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Aging behavior and mechanism of bio-oil

Xiong WanMing, Fu Yao, Lu Qiang & Guo QingXiang
Key Laboratory of Biomass Clean Energy of Anhui Province, University of Science and Technology of China, Hefei 230026, China

On the basis of direct heating, microwave-assisted and oxygen-injected treatments were introduced to acceler-
ate the aging of bio-oil, and the mass spectrometry (MS) and microscopy were employed to characterize the
aged bio-oils. According to the components distribution results of bio-oil before and after the aging treatment, a
preliminary aging mechanism of bio-oil was investigated. The results show that the properties and components
of aged bio-oil changed significantly; the aged oil was easy to layer, and oxygen, acids or bases would accel-
erate the aging. After the aging treatment, the absolute content of detectable components of aged bio-oil de-
creased by 40% compared with that of the raw bio-oil, and even that of the compounds containing alkenyl and
aldehyde groups was reduced to below 10%. These changes would be exacerbated by adding a certain
amount of peroxyacetic acid, acids or bases. The main reactions involved in the aging process of bio-oil were
polymerization, accompanied with a certain amount of condensation and esterification. Therefore, isolation
from the air and removal of the acids in bio-oil could be effective in delaying and inhibiting the aging.
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