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Fig. 1 DSC thermograms of P3DDT at different Fig.2 DSC thermograms of P3ODT at different cooling
ceoling rates rates
Table 1 The values of T, and AH, of P3DDT Table 2 The values of T, and AH, of P30ODT
@(C/min) T, (C) AH.(J/ &) @(C /min) T,(C) AH(J/g)
5.0 91.698 -6.283 5.0 58.753 -76.141
10.0 87.697 -7.125 10.0 55.844 —74.868
15.0 85.182 -6.496 15.0 34.924 -~ 77.437
20.0 83.284 -6.790 20.0 53.463 —83.805

2.1 Jeziorny &
BRI ESBELE R EAE S BSESENESEL RS EERSRE R IEK
A8, HXMHA R A SR A IERBTEEY.

., = 1 —exp(Z,1") (1)
lgZ. = 1gZ./ & (2)
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G = (n/In2)"*K,,,D/2 (4)
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Fig.3 The plots of Igl — In{1- X,)] versus lg(¢) of P3DDT at different colling rates

Table 3 Non-isothermal crystallization kinetic parameters of P3DDT obtained from Jeziorny method

(T /min) Z n Z. Kew G G.
5.0 2.168x107° 6.39 0.293 1.961 9.261 1.852
10.0 0.367 6.23 0.905 0.754 3.208 0.330
15.0 10.366 6.12 1.169 0.427 1.988 0.133
20.0 35.653 5.77 1.196 0.329 1.665 0.083

Tahle 4 Non-isothermal crystallization kinetic parameters of P30DT obtained from Jeziorny method

@(C /min) Z n Z, K ge G G,
5.0 4.144%10°* 8.16 0.211 0.501 1.141 0.228
10.9 0.0786 7.41 0.775 0.305 1.087 0.109
15.0 2.491 8.50 1.063 0.154 0.739 0.049
20.0 12. 167 6.18 1.133 0.132 0.836 0.042

H A 3 B[4 P3DDT MM X RAES & B HA £ 55, 3 Hn 2R G et Al B % 203
A INTIHRET. RS M RER B RS R TLREN, BrRe R E 3 0] (0L % BER R
MAINATI D RE R RMEER, IETREWERNBES, FHESEAEEN,. 58
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Fig.4 The plots of lgl —In(1 - X,}] versus lg( &) of PADDT at different cooling rates
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Table 5 Non-isothermal crystallization kinetic parameters of P3DDT obtained from Bopoxoscknii method

®(C /min) Z m Z, "
5.0 7.598%10°® 6.38 1.192x10°7 1.84
10.0 2.182x1077 6.23 1.193> 1072 1.88
15.0 1.065x10°¢ 6.02 1.100x 1072 2.04
20.0 9.992x 107’ 5.83 1.354 %1077 1.87

Z, M Z, WA b RN A R AT KM, RSN Z, EXT &R
Z, {, X 545 5 5 WA 55 Sh R A 158 - R T O LA R S O e %, TR S A
B o EAEMED, X _RKERAEIE R REFBEFRERDNESZHET Jeziomy
M, 45 SR BTIH 2 EJLFHF, Z (HE LR /.
2.3 —#HEFHE

e AR LR TR E AR ARTHREC AR AR SN ESES
ShFTH, BITE S Avrami B Ozawa FRBHE — R LH Tk, EARR S A
SRERSRNESTREFNEH LR BEHAZLSEE T Avrami FEH Ozawa 5T
B BT RRES

1g@ = gF(T) - algt 7

H F(T)IK(TY Z]Y™, a=n/m, F(T) NN EE T 55 & B Bt R R %
HIHEM, n F Avrami 33, m X Ozawa 13 U 1g® X lgr fFEBPIE SR © HEH
T PIDDT B R BIFHEHXE(E S), i HBIEMAFERE PIDDT #&K F(T)5 a -
B [FFET[R4E P3OPT 8y F(T)M o« {HPIFER 6 HIEK 7.

Table 6 The values of F(T) and a of PADDT Table 7 The values of F{T) and a of P3ODT
X (%) F(TXTC,8"~ a X (%) FUT)(C.8v =1} -
20 9.150 0.813 20 11,343 1.030
40 10.294 0.833 40 14.693 1.134
60 11.480 0.869 60 22.413 1.086
80 13.281 0.892 80 32.162 1.045

& 5 # 88, P3DDT # P3ODT I TR AXMH AR EMAEFRE AL BN RERK
RIS EX R ei# 6 1% 7 FH¥E, P3DDT M P3ODT & F( THYEHRE 4 & B iy
FemiM R, HTFAHERRA TS, FEAE AT B, FHTERRAGRARELR.
P30DT (i F(TYEKT P3DDT, TEHA X P3ODT WESBERETE, R4S S EE
7, Bk BIAA ] B9 4 &% B, P3ODT Bk ERE MY 14 20 1 .

% T #—W 5 P3DDT # P30ODT K& G 66, KA Kissinger T EREG HB MG
2

din(®/T2)/d(1/T,) =- AE/R (8)
P In( &/ T2)R(1/ T,)EE(E 6), kB B4R &1 %4 515K 18 P3DDT # AE 9 184.79k)/
mol, P3ODT 8 AE % 246.93k]/mol. P3ODT B R WML L EE X T PIDDT, LW HER
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Fig.5 The plots of lg@ versus gt of P3DDT at the Fig.6 The plots of In{(®/ T2) versus I/ T, of P3DDT and
various relative degree of crystallinity P30ODT

P EESRESIN ¥ HEFEE, P3DDT £ Jeziorny A1 Bopoxosexuin B9l if i B
EERAEHNRERENEF ALY R EREAR, HRNBESF 7R, £X %
EERETRAEE ¢ SRR BHERIFHLHE X R . Bopoxoscxuir 1518 B #9 A [
R R E T A MR Jeziorny BRBRAIN/, BRELIXEEBFTF T 44 .P30DT =
RESKEIER CHEARETERN LRSS FEWELERMETH, P3DDT t
P3IODT E5 %M.
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NON-ISOTHERMAL CRYSTALLIZATION KINETICS
OF THE POLY(3-ALKYLTHIOPHENES)

QIAO Xiuying, SUN Zaicheng, ZHAQO Xiaojiang, WANG Xianhong
ZHANG Hongfang, MO Zhishen
( Polymer Physics Laboratory, Changchun Institute of Applied Chemistry, Chinese Academiy of Sciences, Changchun  130022)

Abstract According to the data obtained from Differential Scanning Calorimetry {DSC), the
method of Jeziorny, Bopoxosckuii and a new approach proposed by our laboratry are applied
to study the nonisothermal crystallization behavior of poly (3-dodecylthiophene) (P3DDT)
and poly(3-octadecylthiophene) (P30DT), and Kissinger method is used to get the value of
the crystallization activation energy. The effect of the different alkyl substitution on
crystallization is also investigated. In comparison to the methods of Jeziorny and
Bopoxosckuit in which it can be found that the deviation from the line occurs in the later
stage of crystallization, the new approach appears applicable due to the better linear relation.
The values of the crystallization activation energy of P3DDT and P30DT are estimated as
184 .78k]/mot and 246.93k]/mol, respectivley, which implies that it is easiser to crystallize
P3DDT than P30DT.

Key words Poly(3-alkylthiophenes), Non-isothermal crystallization kinetics, DSC



