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Fig. 1 XRD pattems of MMT, OMMT and nano-
composites with different OMMT contents
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Fig. 2 TEM patterns of PP nanocomposites with different OMMT contents
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Fig. 3 TGA curve of PP and nanocomposites at heating speed
of 10 K/min
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Fig. 4 TGA curves of PP and 1 wt% OMMT nanocomposite
at different heating speeds
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Fig. 5 TGA differsntial curves of PP and 1 wi% OMMT

nanocemposiles at different heating speeds
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Fig. 6 Kinetics of thermal decomposition of PP and nanocomposites

by using Flynn-Wall-Ozawa equation

Table 1 Characteristics of TGA kinetic data of PP and nanocomposites
by using Flynn-Wall-Ozawa equation and Kissinger equation
E 4 (kJfmol)

Sample FWO method Kissinger method
PP 118.33 112.61
OMMT,1 w1% 178._89 177.82
OMMT,2 wt% 178.33 175.04
OMMT,3 wi% 193.20 191.48
OMMT, 4 wt% 178.33 175.60
OMMT,5 wt% 173.39 170.90
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Fig. 7 Kinetics of thermal decomposition of PP and nanocompesites

by using Kissinger equation

Kissinger (KL BB AMEM LR ESH
HASRITAMBIERE 7T MR L. ATUFHE
5 Flynn-Wall-Ozawa HMEEBNEREREAY & K%
BA TG 8 2 R P RR 43 #4971 5 R 1 20 ) O R AR T 12
BEPAREEHE AN ZSECRUTELE.

FHRLERSVEERTHOBEATERN
o AEANEER MENERBEHE LTS
FE PP B4k i FHAFRAM L RE R, B
5 pr RAHEBNAEEN FREHMNER L
MHEREHR\E N THEANFEFR L BTNS PP
H R0 AH B AR B ot SRS A K F R
X FRMS IS YHERERKETRES
o TR E I L, AR+ A B EARRI AR, 4K
EAMBR—THESRHEGH HEXK LS
BHE FEEHPEHN LR - MEKER . 1§
BRIZHHER T ZHEL HAXESHHRE
MWAREAERRLETE FH LS8 — 2
KR T R B TR G .

FBi+ 5 PP A& A B AE ROk T U
HEEMM A, XRARESGH B RWELRERS
MEEEHA .S AEDHRWAI%RRB + T EA
YK E G BRI 2R 0 43 3 A BE AR O, U BH
HYSR B+ S R U AR T B IR AR &
& ,TEM /P Ar R EHE 73X — & HEBESH M/
21 B TR A AR S 1 7 Y B R 1R
AL BTG R/ MBS ARESH RS ARG
PRI AT R B RIELE AXKESHANE
WMo iELRE S PP AR, S RVE, AR
EN A& BTN T AR EREAZRHEE.

i BATR, R = AR AR R Y N I A



308 T % AR RS L AOK A bR S 8 3 1 1 381

ETEABRE LM XESMN . 2B L & mA B KREAHBWHMABBEXEBE LERER
BEBEFHROERRMSEEBE, SRESHH BAKREEME B RIGE S RENIEHE
MEHE VXM EFLEBABRESOKEL W AR s0% L L.

REFERENCES

-

Agag T,Koga T, Takeichi T.Polymer,2001,42(8) :3399 ~ 3408

Liu T X,Liu Z H, He C B. Polym Degrada Stab,2003,81(1) :47 ~ 56

Guo B C,Jia D M, Cai C G.Europ Polym J,2004,40(8):1743 ~ 1748

Vyazovkin S, Dranca [, Fan X W, Advincula R. Macromolecular Rapid Communications, 2004,25(3) :498 ~ 503

Zanetti M, Bracco P, Costa L. Polym Degrada Stab,2004,85(1) : 657 ~ 665

Kato M, Usuki A,Ckada A.J Applt Polym Sci, 1997,66(9) : 1781 ~ 1785

Hasegawa N, Okamoto H, Kato M, Usuki, A.J Appl Polym Sei,2000,78:1918 ~ 1922

Manias E, Touny A,Wu L, Strawhecker X,Tu B, Chung T C. Chem Mater,2001,13(10) : 3516 ~ 3523

