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Preparation and application of catalyst with fly ash as
carrier in biodiesel production

WANG Xu,ZHANG Zeng-giang, GAO Jin-ming, MA Hai-long,DU Hong-tao

(College of Sciences s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] A new heterogeneous solid base catalyst, composed of fly ash, NaOH and
NaNQ, , was prepared to produce biodiesel by transesterification. The factors of activity of solid base cata-
lyst were analyzed. [ Method) Through orthogonal analysis of parameters in a four-factor and four-level
test,the reaction conditions for the preparation of catalyst such as the content of NaOH and NaNO; , the
catalyst calcination temperature and time were performed. Orthogonal analysis can optimize the best prepa-
ration conditions for the highest activity of the catalyst. The catalyst was characterized by SEM, IR and
XRD. [Result] The optimum conditions for catalyst preparation were obtained as follows:NaOH content of
200 mg/g,NaNO; content of 200 mg/g,the catalyst calcination temperature of 270 °C and the calcination
time of 4 h. The result of characterization showed that the catalyst had alkaline active site. [Conclusion]
The base catalyst exhibits excellent catalytic activity for the transesterification between cottonseed oil and
methanol,and the conversion of reaction reaches 98. 75% under the optimum conditions.
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Table 1 Factors and levels for orthogonal test of L} for optimization of preparation of solid base catalyst
Kl & Factor
JKF Level JBBE IR/ C JEEBE I ] /h NaOH & /(mg -+ g ')  NaNO; F#/(mgeg 1)
Calcination temperature Calcination time Content of NaOH Content of NaNOy
A B C D
1 210 2 100 100
2 230 3 150 150
3 250 4 200 200
4 270 5 250 250
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Table 2 Orthogonal test result and analysis of L| for optimization of preparation of solid base catalyst
No. temperature time Content (?f NaOH Content of NaNQO; acidlfnel(})lyl ael:lyers
A B C D
1 210(1) 2(1) 100(1) 100(1) 0
2 210 3(2) 150(2) 150(2) 97. 04
3 210 4(3) 200(3) 200(3) 99. 17
4 210 5(4) 250(4) 250(4) 97. 31
5 230(2) 2 150 200 97.01
6 230 3 100 250 0
7 230 4 250 100 96.01
8 230 5 200 150 97.11
9 250(3) 2 200 250 97.18
10 250 3 250 200 97. 44
11 250 4 100 150 0
12 250 5 150 100 98. 84
13 270(4) 2 250 150 97. 38
14 270 3 200 100 98.07
15 270 4 150 250 98. 47
16 270 5 100 200 0
SN S
()ptii%iﬁhﬁon 270 4 200 200
K1 293.52 291. 56 0 292. 89
K2 290.13 292.56 391. 33 289. 87
K3 293.42 293. 65 391. 86 293.62
K4 293.92 293. 22 388. 14 292.96
R 3.79 2.09 391. 86 3.75
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Fig.1 SEM image of calcined fly ash
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Fig. 2 SEM image of solid base catalyst
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Fig. 5 XRD image of calcined fly ash
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