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Fig. 1 Flowsheet of biodiesel production by acid catalytic transesterification
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Fig.2 Process simulation of acid catalytic method for biodiesel production
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Tab.1 Key process flow data

P LB
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Tab. 2 Analysis of production cost

5 R A AR LA
. TPC CFC At RC LC ucC WTC At
W/ ot 1.807.0 271.1 2 078.1 3 385.7 538.7 805. 6 35.9 4 765.9
e/ % 86. 95 13.05 100 71. 04 11. 30 16. 90 0.75 100
x 3 BV EE AN
Tab. 3 Profitability analysis
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Process Simulation Analysis on Acid Catalysis
Method for Biodiesel Production

ZENG Hong'?, LIN Shao-jie’, FANG Bai-shan®"'

(1. College of Chemical Engineering, Huagiao University, Xiamen 361021, China;
2. College of Chemistry and Life Sciences, Quanzhou Normal University, Quanzhou 362000, China;
3. College of Chemistry and Chemical Engineering., Xiamen University, Xiamen 361005, Chinaj;
4. National Engineering Laboratory for Green Chemical Productions of Alcohols-Ethers-Esters,

Xiamen University, Xiamen 361005, China)

Abstract; The Superpro Designer emluator was used to design and simulate the whole process of acid catalyzed methanol
method technology for biodiesel production, by coupling with costing and economic evaluation of flowsheeting. Simulation
results indicated that the process design was reasonable with main process data in agreement with experimental results.
The mass fraction of fatty acid methyl ester (FAME) in biodiesel products was more than 97%, which met the EU
biodiesel standards. The economic analysis showed that the direct fixed capital cost (DFC) was about 20. 78 million CNY
for acid catalyzed methanol technology of a 8 000 ton per year. The main equipment purchase cost was about 3. 63 million
CNY, and the cost of raw materials accounted for over 71% of the operating costs. The expected return on investment
(ROD was to reach 37. 39% of approximately 25. 72 million CNY project total investments, as the after-tax profits about
9. 62 million CNY per year.

Keywords: biodiesel; glycerol trioleate; acid catalyzed methanol method; process simulation; economic analysis
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