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Abstract:
method needs only a few eigenvalues of the thermogravimetric mass loss curves for the determination of kinetic

A method used for the study of thermal decomposition kinetics by peak analysis was developed. This

parameters. A peak separation was performed to separate the thermal decomposition of phenolic resin into three stages
according to the characteristic of the experimental differential mass loss curve. Kinetic parameters for each stage were
determined using peak analysis method. A decomposition kinetic model, which was shown to accurately describe the

decomposition process of phenolic resin, was obtained by the combination of these three stages.
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Fig.1 Sketch of typical thermal reaction curve

REAS A HASLL SCIR 45 2R, AR SO S —Fh A A TE
W b JUANRAAIE £ B R 1 2 WL AL RE  ZRUL
I G ASCRIE BT N 100073k, IR (B3 AT, LA
R LR g S E R TR R G

P 1 — A5 ST B i e TR R, R A AR R I
JE, GAARDRIE e Al AR LR 1) 2 B T, AR R IR
JE, o, 2 T, Y2100 S AL 2%, T AU e A
W R IELRE , o J T YU SN, AT FOR T 5
T, Z 2% BUE SO AR AU N HLER, F2 3 2 %
n, W= (D)5 AL

%§%=§§exp(§§%ﬁ(1—ar @)
X T
i =gl R |
A ol i 2
M T=T, i}, X)) A umdsE T2, hitis

E=nRT: ( % ) (1-a,)" (4)
FR A = B R S, A R R R

> &)=

2 \dT v i

dT
('d7a) (dL) Sy R T, T B 20 92 g
\ dT P‘ \ dT i p4i dT .

FRECARX G
1 (f%%’h=f§exp(3§%ﬂ<l—ao” (6)
AR BT S

()

“E
e"p( RT, ):e"p[ R(TA+AT) }

=exp

)

-
RT, 1+AT)

\ p /

A H ATT <<1, (DR

aea-40)
P P

R FG)CAZ(6), 5 n] 15
[ (1-a) }"exp(' EAT
(1-a,) | RT:

R 121 O

exp ( ;51 ) =exp )

):0.5 9)



1092 Acta Phys. -Chim. Sin., 2008 Vol.24

EAT (=—a;) ] L

ft +nln| (met) |=tn0.5 (10) 015
@ AQ0), S B

n= AT G| (1= +1n] %} mos ; -
{3 2) T ETES 6T :

A=B( g | exp g (1) a7
(@) AD)FA2)BY Ay f VAR AT i B0 12225k 0.00 ' !
oA R, ph T PR R RN AL, T se e I T
FE WS 1SR W L. T 53 R4 R

2 X I

L AL B AR TR (CP), WS LAtk I, Wi 40 b
400 pm UKL, BERIE 2 5 mg HF R 5L
55, 5206 A Perkin Elmer 23 7] 42 77 %) Pyris-1 FY#k
S, FHEHEA3 5K 10.20.50 K min™, 2 IR
JFAZE 1200 K. Sh8 2, WaE M 30 mL-min™.

3 #£RE55W
3.1 #fEERE

& 2 B THEHEF N 20 Ke-min™ B}, B R S )
P/ IV (TG/DTG) T £k 7E 550 K AT, 4 fis
AT R B 7K 32 A0 2, XSS B AN B5 R B s )i,
REBLH 5.5%. FRELFEEALE 550-1100 K,
R H RN 32%, X 4 i T A N R, AR SC
FFE A ISR R 0 2 B ook A LR S 6 R AT 1) I
1% DTG HiZk (& 3), 1R B.AE F R FEIE PN H

0.2
100 |
TG 101
90 + =
[
g 40.0 =
z 80 o
" S
DTG =
Tg/
70 +4-0.1
60
1 1 1 1 -0.2
400 600 800 1000 1200
T/K
B 2 7 20 K-min™ Fi8 5% R T EYEE # s LR HY
TG/DTG Bk

Fig.2 TG/DTG curves of the thermal decomposition
of phenolic resin obtained at 20 K-min™

Fig.3 Peak separation of the differential mass loss
curves of phenolic resin obtained at 20 K-min™!
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Fig.4 Comparison of the experimental curve of
thermal decomposition of phenolic resin with the
simulated curve with Jander equation at 20 K-min™
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Table 1 Eigenvalues of each separated peak in Fig.3

Peak T/K  ATK  (d/dT)/K a, a
1 75499 9516 0.00498 050  0.883
2 84814 5118 0.00918 051  0.883
3 96718 7250 0.00653 050  0.882

* 2 RIEESTETESINEEEREE SRR RN
HMHZFSH
Table 2 Kinetic parameters of each thermal
decomposition stage of phenolic resin obtained

by peak analysis method
Reaction
E/(kJ+mol™) Als™ n
stage
1 64.66 1.28x107 1.37
2 148.24 1.05%x10° 1.35
3 139.15 1.85%10° 1.37
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Fig.5 Comparison of the experimental curves of
thermal decomposition of phenolic resin with the

simulated curves by peak analysis method
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