F3M
2006 &£ 6 H

EE'I_} ﬁ:}’ % % jﬁ No.3

ACTA POLYMERICA SINICA

Jun., 2006

ROXE_HR1,3-A_ENEEWBEFRERINFE

A

BER™ HEL

(' RIIBE R FEER  KF  130024)
CHEN¥ERENRLLEVEN SATHRSAFETEIZRE £F 1BOR)

i OE OURTAERMEENENE_FEIIA_EEMERTANEN FEOHRERERER 21
HEFBREAER,PIT KIS MBI RS S5 A Aveami FESRT PIT SRE R TF, Aveami 188 n B
FHER 3.4, FNMEBF A= HRBE K O HFRBETHE RIS AEME B, (22 PTT M &

&

@R BNE_H®RIIAE, AGFRE, SRIDHE

ZRESUNERDI HIFAIBMNAESSEH
FEEPW Y, T EE WA R A
E PR R YRR B AR, R R
MR EREMWERRT BEMEH ) ZH
At A AR SR AE S BT B T 30 5 A
Frlb&E=d. 858 KRE (sel-seeding
nucleation) 235 AR &8 8 FH R/ BB &%
MiESEREKHN—FRETR ", ERER
&R R, B A Bt R E R A
FADSC FEWETRMNE_H®R 1,3-W_B
(PID BRAMEBEHARREEESEE THHER
RSN E e THERNE, RAEFEENE
A SR EGT PITREEZ4REERK , EH T
* Regime[[ .

1 EBRHL

1.1 HRNH&E

BAHR BB L,3-ARE(PTT), EE A
AR, BANS KB PITTREEEAT
DSC iR .
1.2 FEAZE

)iz Perkiﬁ-EImer calorimeter( model-DSC-7) 78 &
PHEH/N(EHITREMRERE),E N, R
1 F #4T DSC M.
1.3 ERMRESER

B HRE 5 E 553 KAER 5 min, LAY B A
Ty BEREZRG K).HEERFREINH
ERE T E(501 K) KR E K[, B A &8 B

BX T, REREFZRERESREER . XH
7 T, BXR LB &REN RS, E
HEZGEBEFHEIRELER.

2 ERWWE

2.1 BRAERERHBE

ReVYWERTHERUFEERX,BEE
B SR BEERS B L& PITEARER
FEALER 5 min S DSC PR ER (FRIBEE R 10
Kmin). B 1 5] LI F H, # 40 38 8 & o
(509 K) ,PTT Z5 AR MR BE IE 553 K MM 45 &
BERENEIK, KHAZ 509 K4ABE, 8K
MEEER LD, ARFMEESAR AL RRER
filkBf (503 K #1 504 K) , R A RT 2 ER, R
—F R, B ERARAETFRER K, S
ZRBEENFABHES R EREHEE, KL
SR GEWBEIEW T X —&; mW£ 505 K.506 K,
507 K1 508 K £bIBJ5 , 45 G R 440 B 43 51 16553 K
RBEMESRES T 24 K21 K A8 K 12K, W
LEENARMEZ El, 3 PITHS, AN
B & R AL B0 1R BE X (8] A 505 ~ 508 K, fEiZR K
#ATH AR SR EE A B E S PTT 4 B E
AIREE A TAHEESE 505 K & G fh B2 24 40 38
B
2.2 BRWEENERERDINE

B2 & PIT I E 505 K 5, SR 4 & 4
WA MERBEFTHMT 476 KT, FRERE

% 2004-12-07 40, 2005-01-31 BH:; R A AR $ RS (E45 2023400 EHAFIME ; » FMEF A, E-mail: merphology @ 163 . com



3 XS BME_FR 1R _MNEBREESESE RN E 415

b

Endo

1 H 1 1 i
120 160 200 240 280
Temperature (°C)

Fig. 1 DSC curves of PTT after completely melting or
partly melting
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Fig. 2 Plots of heat flow versus time for PTT melted at

505 K and crystallized at different temperatures
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Fig. 3 Relative crystallinity versus crystallization lime
for PTT melted at 505 K and erystallized at different

temperatures
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Fig. 4 Plots of lg} - In{1~ X{#)]} versus 1gz for
isothermal crystallization of PTT at different temperatures
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Table 1 Avrami rate parameters for PTT (self-sceding nucleation)

T.(K) n K(min™") £1;2{ min) lez(miﬂ_])
477 3.11 7.74x 1073 4.24 0.236
479 3.27 2.77x 1073 5.70 0.175
481 3.32 3.03x10°* 8.23 0.122
483 3.58 1.27x 1073 13.10 0.076
485 3.40 2.67x10°¢ 20.46 0.049
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ISOTHERMAL CRYSTALLIZATION KINETICS OF POLY( TRIMETHYLENE
TEREPHTHALATE) UNDER THE INFLUENCE OF
SELF-SEEDING NUCLEATION

HE Xingquan', XIE Demin', YANG Decai’
(' Faculty of Chemistry , Northeast Normal University , Changchun  130024)

(* State Key Laboratory of Polymer Physics and Chemistry , Changehun Institute of Applied Chemistry , Chinese Academy of Sciences , Changchun 130022}

Abstract The effect of self-seeding nucleation on the crystallization behavior of poly (trimethylene terephthalate )

(PIT) was studied. The result of differential scanning calorimetry (DSC) indicated that the erystallization

temperature of PTT increased obviously under the influence of self-seeding nucleation . Avrami equation was applied

to analyze the isothermal crystallization process of PTT. The average value of Avrami exponent is n = 3.34,

suggesting that the primary crystallization may correspond to a three-dimensional spherulitic growth . Self-seeding

nucleation leads to the decrease of crystallization active energy and chain folding work, promotes the overall

crystallization process of PIT.

Key words Poly(trimethylene terephthalate), Self-seeding nucleation, Crystallization kinetics





