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[ Abstract] Liquefied woods, named LW-C and LW-S, were obtained by liquefying wood
powders of Cryptomeria japonica (Japanese cedar) in phenol with HC1 and H,SO, as the catalyst,
respectively. The blended epoxy resins were prepared by mixing epoxy resin with liquefied C.
japonica wood with the weight ratio of 100/50. Ten percent of triethylenetetramine based on the
weight of resin was added as a hardener. The curing behavior of epoxy resin and blended resins
(Epoxy/LW-C and Epoxy/LW-S) were detected by differential scanning calorimetry (DSC) with
dynamic (30~200°C) and isothermal (55°C, 65°C and 75°C) heat scanning mode. The dynamic
DSC analysis showed that an exothermic peak caused by crosslinking reaction appeared at
the period of heat scanning with the curing reaction heat of 250.6 J/g, 186.5 J/g and 82.4 J/
g for Epoxy, Epoxy/LW-C and Epoxy/LW-S, respectively. Their curing reactions could fit the
Arrhenius kinetic equation, which had the activation energy of 63.9 kJ/mol, 53.8 kJ/mol and 78.1
kJ/mol for Epoxy, Epoxy/LW-C and Epoxy/LW-S, respectively. The isothermal DSC analysis
showed that the exothermic peak of these three resins appeared at the initial stage of thermal
scanning. Increasing the scanning temperature, the intensity of the exothermic peak strengthened,
but the reaction terminated time shortened. Their curing reactions could also fit the Arrhenius
kinetic equation. However, their reactivity energy was lower than that obtained from the dynamic
DSC analysis. Comparison of the three kinds of epoxy resin, the effect of temperature on the

reactivity was the most notable for Epoxy/LW-S than the others.

[Key words] Blended resins, Cryptomeria japonica, Differential scanning calorimetry, Epoxy
resins, Phenol-liquefied wood.
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Table 1 Properties of phenol-liquefied C. japonica
Residue Viscosity Non-Volatile . )
talyst H M M
Code Catalys %) (cps) P %) n W
LW-C HCI 3.9 4510 0.46 43.6 199 1328
LW-S H,SO, 2.2 7650 0.51 56.9 215 1383

'Mn, number-average molecular weight.
’Mw, weight-average molecular weight
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epoxy resin and blended epoxy resins.
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Table 2 DSC dynamic thermo-setting parameters of epoxy resin and blended resins

Temperature (C)

Code AH (/g) Activation
Onset Peak End energy (kJ/mol)

Epoxy 50.5 82.5 123.3 250.6 63.9+2.2

Epoxy/LW-C 50.9 75.5 116.4 186.5 53.8+4.0

Epoxy/LW-S 41.5 77.0 114.2 82.4 78.1%+1.6
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Table 3 DSC isothermal-setting parameters of epoxy resin and blended resins

Peak height (W/g) AH (J/g) Reaction time (min) Activation

Code energy

55°C  65°C  75C 55°C 65°C 75°C 55°C  65°C  75C (kJ/mol)
Epoxy 0.40 1.11 1.15 259.1 4419 286.3 10.4 5.7 3.8 35.3+1.01
Epoxy/LW-C 0.45 0.82 1.62 168.2 193.0 268.3 5.0 3.4 23 41.6+0.86
Epoxy/LW-S 0.76 1.10 1.28 2333 1735 1655 4.4 1.9 1.8 514x£1.18
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