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Fig. 1 XRD pattern of KAISiO, powder
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Fig.2 SEM and EDS patterns of catalyst KS-1200
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Table 1 BET surface area of kalsilite series

Sample Surface area(m’/g)

KAISiO, 1.45
KSLI(1.3% Li) 0.72
KSLI(2.3% Li) 0.41
KSLI(3.7% 1) 0.22
KSLI(4.7% 1) 0.28

WEMEE R EE 12 1, fifl50) KS-1200 I+ 5% ,
ITE] 2 min Z50F R, 7 RN 19. 8% , 60 min j7* 5
S 82% , HEALTE PEATISR M fIK.
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Fig.3 Catalytic activity of catalyst KS-1200 at different temperature
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Table 2 Effect of Li loading on the biodiesel yield

Li Loading /% 1.3 2.3 3.7 4.7

Yield/% 45.2 85.5 98.2 98.1
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Fig. 4 Effect of temperature on the biodiesel yield

(catalyst; KSLI-2.3% reaction time; 2 min)
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Esterification of Soybean Oil to Biodiesel Using KAISiO, as
Heterogeneous Base Catalyst

WEN Guang, ZHANG Zhan-quan, YAN Zi-feng
(State Key Laboratory of Heavy oil Processing, CNPC Key Laboratory of Catalysis,
China University of Petroleum, Qingdao 266555 ,China)

Abstract: Solid base catalyst kalsilite ( KAISiO,) was prepared by coprecipitation method and studied for esterifi-
cation of soybean oil with methanol. A crystal phase KAISiO, was obtained after calcinations at 1 200 °C. Mean-
while, the kalsilite provided good transportation and diffusion for reactants due to the presence of pores ranging from
0.2 to 1.0 pwm. The reaction condtions such as reaction temperature and time, catalyst concentration and the Li
content were systemically studied. Biodiesel yield of 19.8% was obtained under the following reaction conditions
temperature 120 °C , reaction time 2 min, methanol to oil molecular ratio 12: 1, and catalyst concentration 5 % of
soybean oil. The catalytic activity of Li modified catalyst were enhanced significantly. As a result, 100% yield was
achieved under the same reaction conditions. The fixed-bed reactor testing data showed that this Li modified catalyst
had a stable catalytic performance.
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