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Non-isothermal Crystallization Kinetics of PA10T and PA10T /1012
Su Chengxiao', Wang Daobo’®, Zhang Chuanhui® *, Zhou Zhuxin?, Cao Min* ®, Jiang Sujun®*, Huang Xianbo'
(1. Kingfa Science and Technology Co. ;- Lid., Guangzhou 510663, China ; 2. Zhuhai Vanteque Specialty Engineering Plastics Co., Ltd.,
Zhuhai 519050, China; 3. Guangdong Key.Laboratory for Specialty Engineering Plastics, Guangzhou 510663, China)

Abstract : Semi-aromatic’polyamides poly(decamethylene terephthalamide) (PA10T) and the corresponding copolymer
poly(decamethylene terephthalamide) / poiy(decamethylene dodecanediamide) (PA10T / 1012) were respectively prepared by ‘one-
pot’ synthesis method. The non-isothermal crystallization kinetics of PA10T and PA10T / 1012 were studied and compared by differ-
ential scanning calorimetry (DSC) in details. Results show that both PA10T and PA10T / 1012 appear single crystallization peak, and
the peak width increases with a raise of the cooling rate. The crystallization temperature of PA10T / 1012 is lower than that of PA10T
at a same cooling rate. Analysis of the non-isothermal crystallization data shows that the crystallization rate of PA10T / 1012 is much
lower than that of PA10T. The non-isothermal crystallization Kinetics of both resins were analyzed by the Mo method, which shows
that a higher cooling rate for PA10T / 1012 is required to obtain a same relative crystallinity with PA10T in a specific time. The val-
ues of non-isothermal crystallization activation energy for PA10T and PA10T / 1012 were respectively calculated by the Kissinger
method and Takhor method. These two methods are found to have close results.

Keywords : poly(decamethylene terephthalamide) ; semi-aromatic polyamide ; non-isothermal crystallization ; differential
scanning calorimetry
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(1) PA10T Ryl 45 1491,

I fo R 3R R 48 TR 80 A BE e RO R
2 (YRR Z e 1 1), B 2048 0.1% 1R s
REM , LA 550 mL K AE A S A% AL i A Joa , il
ZHDRA BN NE S5 K, THRE 265 ~
270°C )5 1HJE 3.2 MPa, ##£eHE/K 2 h, #RJ5T 60 ~
80 min P IR TY & 320°C, Rl i e i 48 s )1 HE
F)H HARAS s 2 AR Rk,

(2) PAL0T /1012 1l #5 .
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RIEZE, HC Sh5 @ IR PR R 4 A 5))
HL 07 37 A b9 v 2 R i PR 0.5 gL A
EH M 50 mL, MR, R A RGE A 400 pL
STV, B 2R 2 19 KOH- 2 775 T iR 5 Vi ¥R
o

DSC il 3. B¢ 10 mg PA10T £1 PA10T / 1012
FEAh, o3 A BRI L 7E N, AR THE,
THEEZR K 20°C /min, PAL0T 1% iR 713 340°C,
PA10T / 1012 1 == i 751 300°C, #{#+F 5 min,
4y 9ILL 2,3,5,10,20,30°C / min £ 5 Ui R 4T
B EIFER, 5 LA 10°C / min 4T R HIE , 15 5
PAL0T F11 PA10T / 1012 #iEHY DSC #hk .
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%1 PAIOT #1 PA10T / 1012 BfE E AR S%

TiH PA10T PA10T / 1012
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43 / (mol - t7) 28 35
FREE / (mol - t7) 51 68
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1012 Y R THR K Al i £k a1 4 TR, PALOT Al
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MNIEL 4 Fi 2 ] U, R ] e it o 3 Ak 2 1) 45 4
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A
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(b)
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ARAFIERLE a2
%2 PAILOT 5 PAL10T /1012 BIFE&EIR & RS

ﬁ PR/ T,/ AH./ X(t)/ to/ T/
[218)

(°C - min™) C @-gh % min C

2 284.8 -32.2 52.0 3.7 301.4

3 283.2 -32.5 51.4 29 300.8

PALOT 280.8 -36.5 49.8 2.1 300.3
10 276.1 -38.9 50.3 14 299.4

20 267.4 -45.8 52.3 1.0 298.8

30 261.3 -46.0 51.3 0.8 298.0

2 245.0 -32.9 35.2 6.1 269.9

3 241.3 -27.6 36.1 3.9 268.9

PA10T / 5 235.0 -27.3 35.7 34 267.3
1012 10 223.0 -31.0 47.6 2.7 267.4
20 215.5 -30.8 45.3 14 267.3

30 210.7 -30.1 41.6 0.8 266.9

VE: T, FURGERIERIE, AH, FoRGEME, XO) TR T, MY
HIXFEE R , G FO X(O) RPRIAOLE ST, T, FR U R .
PAL0T I, 45 F4 k& 728 LE PALOT /)N, 6B 45 i fig f1 78
5. PALOT FELENE OB 4 , 1 B & AEJE SRR 45
Al R, PR AR T A RLAS ST N . X PALOT /
1012 W V32 AT W . pA) 4% R LI B 4, R BB T 51 A
o R N Y B B B B S R A R
LY, | IR R R, 45 DR IEL, AR S kA
TR AT
2.3 EFBLEZINF

