substance
to a polymer modifies its relaxation behavior. These processes in nonlinear optical (NLO) polymers
are interrelated and both affect stability of the poled order. Therefore, investigation of the relaxation
processes can give information on the chromophore dynamics and stability of the poled order.

In this work we study a system obtained by doping atactic polystyrene (PS) with disperse
red 1 (DR1) dye molecules. Main transitions in PS are well established. The a-process is the glass-
rubber transition observed near Ty temperature. The f-transition is seen at sub-Tg temperatures from
—10 to +60 °C, while y and ¢ are cryogenic transitions at —120 and —230 °C correspondingly. The
objective of this study was to find how doping affects the relaxation processes in PS.

Dielectric properties of PVDF, P(VDF-TFE) and polystyrene doped with DR1 dye
molecules have been studied by the dielectric spectroscopy from —60 to +120 °C at frequencies
from 1 Hz to 5 MHz and by the TSDC method from —160 to +140 °C. Relaxation peaks were also
calculated from isothermal absorption currents using Hamon’s approximation.

Three relaxation processes were identified in ferroelectric polymers, namely a-relaxation in
amorphous phase, pB-relaxation in a glassy state and interfacial or space charge relaxation at 60-
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100 °C. A non-Debye o-peak at —45 °C related to glass transition had a broad distribution of
relaxation times. The same process gave rise to &"(f) peak at —20 °C and 30 kHz. B-relaxation was
seen as a broad TSDC peak at —135 °C. In nonlinear optical polymer, B, y and p-processes were
identified from TSDC peaks at —60, —130 and —10 °C correspondingly.

The loss factor ¢ (f) dependence showed an a-peak with its position changing from 10 Hz at
100 °C to 3*10* Hz at 130 °C and narrowing with temperature, but being still much broader than the
Debye peak. From isothermal current decay at 25, 75, 95 and 125 °C we calculated &' (f) peaks at
infra-low frequencies from 10° to 102 Hz.

From temperature dependence of peaks position we have found the activation energy of a-
relaxation Q,=2.57 eV, while all peaks at infra-low frequencies corresponded to B-relaxation with
Qp=0.52 eV. Temperature dependence of the relaxation time t(T) agreed with the Williams-Landel-
Ferry model with t(T4)=200 sec and glass transition temperature T4=86 °C. The &''(f) peaks were
fitted with Havriliak-Negami model and corresponding distribution parameters have been obtained.

Finally, it has been found that the PS/DR1 system is not a thermoreologically simple one, so
that the temperature-time superposition principle is not applicable for T>T,. Although the /-
processes are similar in both pure and doped PS, nevertheless some quantitative difference has been
detected. The TSDC and loss peaks in PS/DR1 were more prominent than in pure PS. The data can
be used for estimation thermal and temporal stability of polarization in NLO polymers.

BJIACTUBOCTI AMAPAHTOBOI OJIII, OTPUMAHOI METOJI0OM
XOJIOJHOT' O BIIKUMAHHS

3anopoxumii B.I'., 1.x.H., npodecop
Onecbka HaLiOHAJIbHA aKa/leMisi Xap4oBHUX TeXHOJOTii, M. Oneca

VHIKaabHI LUTIOL[I BJIACTUBOCTI aMapaHTOBOrO OJiii B 3HAYHId MIpl BU3HAYAIOTHCS
MPUCYTHICTIO B HOT0 CKJIaJ1 ABOX MOTYKHUX aHTUOKCHUJAHTIB — CKBajeHa 1 BiraMiny E (MicTUTbCS
B 0JIii aMapaHTy B PiAKICHINA, 0COONMBO aKTHBHIA TOKOTPIEHOJbHOU (hOpMi), 1110 BXOAUTH B CKIIaJ
CAJIbHUX 3103 1 MIAMWKIPHO-KUPOBOi KIIITKOBUHHU, CKBAJEH € BaXJIMBUM YYaCHHUKOM IIPOILECIB
CUHTE3Y CTEpOiTHUX TOPMOHIB, X0JIECTEPUHY 1 BiTaMiHy D B opraHi3mi JItoJuHH.

CkBasieH, 110 MICTUTBCS B aMapaHTOBOMY OJIii, aKTUBHO CIpHUsS€ HACHUUEHHIO OpraHiB 1
TKaHUH KUCHEM, HaJa€ NOTY)KHUM MPOTUITYXJIMHHUN 1 aHTUKAHIEPOT€HHY /110, a TaK0X 3HAYHOIO
MIPOIO MIJIBUIIYE CTIAKICTh JIOJACHKOTO OPraHi3My JI0 PI3HUX BIPYCHUX, TPUOKOBUX, OaKTeplaIbHUX
1HGEKiH 110 BIUIMBY MIKIJIMBOTO Pall0AKTUBHOTO BUIIPOMIHIOBaHHS.

Meta poOoTH € neTajbHEe BUBYEHHS METOJAY XOJOJHOTO BUDKUMY 3 METOI0 OTPUMAaHHS
aMapaHTOBOTO 0JIi1 BUCOKOT SKOCTI.

AMapaHTOBY 01110, OTPUMYBAJIM Ha OJHOIIHEKOBOMY €KCTpyJepl 3 KOPOTKMM BajJOM —
[TIIY4. Kinekicte 00epTiB 3Haxomuiocsi B Mexax 100-500 obGepriB 3a XBWIMHY. Y HalIomy
eKCTpyZepl BHYTPILIHS MOBEPXHS IIHEKOBOTO KOPIYCY Majla MO3JI0BKHI HAapI3KU MapaielbHO OCl
ITHEKOBOTO BaJIa JIs CTIKaHHs ol (puc. 1).

Puc. 1 — Excrpynep I11HIY 4
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