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Abstract : In this study, we investigated the effects of plasticizer (PEG) and crosslinking agent on the thermal stability of cellulose ester

(CAP). The tri-functional crosslinking agent might react with the functional groups of CAP molecules and/or the PEG molecules

and thereby form a network structure consisting of the crosslinked CAP and PEG. Such cellulose-based matrix with a network

structure showed an increase in the onset degradation temperature as well as the degradation temperature at maximum rate (by

8°C).
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Table 1. The Formula of CAP matrix

Sample Cellulose (%) PEG (%) Crosslinker (%)
CAP-01 88 12 0
CAP-02 88 12 0.8
CAP-03 88 12 1.5
CAP-04 90 10 1.5
CAP-05 92.5 7.5 1.5
CAP-06 94 6 1.2
CAP-07 94 6 1.5
CAP-08 94 6 2.1

2t ¢ B CAP-01~CAP-05 FisiNAY PEG 4315k 1000 - CAP-06~CAP-08 Fisfiliy PEG 4315k 20000 ©
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Fig.1. Thermo gravimetric analysis of Cellulose ~ CAP » CAP /PEG blend
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Fig.2. Thermo gravimetric analysis of CAP/PEG blends

R2. AAE L BIBHEROVEEIOREERE (Tonset) ~ RARMERRIRE (Tmax) RESOCHIKRIIBES
Table 2 Thermo gravimetric analysis of Cellulose ~ CAP » CAP/PEG blends

sample Tonset Tnax Char };ig(l)(oic( %)

Cellulose 349.8 380.6 11.89

CAP 360.1 385.8 10.22
CAP-01 364.6 386.7 9.96
CAP-02 366.1 392.6 9.57
CAP-03 366.3 3914 10.41
CAP-04 367.5 392.7 9.64
CAP-05 366.3 393.0 9.37
CAP-06 369.4 391.2 10.96
CAP-07 367.3 391.5 11.06
CAP-08 369.3 394.8 11.42
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&K3. RECAP/PEGEESYHERRIRIE NOURAEEILEE (Ozawa's method )
Table 3. Pyrolysis activation energy of CAP/PEG blends
Sample CAP-01 CAP-02 CAP-03 CAP-04
Conversion Ea R Ea R Ea R Ea R
(%) (kJ/mot) (kJ/mot) (kJ/mot) (kJ/mo¢)
10 165.41 -0.9998 145.18 -0.9913 177.76 -0.9918 202.32 -0.9901
20 175.43 -0.9998 149.94 -0.9978 182.89 -0.9979 202.56 -0.9975
30 178.35 -1.0000 154.22 -0.9990 184.72 -0.9991 201.20 -0.9983
40 181.27 -1.0000 158.01 -0.9995 188.16 -0.9996 203.22 -0.9986
50 184.42 -1.0000 162.80 -0.9996 192.44 -0.9998 204.94 -0.9988
60 189.30 -1.0000 166.10 -0.9997 197.75 -1.0000 208.79 -0.9991
70 196.55 -1.0000 169.71 -0.9997 204.43 -0.9998 213.19 -0.9991
80 211.95 -0.9996 178.97 -0.9997 217.84 -0.9991 221.57 -0.9984
Sample CAP-05 CAP-06 CAP-07 CAP-08
Conversion Ea R Ea R Ea R Ea R
(%) (kJ/mot) (kJ/mot) (kJ/mot) (kJ/mot)
10 170.06 -0.9999 157.83 -0.9995 157.83 -0.9995 154.89 -0.9897
20 179.94 -0.9998 163.46 1.0000 163.46 1.0000 173.67 -0.9866
30 184.07 -0.9998 165.21 -1.0000 165.21 -1.0000 177.69 -0.9875
40 187.75 -0.9998 166.94 -1.0000 166.94 -1.0000 180.89 -0.9885
50 191.34 -0.9998 167.97 -1.0000 167.97 -1.0000 186.16 -0.9891
60 195.58 -0.9996 168.94 -1.0000 168.94 -1.0000 190.24 -0.9912
70 201.62 -0.9996 171.18 -1.0000 171.18 -1.0000 196.44 -0.9922
80 214.35 -0.9997 179.20 -0.9999 179.20 -0.9999 208.22 -0.9927
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