L. Mandelkern®™ T, 75 40) 2% 25 & o B, 1815
TN ) e B | S 2 ORI puy ] B Blibu
Avrami J5FE B AR AN .
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lg{—In[1 - X1} = nlgt+1gZ (3)
A n———=8W Avrami $5%4;

Z—HUORHRL

Avrami J5 T A AH X 45 f BE X(t) R4S ff B (]

R FFE, SERGIER , B A — @ R R T
BT P LR Ozawa J5 2 5 Avrami J7 B A Y
Al b B — R A i R AR SR IR A S S (Mo
2, R
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a="
m

A Ke——5 R B A S B R PR
F(T)— R A R £
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R IR R F(T) M RS SR - 16 PRSI R] P
AW IB BN — R 45 b BE T X6 I 1) R iR R, 3
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F R BRI TR g X 1gt AEIET, A3 211K 5.

1609 2345
141
121
101
08|
06|
04|

0.2 . . .
-0.4 0.0 0.4 0.8

lgp

lgp

(b)
X4 . 1—10% ; 2—30% ; 3—50% ; 4—70% ; 5—90%
a—PA10T ; b—PA10T / 1012
55 PAL0T 5 PAL0T / 1012 i Ige 55 Igt ()56 Z £k
M 5 0L, Ige 5 1gt B4t R 4%, ] Mo
135 A WF 5T PAL0T il PALOT / 1012 Ayl 25 R 45
A, AL S g RBR AR AT DL 5 3] o

5 F(T), 8558515 3.
*£3 F Mo %152 PAL0T #1 PA10T / 1012 Y
EHEBRERINNFSH
B X(t) /%
=] Y.

Fdh e 10 30 50 70 90

DALOT o 169 175 177 179 185
F(T) 264 322 361 401 463

PA10T / o 144 136 130 122 102

1012 FT) 167 235 273 313 359

H 3R 3 AL X Tl — &0 FREY, REY
(14 R X 245 B X(E) 5 B I R F(T) 119 72 b ks 34
AFTR), 156 B BA7 B[] A 88 v e Ol 232, AT 4 21 0 1y
(Y AEXT 45 S EE . TORE T [/l —AH X 45 b i, PAL0T /
1012 5% 7 A4 o8 ek 788 %% 1 T+ PALOT Xef )i o Uk 3k %%,
UL PALOT HY%5 ik % T PAL0T / 1012, 3X 5[
LRI —E A, 2 3 iy o (AR LA K, K
Avrami 840 n 5 Ozawa 840 m Z [HJfF7ER2 2 1 EL
56 22, H.RI R Mo 2:5E &-1F9¢ PALOT 11 PAL0T /
1012 M4 Bl 1%

2.4 FEEELHEEE
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lgp = % ©)
K AE——ESRRES G L AE
R—UR 4, Bl 8.314 3/ (mol - K) 5
T,——45 g

% H Kissinger 3% #1 Takhor 32, 7] 15 £ 1g(p /
T2 Fil Ige 255 (1 /T,) B9 R ih <k, anp 6 A el
7 FR.

MIEL 6 FIEL 7 (9 RE 35 B AR B S R4S i
TGk fiE AEg (Kissinger 7% ) 1 AE; (Takhor % ), 45
RINF3 4,

mFE49 LIS, AE. / AE; = 1.03~1.05,
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[%] 6 Kissinger 253/ PA10T 5 PA10T/ 1012 /Y
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1.84 1.88

T,/ x103K-

@
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7,7/ x103 K

(b)

a—PA10T ; b—PA10T / 1012

[#] 7 Takhor 1453 PA10T 5 PA10T / 1012 1
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% 4 Kissinger 3570 Takhor ;55| IEL B4 RiEHAE

25 s ke PA10T PA10T / 1012
AEy/ (kJ - mol™) -283.4 -165.91
AE;/(kJ-mol™) -274.3 -157.59

Uivel g
(1) PAL0T / 1012 (%5 s A ZH i 3 52 137 ] {8 A1
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