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Fig. 1 The iscthermal DSC curve of the reaction at 60°C
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Table 1  Isothermal cure heat of reaction, residual heat of reaction and

ultimate heat of reaction

Temperature( C ) 30 60 70
AH (Tig) 170.12 200.91 223.53
AH (J/g) 96.71 72.34 55.24
AH,(Jig) 266.83 273.25 278.77

a 0.64 0.73 0.80
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Fig. 2 The curves of reaction rate da/d¢ versus time{+) at different

temperatures
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Fig. 3 The curves of conversion o versus time () at different
temperatures

Tahle 2 Kinetic parameters for isothermal curing system

Temperature - b, x10° ka2 % 10°
m n m+n
(©) ) Y
50 0.23 2.06 2.29 0.04 0.54
60 0.26 1.81 2.07 0.09 0.9
70 0.27 1.86 2.13 0.15 1.82
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Fig. 4 Kinetic constants %, and k; as a function of curing
temperature
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Fig. 5  The theoretic curve of da/dt versus « and
experimental data at 50°C
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Fig. 6 The theoretic curves of de/d¢ versus @ and experimental data
at 60T
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Abstract The curing process of dendritic polymer PAMAM with bis-phenol A epoxy resin was investigated using
isothermal differential scanning calorimetry(DSC) , the mechanism of this reaction was autocatalytic . The data of two
reaction rate constants k,, k, and reaction orders m, n were obtained from Kamal equation. The overall reaction
order m + n was between 2.07 and 2.29, the apparent activation energies of E, and E, were 59.79 kJ/mol and
56.51 kJ/mol, respectively. The reaction entered into a diffusion controlled stage at the conversion of 50%,

experimental data and theoretic curve had deviation at this time. The reaction conversion, at which the deviation
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occurred, decreased with lowering curing temperature .
Key words PAMAM, Epoxy, Isothermal DSC, Reaction order, Activation energy



