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Abstract: This paper reports the progress of biodiesel production with enzymatic catalysis in Beijing University of Chemical
Technology, one of the leaders in biodiesel R & D in China, which includes screening of high-yield lipase production strains,
optimization and scale-up of the lipase fermentation process, lipase immobilization, bioreactor development and scale-up, biodiesel
separation and purification and the by-product glycerol utilization. Firstly, lipase fermentation was carried out at industrial scale with
the 5 m® stirred tank bioreactor, and the enzyme activity as high as 8 000 TU/mL was achieved by the species Candida sp. 99-125.
Then, the lipase was purified and immobilized on textile membranes. Furthermore, biodiesel production was performed in the 5 m’
stirred tank bioreactor with an enzyme dosage as low as 0.42%, and biodiesel that met the German biodiesel standard was produced.
And in the meantime, the byproduct glycerol was used for the production of 1,3-propanediol to partly offset the production cost of
biodiesel, and 76.1 g/L 1,3-propanediol was obtained in 30 L fermentor with the species Klebsiella pneumoniae.
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Table 1 Report of the biodiesel product quality

Items Analytical results Analytical methods
Density (20°C) 869 (kg/m*) GB/T 2540
Kinematic viscosity (40°C) 4.39 (mm®/s) ASTM D445
Flash point (Closed cup) 169 (°C) ASTM D93
Sulfur 0.0005 (wt, %) SH/T 0689°

Acid value 0.26 (mg KOH/g) GB/T 7304

Methyl esters content >98% (wt, %) GC

Carbon residue <0.05 (wt, %) ASTM D4530
Cetane number 73.6 GB/T 386
Water content 0.029 (wt, %) SH/T 0246
Copper strip corrosion

(3 h 50°C) la ASTM D130
Total glycerine Not detected ASTM D6584
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