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Curing of Epoxy Resin with Natural Cashew Nut Shell Liquids

Changwoon Nah™, Jin Hwan Go , Joon-Hyung Byun™, Byung Sun Hwang

ABSTRACT

The cure behavior of epoxy resin with a conventional amide-type hardener(HD) was investigated in the
presence of castor 0il(CO), cashew nut shell liquid(CNSL) and CNSL-formaldehyde resin(CFR) by using a
dynamic differential scanning calorimetry(DSC). The activation energy of curing reaction was also calculated
based on the non-isothermal DSC thermograms at various heating rates. An one-stage curing was noted in the
case of epoxy resin filled with CO, while the epoxy resin with CNSL and CFR showed a two-stage curing
process. A competitive cure reaction was noted for the epoxy resin/CNSL(or CFR)/HD blends. In the absence
of HD, the CFR showed lower values of curing enthalpy than that of CNSL. The activation energy of epoxy
resin curing increased with increasing the CNSL and CFR loading.
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Fig. 1 Chemical structure of eopoxy resin, CO, and CNSL.
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Fig. 2 Photos of the condensation reaction between CNSL and formeldehyde
(@) before, (b) after 8 hr separation, and (c) after 24 hr separation.
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Fig. 3 DSC thermograms of epoxy resin/CO in the presence of
HD (8: 5%¢/min).

Table 1 Enthalpy(A H,) and peak temperature (Twe) of curing for epoxy

resin/COblends

154 CO content AH, 7.
(*C/min) (Wt9%) (g) (C)

0 213 94

5 10 165 95
30 124 100
50 114 104
0 194 109
10 10 171 111
30 150 115
50 108 122
0 204 118
15 10 167 120
30 133 125
50 94 131
0 205 126
20 10 176 127
30 139 133
50 102 140
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Fig. 4 DSC thermograms of epoxy resin/CNSL in the presence of
HD (3: 5¢/min).
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Scheme 2 Cure reaction of epoxy resin with CNSL.
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Fig. 6 DSC thermograms of CFR at (= 10%/min.
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