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E #): TGA (Thermogravimetric Analysis) & FIfH3Ie] Zeg oA polyprepylene o #
S HEFE kinetics o] BiFAE RIEUE 2 Bk vix & Ftgth 919 5 parameter & F
3t7] ¢ sle] Freeman 7} Carroll o] FEZ: B 555: (nonisothermal procedure)-& iR#ES}Ach, o]
=R polypropylene 8] BN ES EfEfLE dojydtts AL &okth B 270°Col 3t
Z BSMrr 3%AENA #TEE UPRES KEXRECT 0oder Eigfkddxe
29. 6 keal/mole ) v}, ZAGFMEKIEC] 40 % A= #THE BE 380°Col 4o REKREK
7F0.922 1e Fb7bglen) oe] FEk(be] A& 34.4 keal/mole o] itk B 270°C A
380°C 9] W9 i Tl A Bt 3 %A 40%7HA = REXBIL 004 0.928 &4
7He BB R (transition state) 4 & & 4 I3t o] HRE Reich & Levizl 12588 HEIR
®o R HErste HFsd Tk, BEEY BRT BOERE 40%3 = #iTEE 380°C
ol Ao A JEimke] RS A —FKIH o olv KEEKEE 0.90, FHikfbelvA & 32.4
kcal/mole o] & o},

Abstract: The nonisothermal procedure of Freeman and Carroll is used to
evaluate thermogravimetrically the kinetic parameters for the thermal degradation
of polypropylene under air atmosphere. Decomposition appears to occur in stages.
The initial 3 % of degradation at temperature up to 270°C follows zero-order
kinetics with an activation energy of 29.6 kcal/mole. Above 40 9 decomposition
at high temperature (above 380°C), the order of reaction and the energy of acti-
vation are 0.92 and 34.4 kcal/mole respectively. The region between 3 and 40%
degradation appears to involve the transition from zero-order to first-order kine-
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tics. The results of this investigation are compared with the kinetic parameters

calculated by the graphical evaluation method of Reich and Levi.

Above 40 %

decomposition, the analysis by the graphical evaluation gives the reaction order
of 0. 90 and the activation energy of 32.4 kcal/mole, which are in good agreement

with values obtained using Freeman and Carroll’s procedure.
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Figure 1. Thermogram of polypropylene under air
atmosphere.
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Nomenclatures

X: conc., mole fraction or amount of reactant A

O: conc., mole fraction or amount of oxygen in the
system

k: specific rate constant

n,n': order of reaction

Z': frequency factor

E’: activation energy

R: gas constant
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absolute temperature

To: starting temperature in TGA

q:
t:

we

w,:

W,

heating rate in TGA

time
X 0

mole of reactant before reaction starts.

weight loss at the point where dw/dt is taken in
thermogram

total weight loss in thermogram

weight retention in thermogram
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