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Fuel Properties and Combustion/Emission Characteristics of the
Extracted Liquid from Bio-Oil by Biodiesel
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YANG Shangsheng, WANG Jiyuan

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To improve the quality of bio-oil and realize its application to diesel engines, biodiesel
was used to extract the high-quality fuel fraction from bio-oil by solvent extraction, and the upper
layer extracted liquid of biodiesel and the high-quality components in bio-oil were obtained. The
fuel properties of the upper layer extracted liquid as well as its combustion and emission
characteristics were studied in a direct injection diesel engine. The thermogravimetric and Fourier
transform infrared analyses on the extracted liquid indicated that the light components such as
alcohols, ethers, ketones, carboxylic acids and some macromolecular compounds in bio-oil were
extracted into biodiesel, forming the upper layer extract. By measuring the fuel properties of the
extracted liquid, it was found that the density of the extracted liquid was increased by 0. 9%, the

viscosity was decreased by 11. 4%, and the surface tension was slightly decreased by 0. 4% at 30
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°C as compared to biodiesel. It was suggested that the atomization and evaporation performance of

the extracted liquid should be better than that of biodiesel as a vehicle fuel. The study results of

the combustion and emission characteristics of the extracted liquid in the diesel engine show that

the extracted liquid has longer ignition delay and premixed combustion period, shorter

combustion duration and higher peak heat release rate when compared with biodiesel. The brake

thermal efficiency of the extracted liquid is 1.3% lower than that of biodiesel, while its

conventional emissions are significantly reduced. HC, CO, NO, and soot emissions of the
extracted liquid were reduced by 20.3%, 37.8%, 8.7% and 14.8% . respectively. It is show

that the fuel properties of the extracted liquid and its engine performance are close to or even

better than that of biodiesel. This method of using biodiesel to extract high-quality components

from bio-oil is a good application of bio-oil to diesel engines.

Keywords: biodiesel; bio-oil; extraction; fuel property; combustion characteristics
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