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Table 2 Characteristic time and corresponding relative crystallinity as a function of CB concentration and crystallization temperature for :PP/CB composites
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139.5 931 0.11 1015 0.15 1170 0.22 1022 0.15
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139.5 661 0.46 192 0.02 702 0.50 249 0.04
141.5 859 0.36 317 0.02 1348 0.58 394 0.05
100 3 T 100
or e 0 100
| 110 - 0
-100 -200 110
-200 - -300
_ L o ~ —400
R S 2 500 <
& 400 - & —600 =
ol o i
-600 O 137.5°C d1o™!
o 10 -900
| 0---139.5°C
“T00 F A 1415°C -1000 =
-800 P ! L -1100 10
10! 10 10°
1(s)
10015
OF 0 D DOy
~100F 410°
—-200F
5 =300 o
& —4001 S
S0 700)
600 O 137.5°C
o---139.5C
=700 0
A .- 1415°C _
—800 \ 3 ! L 107"
10" 10 10°
1(s)
' Fig. 9 Normal force Fy and raletive resistance R/ Ry as a function of time ¢ for iPP/CB composites at zero strain
a =00 b op=0.13 ¢ @g= 0.17
lg <tp Ipeg < Igp
G/
3 FN
iPP /
CB
REFERENCES
1 Utracki L A.Polymer Alloys and Blends. New York Carl Hanser 1989.131 ~ 174
2 Hu Hongguo Zheng Qiang Taoxiaole . Chemical Journal of Chinese Universities 2004 25 985 ~

987
3 Zheng Qiang
4 Wu Gang

Hu Hongguo
Zheng Qiang

. Journal of Functional Materials

Jiang Lei Song Yihu

2004 35 1~3

. Chemical Journal of Chinese Universities


Absent
Image
File: 0


3 / 243

2004 25 357 ~ 360

5  Chen Chunrong Zheng Qiang Hu Hongguo . Chemical Journal of Chinese Universities 2004 25
1969 ~ 1971

6 Zheng Q Zuo M. Chinese J Polym Sci 2005 23 341 ~ 354

7  Cao Yanxia Zheng Qiang Du Miao . Acta Polymerica Sinica 2005 3 408 ~412

8 Carrot C Guillet J. Rheol Acta 1993 32 566 ~ 574

9 LiuZH Song Y H Zhou J F Zheng Q.] Mater Sci 2007 42 8757 ~ 8759

10 Dai Kun Xu Xiangbin Li Zhongming Lu Ai Yang Mingbo . Polymeric Materials Science and
Engineering 2005 5 201 ~204

11 Lin Jing Liu Limin Li Changjiang Ran Jun Li Fugang . Polymeric Materials Science and Engineering

2000 3 107 ~109

12 Hu Shan Shen Shangyue Dai Lei Huang Yanqiu .New Chemical Materials 2007 12 14~

15

13 Probst N. Conducting Carbon Black.In Donnet ] B Bansal R C Wang M J eds. Carbon Black.New York Marcel Deckker 1993.271 ~ 272
14 Zhou J F Song Y H Zheng Q Wu Q Zhang M Q. Carbon 2008 46 679 ~ 691

15 Miyasaka K Watanabe K Jojina E.J Mater Sci 1982 17 1610 ~ 1615

16 Medalia A I.Rubber Chem Technol 1986 59 432 ~ 454

17 Malliaris A Turner D J.J Appl Phys 1971 42 614 ~ 618

18 Mucha M Marszlek J Fidrych A.Polymer 2000 41 4137 ~ 4142

19  Macha M Krolikowski Z.]J Therm Analy Calorim 2003 74 549 ~ 557

20 Wang K Mai K Zeng H. Appl Polym Sei 2000 78 2547 ~ 2553

21 Inaba N Sato K Suzuki S Hashimoto T. Macromolecules 1986 19 1690 ~ 1695

22 Velasco J I De Sajia J] A Martinez A B.J Appl Polym Sci 1996 61 125~ 132

STUDY ON CORRELATION BETWEEN RHEOLOGICAL AND CONDUCTIVE
BEHAVIOR THROUGH SIMULTANEOUS MEASUREMENTS DURING
ISOTHERMAL CRYSTALLIZATION FOR CARBON BLACK
FILLED ISOTACTIC POLYPROPYLENE

LIU Zhihua SONG Yihu ZHENG Qiang CAO Qing
Department of Polymer Science and Engineering  Zhejiang University ~ Hangzhou 310027

Abstract The kinetics of isothermal crystallization for isotactic polypropylene PP containing different volume
fraction ¢ of carbon black CB  was evaluated by using differential scanning calorimetry DSC at 137.5°C
139.5%C and 141.5C with moderate rates of crystallization. Simultaneous measurements of rheological and
conduction behaviors were performed to probe the process of isothermal crystallization in dynamic and static modes.
It was found that when CB volume fraction ¢, was 0.09 the characteristic time for sharp resistance variation was
comparable to those for shape changes in storage modulus G’ or normal force Fy . At ¢¢ of 0.13 and 0.17
above the upper limit of percolation transition however the characteristic time resulted from resistance was much less
than those from G’ or Fy which could be explained by the formation of the percolation network during the induction
period of crystallization. On the other hand for all ¢ and crystallization temperatures the characteristic time from
dynamical method was less than that from the static one which indicated that the dynamical method was more
sensitive to the structural transformation than the static one. It was suggested that rheological and electrical
simultaneous measurements endowed us a novel approach to probe the formation of percolation network involving in
crystallization of polymer matrix.

Keywords Simultaneous measurement of rheological and conduction behaviors Isotactic polypropylene Carbon

black Composites Isothermal crystallization





