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Abstract: Response surface methodology (RSM) was applied to optimize the synthesis of octyl acetate from n-octanol
catalyzed by acidic ionic liquid. Based on the single factor experiments, Box-Behnken central composite design was
adopted to investigate the effects of various reaction conditions, including reaction time, alcohol/acid mole ratio,
amount of water carrying agent, the amount of ionic liquid and their interactions on the esterification. The analysis from
Design-Expert showed that the interactions between the amount of water carrying agent and the catalyst dosage, the
molar ratio and the amount of ionic liquid were the strongest. The optimum conditions were as follows: reaction time 1
h, n(acetic acid):n(n-octanol) = 1:1.8, ionic liquid 5% of acid and the amount of water carrying agent 10 mL. Under the
optimized conditions, the yield of octyl acetate reached 95.4%, in close agreement with values predicted by the mathe-
matical model. [HSO;-pmim]HSO, ionic liquid showed the good catalytic properties and stability on the esterification
of n-octanol with acetic acid.
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Table 1. The effect of factorsact on esterification of acetic acid
with n-octanol using ionic liquid as catalyst

R 1 TEEGXN RS IEFERRE RN~ YHRE

cegar  SONINE] FREEVIBRR WOKFUR MR ERfE
lﬁgﬂ ] = =
(h) E (mL) FH (%) (%)
1 0.5 1:1.8 10 5 84.8
2 1.0 1:1.8 10 5 95.4
3 1.5 1:1.8 10 5 93.6
4 2.0 1:1.8 10 5 91.4
5 1.0 1:1.2 10 5 70.8
6 1.0 1:14 10 5 82.8
7 1.0 1:1.6 10 5 89.1
8 1.0 1:2.0 10 5 94.8
9 1.0 1:1.8 5 5 85.3
10 1.0 1:1.8 15 5 93.0
11 1.0 1:1.8 10 4 87.9
12 1.0 1:1.8 10 6 90.6
13 1.0 1:1.8 10 7 89.3
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K, BEAR T BERER MR E, AT BEAIG T s 3
WA R EAT KGRI BL 10 mL A H

FHARES 2 ANRIE 11~13 7T LA & PR A &
XN ARA —E B, R ET L, Bl SR
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Table 2. Parameter levelsand coded values used in the experimen-

tal design
Fz 2 WMEASHENEREKEER
= BE it KT

-1 0 1

SR [E] (h) A 0.5 1 1.5
SRS I ) B B B 1.6 1.8 2
7K 75 (mL) C 5 10 15
B IR (%) D 5 6

Table 3. Experimental design and response value
®3 TBEEHRER

AT )
WS gRin  RE kAR BT %&f
[E(min)  FRAIELL (mL) FIE(%)

1 1 0 0 1 92.86
2 1 0 1 0 91.16
3 1 0 0 -1 92.98
4 1 1 0 0 90.90
5 1 -1 0 88.94
6 1 0 -1 0 92.77
7 0 0 -1 -1 93.05
8 0 0 -1 1 90.42
9 0 -1 -1 0 90.35
10 0 1 -1 0 91.84
11 0 -1 0 -1 91.17
12 0 1 0 -1 89.74
13 0 -1 0 1 88.53
14 0 1 0 1 91.52
15 0 0 1 -1 90.61
16 0 0 1 1 92.90
17 0 -1 1 0 90.03
18 0 1 1 0 91.50
19 -1 0 -1 0 92.26
20 -1 -1 0 0 90.70
21 -1 1 0 0 89.56
22 -1 0 0 -1 92.44
23 -1 0 0 1 91.21
24 -1 0 1 0 91.45
25 0 0 0 0 95.12
26 0 0 0 0 95.32
27 0 0 0 0 95.66
28 0 0 0 0 95.39
29 0 0 0 0 95.69
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Table 4. Analysis of variance and significance test of the regression
model

+® 4. EEIRBMGTES TR EEHRE

WH  CPEM AHE BT F{E  Prob>F RFfE
A 114.04 14 8.15 2121  <0.0001  **
0.33 1 0.33 0.86 0.3696

2.38 1 238 6.19 0.0261 *
0.77 1 0.77 2.01 0.1786
0.54 1 0.54 1.41 0.2546
AB 2.40 1 2.40 6.26 0.0254 *
AC 0.16 1 0.16 0.42 0.5290
AD 0.31 1 0.31 0.80 0.3856
BC 1.000E-004 1  1.000E-004 2.604E-004 0.9874
BD 4.88 1 4.88 12.72 0.0031  **
CD 6.05 1 6.05 15.76 0.0014  **
A? 22.39 1 22.39 5832 <0.0001  **
B? 75.61 1 75.61 196.93  <0.0001  **
c 19.17 1 19.17 4993 <0.0001  **
D? 21.79 1 21.70 56.76  <0.0001  **
5% 5.38 14 0.38
KW 4.99 10 0.50 5.24 0.0623
WRZE 038 4 0.095

MEZE 11941 28
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Figure 1. The effect of reaction time and amount of ionic liquid
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Figure 2. The effect of methanol/oil mole ratio and amount of and amount of ionic liquid
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Figure 3. The effect of amount of water carrying agent and amount of ionic liquid
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Figure5. The effect of reaction time and amount of water carrying agent
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Figure 6. The effect of methanol/oil mole ratio and amount of water carrying agent
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Table 5. Cycling ability of theionic liquid catalyst
*5 BFRAEATNESEMAEE

IRV N TP R/%
1 95.4
2 95.0
3 94.2
4 92.9
5 90.6
6 87.8

SIS KAFAT A, 152G RO IE R B E T2
ZMF: n(ZBR)n(IE ¥ = 1:1.8, MNIHE 1h, BT
RRFIE 5%, WKFIHE 10mL. T 24T,
etk [ S AL RIE 95.4%. HA% B Tk BA B
MESMAHMERE, EEMH 5 KE, BRI T
87.8%.
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