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Fig. 1  Esterification rate and biodiesel yield change with

reaction time
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Fig. 2 Biodiesel yield changes with the molar ratio of
methanol to PFAD

23 RRREXT PFAD BE4L I N B 8401
HRYEAb 2 30 1 2F R B, T i TR 2 38 s £k o
THC, IR B S 0y R 3 {HL A7 HY T R i A
64.5 CHYFRE, SEfETER ST SRR E R T
R Ak S I R BN B I 75 Co M IR % 1A
B S S R e, o B v S I ek B TR 2] 145 °C 5k
Bl o [l 3 FEL 4 43 S B 4 T i i 2 b
S 71 AEARFI RN 0.5% . 1.0%F 1.5%3% 3 Fii
W, AEAS RN BE R S 90 min J5 () PFAD Fgfb R 5

92 L L L L L L L L L
60 70 80 90 100 110 120 130 140 150
SR C
B3 AR P s Bt B X 1 A B 2 )
Fig. 3 Esterification rate changes with reaction temperature for

different catalyst dosage
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Fig. 4 Biodiesel yield changes with reaction temperature for

different catalyst dosage
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Fig. 5 Reaction pressure changes with reaction temperature
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DIRECTLY CONVERT PALM FATTY ACID DISTILLATE TO
BIODIESEL IN ESTERIFICATION PROCESS

Wang Tianren, Cui Guomin, Ma Yi, Peng Hui
(School of Energy and Power Engineering , University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The palm fatty acid distillate (PFAD) with the high acid value of 123.04 mg KOH/g was converted directly
into biodiesel in a pressurized reactor using sulfuric acid as catalyst. The main factors affecting the yield of biodiesel such
as the molar ratio of methanol to PFAD, reaction time, reaction temperature and catalyst dosage are studied. The results
showed that the yield of biodiesel increased notably in the enhanced acid catalyzed esterification process by raising the
reaction temperature. And the marked advantage for this process is to convert PFAD into biodiesel in one-step reaction in
less time at low cost compare with the traditional two-step method. The highest biodiesel yield was 88.1% obtained at the
optimum conditions: catalyst sulfuric acid loading of 0.5% wt, molar ratio of methanol to PFAD is 7: 1, react at 130 °C
for 90 min.

Keywords: biodiesel; esterification; sulfuric acid; palm fatty acid distillate





