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Effect of the Amount of Hardener on the Curing Behavior
and Bonding Properties of Blended Resins Prepared by
Mixing Epoxy Resin with Phenol-liquefied

Cryptomeria japonica

Chen-Ling Kang' Yi-Chun Chen® Wen-Jau Lee *

[ Abstract] In this study, epoxy resin was synthesized by reacting bisphenol A with epichlorohydrin. Liquefied woods, named
LW-C and LW-S, were obtained by liquefying Cryptomeria japonica wood powders in phenol with HCI 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. Triethylene tetramine (TETA) with the weight of 8, 10 and 12 phr (parts per hundred parts of resin)
was added as a hardener. The influence of the amount of the hardener on the curing behavior and bonding properties of
blended resins were investigated. The experimental results showed that blended resins could cure under room temperature
when TETA was added. The setting process underwent an exothermic reaction. Increasing the amount of TETA, the
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maximum exothermic temperature of the resins during curing reaction raised, the gel time shortened, and the weight retention

of cured resins after solvent dissolving test increased. The differential scanning calorimetry analysis (DSC) showed that
blended resins prepared by mixing with LW-C had a higher degree of crosslink reaction than that with LW-S. Adding 10 phr
of hardener had the largest reaction heat for the former. But the curing reaction heat would increase with the amount of
hardener increased for the latter. Blended resins mixed with LW-C had the dry bonding strength over 9.6 MPa which could
meet the requirement of CNS 11031 standard “Structural glulam” for the first category of wood species. Increasing the
amount of the hardener, the bonding strength of the blended resins mixed with LW-C would enhance. However, the bonding
strength would be weakened when the amount of the hardener increased for that mixed with LW-S. Among which, only 8 phr

of hardener added could meet the requirement.

[ Key words] Blended resins, Bonding strength, Cryptomeria japonica, Epoxy resins, Phenol-liquefied wood.
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