Liu Xiaohui( B2 #E) , Fan Jiaqi( R ), Li Qiang(ZEMR ), Zhu Xinoguang( R BEH:) , Qi Zongneng (B2 HE) . Acta Polymerica Sinica( 4> T %

®) 2000, (5) : 563 ~ 567

10  Ma Jisheng{ T8k &) , Qi Zongneng( S HE) . Li Ge(ZFEH ), Hu Youliang( ¥ A R ). Acta Polymerica Sinica( #4353 ) , 2001, (5) : 589 ~ 593

11 Ma Jisheng( 8K , Qi Zongneng( B 5588 ) , Zhang Shufan{ W) , Wang Xin{ ) . Chen Shijuan( PR+ 4, Hu Youliang{ # K B ) . Chem J
Chinese Universities( 7 % 3 2 fL 3 £4R) , 2001, 22(10) : 1767 ~ 1770

12 Okamoto M,Nam P H,Maiti P, Kotaka T, Hasegawa N, Usuki A.Nano Lett,2001,1(6) :295 ~ 298

13 Xu Weibing{# 05}, Ge Mingliang( 2 825 ) , He Pingsheng( {7 &2 ) . Acta Polymerica Sinica( %7 7T 24 ), 2001, (5) : 584 ~ 588

14 Ma Jisheng{Zh # 58 ), Zhang Shimin (3 # %), Qi Zongneng (3% 7% 88 ), Hu Youliang( #8 A B ), Zhang Shufan (5K #f # ). Chem J Chinese
Universities{ g % ¥ 2L ¥ 37 ) ,2002,23(4) : 734 ~ 738

15 Gilman J W,Jackson C L,Morgan A B.Chem Mater,2000,12(7) :1866 ~ 1873

16 Qin H L,Zhang S M, Zhao C G,Feng Meng, Yang M $,Shu Z I, Yang S S.Polym Degrada Stab,2004,85(2) : 807 ~ 813

17 Jia Demin{ R ), Luo Yurnfang( B %7 ), He Hui( {8}, Wang Xingwang( £ 2 HE } . China patent, 174, CN1133669.2004-01-07

18 Ding C,Jia D M,He H,Guo B C,Hong H Q. Polymer Testing, 2005,24(1) :94 ~ 100

19 Zanetti M, Camino G, Peichert P, Mulhaupt R.Macromol Rapid Commun,2001,22(3):176 ~ 160

20 Ozawa T.Bull Chem Soc Jpn,1965,38(11) :1881 ~ 1886

21 Flynn J H,Wall L A,] Polym Sci Part B, Polymer letter, 1966 ,4(3):323 ~ 328

22 Kissinger H E. Anal Chem, 1957,29(11) : 1702 ~ 1706

= T T LV B S )

INFLUENCE OF COMPATIBILIZER ON THE KINETICS OF THERMAL
DECOMPOSITION OF POLYPROPYLENE/CLAY NANOCOMPOSITES

DING Chao, HE Hui, XUE Feng, GUO Baochun, HIA Demin
{ College of Material Science and Engineering , South China University of Technology , Guangzhou 510640)

Abstract  Polypropylene/clay nanocomposites were prepared with three monomers solid-phase grafted PP as
compatibilizer. The nanostructures were characterized by X-ray diffraction (XRD) and transmission electron
microscopy ( TEM ). Dynamic thermogravimetric analysis (TGA} of PP and the nanocomposites was performed.
Flynn-Wall-Ozawa and Kissinger equations were used to compute the weight loss data and calculate the activation
energies of decomposition . The temperature of weight loss of 10% for the nanocomposites is 40 K higher than that for
the neat PP.The decompesition region for the nanocomposites was also found to be much narrow than that for the
neat PP, The apparent activation energy of thermal decomposition of the nanocomposites was 50% higher than that of
the neat PP.

Key words Polypropylene, Clay, Nanocomposite, Thermal decomposition, Kineties



