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Table 1 Orthogonal experimental arrangement and analysis of results

Serial number Aging Aging time/h Calcination Calh(:ination m(KF)/m( Zn-Al) Rapese.ed oil
temperature/K temperature/K time/h conversion/ %

1 323 0 673 4 0.25 17.09

2 323 8 823 8 0.50 60.75

3 323 16 723 10 0.75 65.18

4 323 24 773 6 1 87.34

5 333 8 723 6 0.25 16.45

6 333 0 773 10 0.50 35.44

7 333 24 673 8 0.75 50.63

8 333 16 823 4 1 97.54

9 343 16 773 8 0.25 25.31

10 343 24 723 4 0.50 24.68

11 343 0 823 6 0.75 94.30

12 343 8 673 10 1 82.27

13 353 24 823 10 0.25 26.58

14 353 16 673 6 0.50 72.15

15 353 8 773 4 0.75 84.81

16 353 0 723 8 1 98.21
Average 1 57.59 61.26 55.54 56.03 21.36
Average 2 50.02 61.07 69.79 58.73 48.26
Average 3 56.64 65.05 51.13 52.37 73.73
Average 4 70.44 47.31 58.23 67.56 91.34
Range 20.42 17.74 18.66 15.19 69.98
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Fig. 1 TG-DTG curves of Zn-Al hydrotalcite-like
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Table 2 BET results of KF/Zn-Al solid base

compound

Se/(m?-g™") Shgr/ (m?g™") S/ (m?-g™h) Vi/(em®-g™") Vy/(em?®og™") & /nm
64.1 65.9 12.2 0.16 0.0050 9.99

a. single point surface area at p/p, =0.20; b. BET surface area; c. micropore area; d. single point adsorption total pore volume of pores less

than 174.29 nm diameter at p/p, =0.99; e. micropore volume; f. adsorption average pore diameter.
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Fig.3 SEM images of Zn-Al hydrotalcite-like compound(A) and KF/Zn-Al solid base catalyst( B)
I 3 ATRUA Y AR Zn-AL ZRIK 9 A1 0 RN S5 B8 TIOK ZABURLIR W) S5, OR8] F) 28 BRAOK 5 22
RBeis By Zn-Al 25 8L YHE 2% KE 51509 KE/Zn-Al [E RG] Zn-Al 287K 18 0AH L, J0REE] )25

%*3 KF/Zn-Al BFEEAFOFEERE(H ) REESH
Table 3 Basic strength( H_) and basicity distribution for KF/Zn-Al solid base catalysts

Serial number* Basicity/ (mmol-g ') Rapeseed
7.2<H_ <9.3 9.3<H_ <I11.2 11.2<H_ <18.4 7.2<H_ <18.4 oil conversion/%

1 0.50 0.50 0.40 1.40 17.09
2 1.04 0.77 0.74 2.55 60.75
3 0.97 0.70 0.74 2.41 65.18
4 1.17 0.87 0.77 2.81 87.34
5 0.44 0.30 0.27 1.01 16.45
6 1.01 0.47 0.50 1.98 35.44
7 0.67 0.64 0.54 1.85 50.63
8 1.24 0.90 1.37 3.51 100.0

9 0.74 0.11 0.40 1.25 25.31
10 0.90 0.80 0.64 2.34 24.68
11 1.07 0.80 0.70 2.57 94.30
12 1.21 0.90 0.74 2.85 82.27
13 0.64 0.74 0.67 2.05 26.58
14 1.01 0.74 0.67 2.42 72.15
15 1.11 0.84 0.70 2.65 84.81
16 1.27 0.94 0.70 2.91 100.0
17 1.37 0.84 0.77 2.98 99.86

*1 ~ 16 :the orthogonal experiments, 17 :the experiment of optimal condition.
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Preparation and Characterization of KF/Zn-Al
Solid Base Catalyst for Biodiesel

JIN Fuquan
( Department of Chemistry and Chemical Engineering,
Taiyuan Institute of Technology , Taiyuan 030008 , China )

Abstract KF/Zn-Al solid base catalyst was prepared by coprecipitation and calcination by doping KF on
calcined Zn-Al hydrotalcite-like compounds. Effects of different preparation conditions on the catalytic activity
of the KF/Zn-Al solid base were investigated through orthogonal experiments. The optimal condition was
obtained at aging temperature of 353 K, aging time of 16 h, calcination temperature of 823 K, calcination time
of 6 h and KF/Zn-Al mass ratio of 1. When the reaction was carried out at 338 K for 0. 5 h with alcohol/oil
molar ratio of 9, catalyst/oil mass ratio of 0. 04, rapeseed oil conversion could reach 97. 75% in the presence
of the KF/Zn-Al catalyst prepared at optimal conditions. The catalyst and its precursor were characterized
using TG-DTG, BET, XRD, SEM and Hammett indicator method. Relationship between the structure and the
surface properties of the catalyst and its activity was discussed.

Keywords hydrotalcite-like compound , complex oxide,solid base, catalyst, biodiesel



