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Predicting the Low Temperature Performance of Hydrogenated
Biodiesel-Ethanol-Diesel Ternary Fuel Blend Based on
Thermodynamic Phase Equilibrium

ZUO Lei, ZHANG Qi, DAI Shengchao, ADU-MENSAH Derick, MEI Deqing

(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; Thermodynamic phase equilibrium model was adopted to study the low temperature
performance of hydrogenated biodiesel-ethanol-diesel ternary blend, and the crystallization point
and crystallization quantity were calculated. Furthermore, the effect of ethanol on the low
temperature performance of hydrogenated biodiesel-diesel binary blend was also investigated by
comparing the crystallization points and crystallization quantities of ternary blend and binary
blend. It was revealed that compared with hydrogenated biodiesel-diesel binary blends, the
crystallization points of hydrogenated biodiesel-ethanol-diesel ternary blends were reduced to
varying degrees. To be specific, the crystallization points of PHC5E5, PHC10E10, PHCI5E15,
PHS5ES5, PHS10E10 and PHSI5E15 were reduced by 4.5, 5.7, 6.1, 4.3, 5.3 and 6.1 K,

respectively, compared with the corresponding binary blends. Various decreases of crystallization
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quantities for ternary blends at different temperatures were also observed in contrast with binary
blends. Ethanol and biodiesel in ternary fuel blends started to crystallize simultaneously at the
initial crystallization temperature, which implies that ethanol simultaneously precipitates with the
high-melting components in eutectic mode to change the crystallization tendency and crystal
morphology of the components with high melting points during nucleation and growth. In
addition, most of non-crystallized ethanol is distributed in the liquid phase of the fuel as well as in
the interstices of the network and plate crystals, which improves the solubility of the crystallized
component in the base liquid to a certain extent, Both of them boost the low temperature
This study provides an

performance of hydrogenated biodiesel-ethanol-diesel ternary blends.

effective and reliable method for optimizing the low temperature performance of hydrogenated

biodiesel.

Keywords: hydrogenated biodiesel; ethanol; ternary fuel blend; thermodynamic phase

equilibrium; low temperature performance
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