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Highlights 

 Fractionated crude bio-oil into organic/aqueous phases for efficient utilization 

 Evaluated physicochemical changes of crude bio-oil vs. its fractions during aging 

 Aqueous phase is more stable than crude bio-oil and organic phase 

 Higher temperature accelerates aging toward higher acidity 

 

 

Abstract: Fractionation of crude bio-oil into an organic phase and an aqueous phase by simply 

adding water and research strategies targeted at producing hydrogen, fuels, or other value-added 

chemicals from the fractions have been proposed. However, the stability of the bio-oil fractions 

has not been comprehensively investigated. The objective of this study was to comparatively 

investigate the stability of crude bio-oil and its two fractions by evaluating their physicochemical 

properties during long-term storage at room temperature and accelerated aging at 40 C and 60 

C. Comparing with crude bio-oil, the resulted aqueous phase is more stable; for the organic 

phase, the stability is also improved in terms of the changes in viscosity and average molecular 

weight, but not in terms of the increasing water content and total acid number. In overview for 

all the crude bio-oil and its two fractions, the water content, viscosity, total acid number, and 

average molecular weight increased with the increase of aging time and temperature; except for 

acetic acid and propionic acid, which slightly increased in content at all aging conditions, all the 

other 13 measured chemical contents decreased with the increasing aging time and temperature, 
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