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【摘要】

    本研究之目的在研製合於綠建材標準的合板，以維護大眾住的健康。試驗中，分成三部份，首先探討尿素二次添加合成UF膠之方法、膠合劑性質、合板強度及合板甲醛釋出之影響。其次再探討單板以甲醛捕捉藥劑處理時，不同藥劑濃度及浸泡時間對降低合板甲醛之效果。最後；在探討開發無甲醛合板用膠之可能性，探討不同皂化度的PVA配合MDI或PMDI之製板效果，及最後以糊精增量PVA以期降低成本，探討其對合板膠合性質之影響。結果可歸納如下：
二次尿素添加量增加時，所合成的UF膠之黏度變化不大，膠化時間隨F/U莫耳比降低而增長，膠液中甲醛量也隨之下降。保存性在本試驗條件下，縮合反應時間80分鐘以內均可獲得良好的保存性。
二次尿素添加法所合成之膠製造的合板，以F/U莫耳比1.6或1.4之膠合劑，熱壓製板時間以40 sec/mm者較能符合低甲醛合板要求。

在本試驗使用的三種化學藥劑處理單板所製合板的各種性質，以尿素水溶液處理者效果最佳，其中以15 ％尿素水溶液浸泡30 sec，在合板膠合剪力及甲醛釋出量均可達CNS 1349（1998）普通合板之標準要求。
以定量的主劑PVA（BF-17和BP-17）調配不同量的架橋劑PMDI或MDI，所壓製合板之甲醛釋出量皆為0，合板膠合強度表現則以PMDI及高皂化度的PVA（BF-17）為佳。其中以主劑PVA（BF-17）搭配架橋劑PMDI所壓製的PF-5和PF-6號合板，其常態及溫水膠合剪力最佳可通過CNS 1349（1998）合板膠合剪力7 kgf/cm2以上及合格率在90 ％以上之規格要求。
在以糊精增量PVA（BF-17）為主劑搭配PMDI架橋劑所製合板之常態和溫水膠合剪力只有編號DFP-6之配比符合CNS 1349（1998）合板膠合剪力7 kgf/cm2以上及合格率在90 ％之規格要求，其中以DFP-6號之配方（糊精：BF-17：PMDI=30：60：10），在本試驗條件下，最符合CNS 1349（1998）普通合板之標準。
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【Abstract】
The purpose of this study was to develop the methods used to produce plywood which can match the requirements of green building materials. Hope to do a favor for protecting the living environment. The approach on plywood with low formaldehyde emission was threefold in the experiment. First, the free formaldehyde emission and bond strength of plywood made from mersawa veneers with low F/U molar ratio of UF glue synthesized by the second urea addition method. Second, the reducing effectiveness of free formaldehyde of plywood made from veneers which were soaked with various types and concentration of chemical scavengers （urea, sodium sulfite and ammonium acetate）for different duration. Final, the feasibility of developing new types of adhesive for making ordorless plywood was also evaluated by API（aqueous polymer－isocyanate）system adhesive.
    The results can be summarized as follows:
    The viscosity of UF resin synthesized by second urea addition method increased with the condensation time. The free formaldehyde content in UF decreased with the decreasing of F/U molar ratio. But, the gel time increased with the decreasing of F/U molar ratio.
    Using the UF synthesized with second urea addition method and with 1.6 or 1.4 F/U molar ratio to make plywood with pressing time of 40 sec/mm, was the most effective condition for making plywood with low free formaldehyde emission.
    In the evaluation of chemical scavengers for soaking veneers to reduce free formaldehyde emission of plywood, the most effective condition for making plywood was to use 15 ％ urea aqueous solution for veneers soaking for 30 sec. Meanwhile, veneers soaked in this condition be used to make plywood which still maintain good bond strength.
    In the evaluation of bond strength of plywood with API adhesive system, PVA（BF-17）is better than PVA（BP-17）and crosslinker of PMDI is better than MDI. All these API system adhesives used to make plywood, the free formaldehyde emission was none. As for the formulation of dextrin extended PVA（BF-17）/PMDI system adhesive which is the most economic for producing plywood is dextrin / PVA（BF-17）/ PMDI=30 / 60 / 10.
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