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Liquefied Degradation of Enzymatic Hydrolysis Lignin for Preparing Phenolic Compound used to
Synthesize Phenolic Resin
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Abstract : The liquefied degradation of enzymatic hydrolysis lignin (EHL) was done by using oxalic acid as catalyst and phenol
as liquefaction agent, then the EHL liquefaction products used for replacing phenol partially to synthesize thermoplastic phenolic
resin (PF) were prepared. The change conditions of the structure and molecular weight of the liquefaction products were studied
through GPC, FTIR, HPLC and GC-MS and the effects of molar ratio of EHL and phenol, reaction temperature, reaction time and
the catalyst content on the molecular weight of the liquefaction products were studied, at last, the application of the liquefaction
products on the synthesis of PF was investigated preliminarily. The results show that the chemical bond fracture in EHL molecules
occurs and the molecular weight decreases in the process of liquefied degradation, meanwhile, a series of phenolic compounds
and alkyl compounds were generated. The content of free phenol decreases due to EHL and it’s liquefaction products reacting with
phenol. The optimization process conditions of liquefied degradation are as follows : the molar ratio of EHL and phenol is 1 : 2,
the reaction temperature is 135 °C, the reaction time is 2 h and the catalyst content is 4% of phenol mass. Under the optimization
process conditions, the liquefaction products have minor molecular weight and can provide more reactivity, meanwhile, when the
replacement content of the liquefaction products is 20% of phenol mass, the performances of PF synthesized by the liquefaction
products are equal with traditional thermoplastic PF.
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