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Kinetics of Pyrolysis Degradation of on a-Cellulose.
- Effect of Acid Catalysts NaCl-

S. D. Ng, J. H. Hwang, J. S. Choi, S. D. Sedl, J. E. Sohn
Dept. of Chem. Eng. Dong-A Univ, Pusan, Korea.

ABSTRACT

The Thermal decomposition of the e-Cellulose and NaCl was studied using a thermal analysis
techinque in the steam of nitrogen gas with 30ml/min at various heating ranges from 4 to 20°C/min.

The Derivative and Integral method used to be obtained values of activation energy of decom-

position reaction.

1. The values of activation energy evaluated by Derivative and Intergral method were consis-

tent with each other very well.

2. The maximum value of heat of decomposition evalated by DSC method was a-Cellulose/

NaCl=90/10.

3. The thermogravimetric trace curve agreed with the theoretical equation.
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Fig. 1. Schematic diagram of thermogravimetric

analyzer.

Table 1. Thermal degradation conditions.

Sample weight 7+0.lmg
Heating rate 4~20°C/min
Isothermal temperature 500¢C

Atmosphere N gas 30ml/min
TG range 10mg

DSC range 16mecal/sec
DTA range 25uV
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Fig. 2. Variation of TG curves of weight ratio of
cellulose/NaCl degraded in the stream of ni-
trogen gas at the heating rate of 20°C/min.
(0 :100/0, ® :99/1, ~ :97/3, A :9%0/
10, o : 80/20)

Table 2. Variation of initial and final decomposi-
tion temperature.

. Weight Initial Final
Heating . .. .

rate ratio decomposition|decomposition
(°C /min) cellulose | temperature | temperature

/NaCl (t) (C)

100/ 0 80.6 432.3

89/ 1 88.9 424.5

20 97/ 3 924 436.7

90/10 102.5 445.1

80/20 99.6 439.2
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Table 3. Thermal properties of various Weight
ratio of cellulose/NaCl by TG.

. . Activation |Reaction
Weight ration
Method energy order
cellulose/NaCl
E(Kcal/mol)| (n)
100/ 0 23.3 2.5
99/ 1 48.8 14
Derivation 97/ 3 52.9 2.5
90/10 56.9 2.0
80/ 2 55.5 1.8
100/ 0 35.5
99/ 1 50.3
Integral 97/ 3 54.3
90/10 55.1
80/20 45.0
2.0
1.5
@ "N
2 o N
0.5 *
0.0
1.3 1.5 1.7 1.9

10%/T(K-")

Fig. 4. Ozawa plots at the following fractional
welght losses for the thermal decomposition
at weight ratio of cellulose/NaCl=90/10.
(A:02 A:04, @:06, 0:08)
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Fig. 5. DSC trace for the weight ration of cellulose
/NaCl at 20°C/min hearting rate in the
stream of nitrogen gas.(— : cellulose/NaCl
=99/1, —— : 90/10, --- : 80/20)

Table 4. Heat of decomposition various weight
ratio of @-Cellulose/NaCl by DSC.

Weight ration Heat of decompostion
cellulose/NaCl (cal/g)
100/ 0 5,200
99/ 1 5,556
97/ 3 6,324
90/10 7,635
980/20 6,931
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Fig. 6. Experimental and calculated TG curves for
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