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Research on S,0;™ /ZrQO, solid superacid in synthesis of n-amyl

acetate under microwave radiation

TAO Liyan, HOU Xin, WANG Gang, XU Jun, DONG Cheng, NIE Wo, CAO Handi, ZHANG Liging
(School of Biological and Chemical Engineering. Zhejiang University of Science and

Technology, Hangzhou 310023, China)

Abstract: The synthesis of n-amyl acetate catalyzed by solid superacid catalyst S,0% /ZrO,,
which was prepared by method of precipitation and impregnation. The single factor experiment
and orthogonal experiment was used to optimize the reaction conditions of synthesis. The
catalyst were characterized by using Hammett, BET, IR, TEM and XRD. The optimal
condition for synthesis of n-amyl acetate by using the best catalyst under microwave radiation
are n-pentanol/acetic acid 1.9 : 1, reaction temperature 135 °C, reaction time 25 min, amount
of catalyst 1. 2 g, radiation power 550 W, yield 97. 8%. This approach is green, safe, high

yield and easy to operate for production of n-amyl acetate.
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concentration on catalytic activity
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Table 2 Effects of calcination temperature Table 3 Effects of calcination time on
on catalytic activity catalytic activity
HEAL T 5 K e i/ C Hex/ % AL % 5 K Bt 1] /b e/ %
Bl 450 .
g 559 C1 1 83.3
B2 550 72.0
C2 2 83.8
B3 600 85.1
) : 1.
B4 650 90. 1 3 3 91.0
B3 700 65.3 1 4 87.5
B6 750 51.5 G5 5 42.6
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Table 4 Results of orthogonal experiment for synthesis of n-amyl acetate under microwave radiation

ST BEPRIE R I A KR E B SR C AR A D e/ %
1 1.3:1 125 25 1.0 73.4
2 1.3:1 130 30 1.1 81.5
3 1.3:1 135 35 1.2 81.8
4 1.3:1 140 40 1.3 70. 4
5 1.5+:1 125 30 1.2 85.4
6 1.5+ 1 130 25 1.3 87.4
7 1.5+ 1 135 40 1.0 92.1
8 1.5+ 1 140 35 1.1 67.6
9 1.7:1 125 35 1.3 89.7

10 1.7:1 130 40 1.2 81.7
11 1.7+ 1 135 25 1.1 87. 4
12 1.7:1 140 30 1.0 79.8
13 1.9+ 1 125 40 1.1 93.9
14 1.9:1 130 35 1.0 86. 6
15 1.9+ 1 135 30 1.3 96.0
16 1.9:1 140 25 1.2 95.2
K1 307.1 342. 4 343. 4 331.9
K2 332.5 337.2 342.7 330. 4
K3 338. 6 357.3 325.7 344.1
K4 371.7 313.0 338.1 343.5
J1 76.8 85.6 85.8 83.0
J2 83.1 84.3 85.7 82.6
J3 84.6 89.3 81.4 86.0
J4 92.9 78.2 84.5 85.9

R 16. 1 11.1 4.4 3.4
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Fig. 1 Infrared spectrogram of S, Of /ZrO, solid superacid catalyst
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Fig.2 TEM figure of S,0% /ZrO, solid superacid catalyst before and after reaction
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Fig.3 XRD spectrogram of solid superacid catalyst before and after reaction
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