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Deacidification of high-acid biodiesel feedstock by esterification with glycerol

CHEN Ying, ZHOU Dong-liang, CHEN Dong, JI Bin
( Petrochemical College, Zhejiang Ocean University, Zhoushan 316000, china)

Abstract: Solid acid catalyst SO} /ZrO, modified by doping Al was prepared by co-precipitation-impregnation
method and characterized by infrared spectrum. The activities of fresh, reused and regenerated catalysts were
investigated by esterification with glycerol for deacidification of high-acid biodiesel feedstock. The activity of the
catalyst SO} /ZrO, modified by 1% Al,O,, whatever the catalyst was in fresh or reused or regenerated condition,
was better than that of non-modified SO} /ZrO,. Al can increase the amount of SO; on the catalyst, strengthen
the combination between S and O, and decrease the loss of SO in the esterification process. The conversion of
esterification was above 91% under the conditions of atmospheric pressure, 140 C for 4 h, glycerol and fatty
acid mole ratio of 6, and SO; /ZrO,-Al, O, catalyst dosage ( catalyst/oil) of 7% . The acid value of the oil was
reduced from 31 mg,.,/g to 2. 8 mg,/g after esterification under above optimum conditions. This low-acid oil
is suitable as the raw material of biodiesel.
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Figure 1  Influence of Al,O, mass fraction

on esterification conversion
reaction conditions ; catalyst dosage of 4% ,
glycerol/fat-acid mol ratio of 6, 140 C, 4 h

2.2 EUFESERAMERE

K SO 0 o S A B 8 A 7R AN AU £ 4k
B AP T BRSO, 5 SR ) B S A
PERE, P2 g AN (] FH O 2 e i A 5 i A S iz

Ak,
7722450, 1210,
75 >
X SO /210 -Al, 0,
= 60
=
= 45
£
5
z 30
=}
o
15
0

1 2 3 4
Catalysts used times

B2 AR RS RO R A AR Y 5 3
Figure 2  Esterification conversion versus catalysts used times
reaction conditions : catalyst dosage of 4% ,
glycerol/fat-acid mol ratio of 6, 140 C, 4 h
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Figure 3 FT-IR patterns of catalysts
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Table 1 Esterification conversion for regenerated catalysts
Regenerated catalyst SO; /7Zr0, SO;/Zr0,-Al,0,
Conversion x/ % 62.4 76.3

Regeneration ability “ /% 89.2 94.7

* regeneration ability : ratio of conversions for regenerated and
fresh catalyst

reaction conditions: catalyst dosage of 4% , glycerol/fat-acid
mol ratio of 6,140 C ,4 h
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Figure 4 Deacidification by esterification with glycerol and SO} /ZrO,-Al,O,
(a) . effect of reaction temperature on conversion ( conditions: catalyst dosage of 4% , glycerol/fat-acid mol ratio of 6, 4 h) ;

(b) : effect of glycerol and fat-acid mol ratio on conversion ( conditions; catalyst dosage of 4%

,140°C, 4 h);

(c): effect of catalyst dosage on conversion (conditions: glycerol/fat-acid mol ratio of 6, 140 C, 4 h);
(d) : effect of reaction time on conversion ( conditions: catalyst dosage of 7% , glycerol/fat-acid mol ratio of 6, 140 C)
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