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Fig. 1 Infrared spectra of the HPA samples
(1) PW,,; (2) PAL; (3) PW,,/PAL
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Fig.2 DAT curves of the HPA samples
(1) PW,; (2) PW,,/PAL
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Table 1 Surface area and pore size analysis of PW,,/PAL

Entry PW,, PAL PW,,/PAL
BET Surface area (m*g™") 9.0 166.99  163.87
Pore Volume (ecm’g™") - 0.41 0.39
Pore Size (nm) - 0.38 0.36
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Table 2 Blank experiment

Catalysts Yield (%)
PAL 25.37
Without catalysts 22.59
PW,, 63.18
PW,,/ PAL 90.75

The quantity of PW,, before and after supported is the same.
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Fig. 4 Effect of the acid concentration on yield
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Fig. 5 Effect of the roast temperature on yield
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Table 3 Level and factors

Factors levels A n(alcohol): n(acid) B amount of catalysts (% )

C reaction time ( min) D reaction temperature (°C)

1 1.2: 1 1.5
2 1.5: 1 2
3 2: 1 2.5
4 2.5: 1 3

60 105
90 115
120 125
150 130

PETRN T oy S PR 2R o AR 1Y) 3%, S I [ 150
min, JOVREE 115 C. R, =078
Ky, FIBEAL R Sy 94. 0/% , UiB BT 5 i e A 4%
PFalfy.

2.5 EUFESFERABR

FEAL RO ZE R, #5 A WU S KA 8, 0
P ARG AR 220 3 5 A PR b m] R
F. 325 e T AT Ei A {68 FH UR BSOS B AL & 14 52



140 7 A (1 F22 %

Wi HEALTRESE AT IS U, BRACEA BT R R, W] 7RIS BRI R AR TR, SR A A
S R/ 2 4 iR 7 o R 4 1 11 S R o N = £/ 5 el R o
RAL,(4) ETRERHITR
Table 4 The L, (4’) Orthoigonal test results

Experimental number A B C D E Yield (%)
1 1 1 1 1 1 55.75
2 1 2 2 2 2 57.03
3 1 3 3 3 3 60. 50
4 1 4 4 4 4 77.65
5 2 1 2 3 4 61.36
6 2 2 1 4 3 61.48
7 2 3 4 1 2 78.00
8 2 4 3 2 1 76.75
9 3 1 3 4 2 66. 63
10 3 2 4 3 1 76.63
11 3 3 1 2 4 65.40
12 3 4 2 1 3 51.63
13 4 1 4 2 3 90.75
14 4 2 3 1 4 87.50
15 4 3 2 4 1 71.88
16 4 4 1 3 2 78.13
K, 250.93 274.49 260.76 272.88 281.01
K, 277.59 282. 64 241.90 289.93 279.79
K, 260.29 275.78 291.38 276.62 264.36
K, 328.26 284.16 323.03 277.64 303. 14
k, 62.73 68.62 65.19 68.22 70.25
k, 69.39 70. 66 60. 48 72.48 69.95
ks, 65.07 68.95 72.85 69.16 66.09
k, 82.07 71.04 80.76 69.41 75.79
R 19.34 2.42 20.28 4.26 9.7
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Table 5 The performance for reuse of catalysts
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Catalytic Synthesis of n - Butyl Acetate with Attapulgite

Supported Heteropolyacid
LI Gui-xian', WANG Xiao-ning' , SI Hai-juan', WANG Kong-zhao' , HU Dong-cheng’
(1. College of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050 , China;

2. College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract; N - Butyl acetate was prepared from acetic acid and n-butanol via supported heteropoly acid catalyst

prepared by Attapulgite. The effects of preparation conditions( acid concentration, roast temperature, the supported

quantity ) and reaction time, reaction temperature , the ratio of alcohol and acid, and the dosage of catalyst on reac-

tion were investigated. The optimized condition are as follows ; the reaction temperature is 115 °C , the reaction time

is 150 min, the ratio of alcohol and acid 2.5: 1, the amount of HAW/PAL is 3% ( based on total mass of reaction

substances). Under the optimum conditions, and the percentage of esterifation reached 94.0% .

Key words: Attapulgite; Supported heteropoly acid; N butyl acetate; Esterification



