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Fig. 1 Isothermal crystallization DSC curves of

samples: (a) nylon66; (b) nylon66,/2.5wit% mont; {c)}
nylonb6/4.5 wt% mont
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Fig. 2 Plas of lg[ — In (1 - e)] versus lgt for
crystallization of samples

a} Nylon66; h) Nylon66/2.5 wt% mont;
¢} Nylon66/4.5 wt% mont

HEBOE, B 3 FHE 228C ~234CH
WEE R E P, B A PR 2 S R AR,
XA A FEBEHR - RTRENHG, LHIE
] 45 T B 4 AT LA T B & B 4 R BE R B SRS 4
HENER AR EEZREXNEEARX—&
BIX.

MEDEH, Avrami TEH », WIS R R E A

= da

ab

AC
1

240

1 1 1
234 236 238
L ()

0 I 1 L
228 230 232

Fig. 3 Plots of T, versus T, of samples: (I} nylon66;
(I} nylon66./2.5wt % mont; ( &) nylon66/4.5 wt% mont
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Table 1 Values of T, ,AT, 5., #y2,n and &
Sample T.(C) Ta(T) AT(T) b (min) t12C min) n k(min"*)
228 261.71 33.71 1.54 1.74 4.32 0.0537
230 . 261,71 31.71 1.88 2.14 3.69 0.0368
Nylonti6
232 261.71 29.71 2.38 2.7 3.06 0.0326
234 261.71 27,71 4,85 3.25 2.72 0.0277
234 260.49 26.49 1.20 1.23 7.46 0.1085
Nylont6./2.5 wi% 236 260.49 2449 1.56 1.62 6.13 0.0281
mont 238 260,49 22.49 2.16 2.25 5.52 0.0065
240 260.49 20.49 3.18 3.30 5.21 0.0012
234 260.01 26.01 1.17 1.20 8.23 0.1276
Nylonb6./4. 5 wt % 236 260.01 24.01 1.71 1.74 6.85 0.0130
mont 238 260.01 2.0 2.10 2. 13 6.66 0.0037
240 260.01 20.01 3.18 3.7 6.51 0.0003
QE TR SRR A 2.2 FERERIBRMTR
k" = kyexp{- AE/RT) (8) 221 HHEEMRERC/FRELESHHIES
Kk, REBELXOER. R EEESHT EBERTHNEW BS5AEFRERIBR
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Fig. 4 Plots of Ink/n versus 1000/ T, of samples: ()

nylon66; (@) nylon66/2.5 wi% mont; { &) nylon66/4.5 wt%

mont
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Fig. 5 DSC cooling scans of samples: (---—-)nylon66; (— —)
nylon56/2.5 wi% mont; (——) uylonb6/4.5 wt% mont at a
cooling rate of 10 K/min
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Table 2 Crystallization constants of nylon66/mont at a 10 K/min cooling rate

Sample T.(T) Tema(T) T.(C)" 41,7 {min) AH, X"
Nylon6é 226.13 220,17 261.71 0.663 55.86 29.6%
Nylon66/2 . 5w % mont 231.93 230.14 260.49 0.113 47.85 26.0%
Nylonb6/4 . 5wt % mont 231.33 229.33 260 .01 0.243 45.70 25.4%

* Determined at 10 K/min of increasing femperature rate
** Degree of crystllization
The AH, of PAG6 with 100% degree of crystallization is 188.4 J/g!*
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Fig. 7 Plots of lgR versus lgi for different relative degrees
of crystallinity for nylon66/4. 5w % mont
VX =70%; A X,=60%; ] X,=50%; CX,=40%
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Table 3 Values of F(1, and a of nylonf6/mont at avrious contents

Im% Fin a

Nylon66 40 3.58 0.81

50 4.22 0.80

60 4.85 0.79

70 5.56 0.79

Nylon66./2. 5wt % mont 40 0.43 0.42
50 0.49 0.40

60 0.61 0.41

70 0.84 0.45

Nylon66/4 . Sw1% Mont 40 1.24 0.59
50 1.43 0.59

60 1.54 0.57

70 1.78 0.56
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H, F, ERA AR EE X, B 445 5o E A
B4 7 35 B 5 — 25 & B F 40 70 0 T A9 1% ) 5 2R
53X FEH—-ESRENOHERXARLH
TERRAERFEEL.
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NON-ISOTHERMAL AND ISOTHERMAL CRYSTALLIZATION BEHAVIOR
FOR NYLON66/MONTMORILLONITE COMPOSITES

KE Linping, YANG Mingshu, ZHANG Shimin
( State Key Laboratory of Engineering Plastics, Center for Molecular Science , Institute of Chemistry, Chinese Academy of Sciences, Bejjing  100080)
SU Quansheng
{ Licoyang Petrochemical Fibre Co ., China National Pesroleum Corporation, Liaoyang 111003)

Abstract Nylon66/montmorillonite composites with 2.5 wt% and 4.5 wt% clay loading have been prepared by
melt process . Non-isothermal and isothermal crystallization behavior of the samples has been investigated by dynamic
scanning calorimeter { DSC), compared with that of pure nylon66. The results have shown that the presence of
montmorillonite particles displays a high propensity to nucleate nylon66 crystallization and enhances the
crysiallization rate of nylon66.But the sirong interaction between nylon66 and montmorillonite restricts the motion of
nylon macromolecular segments , which thus leading to the increase of the activation energy of erystallization . The
behavior of erystallization with the different filler contents has changed slightly. And the temperature range from
228°C to 234°C is an insensitive-temperature region of crystallization for composite. Liu’ s method is suitable for
investigating the non-isothermal process,but Ozawa’s method is not.

Key words Nylon66, Montmorillonite, Isothermal crystallization behavior, Non-isothermal crystallization behavior



