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] 1. Reaction mechanism of acid-catalysed
esterification.
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8] 2. Variation of conversion with reaction time for
esterification of FFAs in the batch system. Vigas =
120 mL, T = 60 °C. O: Vye = 46 mL, nNye/Nppas =
3. 0 cat = 1.0% Wcat/WFFAs; AN VMe = 184 Il’lL,
Nve/Mppas = 12.0, Weae = 1.0% Wead/Wrpas; L1 Ve =
92 mL, nye/Mppas= 6.0, Weat = 1.0% Wt/ Wrpas; V-
Ve = 46 mL, nye/nppas = 3.0, W = 0.3%
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B] 3. Variation of conversion with reaction time for
esterification of FFAs in the semi-batch reactor.
Viras= 1200 mL, Vyeqy = 460 mL, nye/nppas = 3.0,
=500 rpm, t = 1 hr. O(- - -): W = 0.3%
Wcat/WFFAS, =120 °C; A\: Wy = 0.45% Wea/ WEEAs,
=120 °C; []: Weu = 0.6% Weo/Wipas, T = 120 °C;

v Wcat 0.75% Weat/WFFA, T=120 OC: Q: Wcat =
1.0% Wcat/WFFAs; =120 OC, *(' - ')3 Wcat =0.3%
Wcat/WFFAsa T = 150 OC; +(' B '): Wcat = 0.3%

Wcat/WFFAs: T =180 °C.
3.3 # - F#(Pseudo-first-order)3a |& = 42
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B 4. First order reaction model of FFAs

esterification at various temperatures in the

semi-batch reactor. Vepas = 1200 mL, Ve = 460
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mL, ® = 500 rpm, nye/Nepas= 3.0, t = 15 min. O:
Wcat = 0.3% Wcat/WFFAs, T =120 OC; A: Wcat =

0.45% Wea/Wrpas, T = 120 °C; []: Wy = 0.6%
Wcat/WFFAs,T =120 OC; Vi Wcat = 0.75% Wcat/WFFAs,
T=120°C; i Wey = 1.0% Wea/Wrpas, T = 120 °C;

L¢: Wy = T =150 °C; +: Wy =

03 % Wcat/WFFAsa

0-3% Wcat/ WEFAs»
T=180°C.

% 1. The fit results of FFAs esterification at various
catalyst content and temperatures in the semi-batch
reactor.

Weat (% Wea/Weras) T(°C) k' (min) R’
0.3 120 0.0421 0.9984
0.45 120 0.0555 0.9874
0.6 120 0.0576 0.9949
0.75 120 0.0628  0.9914
1.0 120 0.0660  0.9892
0.3 150 0.0433 0.9989
0.3 180 0.0530 0.9931
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