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Technical and Economical Analysis on Forest Biomass Pyrolysis
Liquefaction for the Preparation of Adhesive

REN Xueyong, ZHANG Jizong, CHANG Jianmin, GOU Jinsheng
Institute of Wood Based Material Science and Engineering, Beijing Forestry University, Beijing 100083, China

Abstract An important and efficient way for forest biomass utilization is to prepare the phenol-formaldehyde resin adhesive by taking
bio—oil from its” pyrolysis—liquefied as a clean chemical raw—materials. The technical progress in pyrolysis liquefaction of forest biomass
and preparation of environmental adhesive with bio—oil was introduced. The approaches of bio—oil usage were comparatively analyzed. By
taking the process capacity of 4000t in Hebei Province as example, equipment composition and investment scale of biomass pyrolysis
liquefaction production line, the cost of bio—oil, and economic benefits of phenol-formaldehyde resin with bio—oil instead of phenol were
analyzed and discussed. Analysis shows that the investment of forest biomass pyrolysis liquefaction project with the capacity of 4000t in
Hebei Province is about 2.5 million RMB Yuan, and the actual production cost of bio—oil is about 1200 RMB Yuan per ton, the direct
economic benefit when all bio—oil are used to prepare the phenol—formaldehyde resin adhesive is up to 3.3 million RMB Yuan per year.
The project of forest biomass pyrolysis liquefaction for the preparation of adhesive is a kind of advanced and mature technology that has
significant economic benefits and with good prospects for the development and applications.
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Fig. 1 Process of biomass pyrolysis liquefaction
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Table 1 Investment and depreciation estimates for
the forest biomass pyrolysis liquefaction plant
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Table 2 Cost estimation for bio—oil
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Notes: It needs 1.67 ton lumber residua to produce one ton bio—oil, therefore

the unit productive time for bio—oil is nearly 1670/550~ 3h.
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Table 3 Cost estimation for phenolic resin adhesive
with bio—oil Instead of phenol
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