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Transesterification Reactor High-pressure Hydrothermal
State and Microalgae Biodiesel Experiment

Wang Yong Du Chang Zhang Guizhi Li Kun
(College of Mechanical and Electronic Engineering, China University of Petroleum, Qingdao 266580, China)

Cao Ning

Abstract; Taking intermittent high-pressure transesterification reactor as object, the influence of
background pressure and temperature on thermal equilibrium state of the water were discussed. Through
establishing 3-D temperature — pressure field analysis model, the high-pressure hydrothermal state control
equation was determined and supercritical state reaction condition was optimized. On this basis, the
experimental study on biodiesel prepared with large-scale aquaculture microalgae as raw materials was
carried out and the oil quality was analyzed. The results indicated that the output rate of biodiesel
prepared with chlorella was evidently higher than that of other types of algae. The introduction of

supercritical state reaction condition almost doubled the output rate of biodiesel and the oil quality had

nearly the same carbon/hydrogen mass ratio, calorific value and density with the O# diesel.
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Fig.1 Law of final pressure change according to

background pressure and set temperature
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Tab.1 Comparison and differences statistics of fitting

data and experimental measured results

A i R e
FdiMPe REEC JEA/MPa FdMpa

3.0 250 7.1 7.1 0.54
3.5 260 8.6 8.6 0
3.6 250 8.5 8.4 1.60
4.1 250 9.1 9.3 1.90
4.5 240 9.1 9.1 0
4.5 250 10.0 9.9 0.70
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Tab.2 Productivity of acid-catalyzed transesterification

prepared microalgae biodiesel at room temperature
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Tab.3 Productivity of supercritical direct

transesterification prepared microalgae biodiesel
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Tab.4 Main physical and chemical property comparisons

of supercritical direct transesterification prepared

microalgae biodiesel with 0# diesel
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PR L 1. 68 1.81
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