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Table 1 The scale— up reaction conditions and results 19h. 7S2 50 C 5h, ,
Ttem 7Sl 782 783 7S84 12h 32 C ); 7ZS3 50 C
L » 12
Catalyst Comoilbase) /% 1.0 08 08 08 22°C ;784 19h 30 C
Rapeseed oil/ kg 360 363 730 710 ., 782
Cudpa (KOH> /g Q0% 0029 008 0051 BDF 21, 6%;
Conversion at 1 min/ % 8.8 646 668 67.2 Z83 » BDF 3.20; 784
Conversion at 10 min/ % 89.1 780 819 869 , BDF 9.9%.
Conversion at 70 min/ % 95.0 / 99.6 99.8 30 C , ,
1 ,
783. 784 55 C 60 C, .
10 min . D
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Table 2 Reactant processing and its materiel balance
751
Item 782 783 754
Pant 1 Part 2
Sedimentation temperature of reactant/ C 45 50 (32) 50 (22) 30
Sedimentation time of reactant/ h 4 5 (12) 5 (12) 19
Weight of coarse glycerol/ kg 0.69 0.73 1. 44 1. 45
Content of BDF at coarse glycerol/ % / 21. 6 32 9.9
Volume of water for washing/ L 1 1 1 2 2
Water temperature/ C 45 45 56 56 52
Reactant temperature/ C 45 45 20 50 41
Washing times 2 1 1 1
Agitation time/ min 0 5 5 5
Sedimentation time/ h 0 25 4.0 18. 0 6.5
Content of glycerol at washing solution/ % 1. 07 0. 68 / 1. 20 1. 26
Content of methanol at w ashing solution/ % 17. 1 20 / 18.7 19. 5
Weight of glycerol/ kg 0.24 0. 21 0. 56 0. 53
Yield of glycerol/ % 71.2 61. 8 81.9 79.7
Content of glycerol/ % 98.7 99. 4 98.3 98.3
Weight of methanol/ kg 0.29 / 0. 55 0. 62
Yield of methanol/ % 82.2 / 76. 7 85. 1
Content of methanol/ % 99.3 / 99. 5 99. 4
Weight of BDF/ kg 3.23 313 6. 65 6. 55
Yield of BDF/ % 90. 10 86. 58 91. 47 92. 65
Content of BDF/ % 95.0 / 99. 6 99. 8
3 0#

(D

Table 3 Comparisons of properties of Biodiesel with No. 0 diesel oil

Property No. 0 diesel oil Biodiesel Test methods
Density 20 T/ kg"nf3 858 883 GB/ T1884— 1885
Viscosity 40 T/ mm?es! 35 4.7 GB/ T265
Colourity 16 12 GB/ T6540
Cold filter pour point/ ‘C 4 —6 SH/ T0248
Pour point/ C 0 — 14 SH/ T0248
Flash point Cclose cup) / C > 65 155 GB/T261
Sulfur content/ % 0.026 0 0. 000 7 GB/ T380
¢ (Water content) /% Trace T race GB/ T260
w (Ash content) /% 0.06 0. 03, .. GB/ T508
Acidity value/ mgg ! 06 05 GB/T258
w (Armmatics content) / % 33.6 0 NM R
lodine value/10™ %g°g ™! L9 102 0 SH/ T0234
Centane number 50.0 52.0 GB/ T386
Distillation range (90%) / C 355 352 ASTM D86— 1P123
. 55~60 C
61, 0. 8%.
20 L 70 min, 99 % ,
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Study of Preparation of Biodiesel from Rapeseed Oil at

Scale— Up Reactor
LI Wei—min, WU Guo—ying, XU Ge, WU Miao—xin, LIN Xi—ping
(Department of Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213016, China)

Abstract: Biodiesel fuel was produced by transesterification of rapeseed oil with methanol in the presence of cat-
alyst (KOH) at 20 L reactor. Through experiments, the optimum reacting conditions obtained for the transes-
terification were set at 55 ‘G mole ratio of methanol to rapeseed 0il 6 *1, and catalyst dosage 0. 8% (on rape-
seed oil mass). The contents of fatty acid methyl ester was above 99 % when reacted 70 min, the yield of
biodiesel fuel (fatty acid methyl ester) was 92. 65%. The fluidity of biodiesel fuel at low temperature w as much
better than that of No. O diesel fuel and the flash point was as high as 155 ‘C. Other principal physicochemical
properties of the biodiesl fuel were similar to that of No. 0 diesel fuel.

Key words: biodiesel fuel; fatty acid methyl ester; rapeseed oil, transesterification



