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Abstract The synthesis of butyl acetate is studied under microwave irradiation. SnCk® 5HO is
used as catalyst. The yield of butyl acetate could reach 9% under following conditions 1% 1.2
(mol/mol) of alcohol to acid , and 1. 4 g catalyst and 450 W microw ave power last for 15 min. The
experimental results show that the proper microwave irradiation could speed up the reaction of butyl
acetate and obtain high yield with simple operation, and lower corrosion.
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= X 100% .
Vi—- Vs
Factors
7 4 B c
_ Level Molar ratio of Amount of Time of
14.7 acid to alcohol  catalyst (g) reaction (min)
4 1 1* 1.00 0.2 3
70 2 1* 1.05 0.4 5
] 3 1* 1.10 0.6 7
B 4 1* 1.15 0.8 9
-0.7 T T al .
0.0 13 67 5 1t 1.20 1.0 1
6 1* 1. 25 1.2 13
7 1* 1.30 1. 4 15
1
2 U (P)
Fig. 1 Gas chromatogram of mother liquid Table 2 U, (7°) Experimental design and results
A: ; B ; G
A; Water, B ( n—) Butanol, C Butyl acetate. No. ex— Molar ratio Amount of Time of
periments  of acid to catalyst reaction Yield
alcohol (g) (min) (% )
2
1 1 (1% 1.00) 2 (0. 4) 3(7) 4. 85
2.1 2 2 (1% 1.05) 4 (0. 8) 6 (13) 77.89
, . 3 3 (1% 1.10) 6 (L2 2 (5) 65. 46
. 4 4 (1t 1.15) 1(0.2) 5 (11) 55.33
, , , 5 5 (1 1.20) 3 (0. 6) 1(3) 51. 48
, 6 6 (1 1.25) 5(10) 4 (9) 8. 11
, , ; 7 7 (1% 1.30) 7 (1 4) 7 (15) 9. 15
. 450 W, 3
( 450W) , Table 3 Analysis of variance
0. 2 mol , v (7T
(7) Sum of df Mean F
s square square
(A4, (B Ig), (C /min) 146045 2 730.125 F= 1719
Regression
. 2, 1 . Faos (2. 4)
aos (2
22 Residual 169. 92 4 42 479 - 6 04
[4]
) SPSS10.0 1630.17 6
Total
(2 ,
.3 . 4 4
o Table 4 Regression coefficient analysis
4 :
Y= 3053+ 2492Xz+ 2.06Xc(n= 7.r= 0.946 Unstandardized Standardized
? a ’ ? coefficients (B ) coefficients (U)
s= 11).
; 30. 53
. Y , X8 (g),Xc Constant
(mln)b X5 24. 92 0. 653
X 2. 063 0. 541
23 <
, B
s 4
C, )
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Table 5 Test experiment of optimum result 3 ’ ’ ’
.2001, 18 (3): 244 245.
No exe X4 Xp Xc Y 4 .
o X (mol: mol) (g) (min) (%)
periments , 1993.213.
1 1: 1.20 1.4 15 93. 40 5 »
2 1 1.20 1.4 15 94. 06 . 1997. 243
3 1 1.20 1.4 15 96. 51
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