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Esterification separating experiment in mixed acid containing water
ZHU Hong-mei', LI MING-liang', ZHANG Ji-long®
(1.HSE department, Yangzi Petrochemical Company Lid., SINOPEC, Nanjing 210048, China;2.Environmental School of
Nanjing University, Nanjing 210093, China)

Abstract: There is a large quantity of hydrous mixed acid which include methanoic acid and acetic acid in the acetic acid
production unit of Yangzi Petrochemical Company Ltd. , SINOPEC. The hydrous mixed acid is to be esterified and separated to
get ethyl formate and acetic ester qualified with the specification of commercial product through experiment . The results indicated
that the optimal reflux ratio of esterification tower was 3:1, while the ratio of real input and theoretical input of ethanol was 1.2.

The results after esterification and separation indicated that the ratio of single-pass ethyl formate recovery was 89.5% with a

purity of more than 97% , and ratio of single-pass acetic ester recovery,80.1% ,with a 97% purity .
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1:1 1.18 6.32 0.92 1.37
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3:1 1.49 7.30 0.47 0.44
4:1 1.53 7.39 0.43 0.41
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1.0 1.09 97.3 4.17 79.6
1.1 1.08 96.4 4.43 84.5
1.2 1.10 98.2 4.93 94.1
1.3 1.11 99.1 4.98 95.0
1.4 1.11 99.1 4.95 9.5
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ke HB®R Z® K K& kg kg H R 2 TR ZIRZ T A kg kg % %
5 13.90 71.4 13.8 0.90 4.13 0.4 16.2 72.6 11.2 6.87 2.66 99.0 95.1
10 13.90 71.4 13.8 0.90 8.25 0.8 15.3 72.6 12.1 13.59 5.46 92.7 94.2
5 17.20 72.2 9.8 0.80 4.22 0.4 19.1 67.4 13.5 7.24 2.38 99.8 92.1
10 17.20 72.2 9.8 0.80 8.16 0.4 17.5 70.0 12.5 14.55 4.01 92.2 96.2
6 9.98 62.9 25.6 1.52 3.96 0.2 12.1 72.0 15.9 7.35 2.85 93.4 95.6
10 9.98 62.9 25.6 1.52 6.60 0.4 12.1 72.2 15.7 12.33 4.85 91.4 94.7
5 5.08 63.9 30.7 0.32 3.12 0.2 6.7 75.0 18.3 5.67 2.65 93.4 90.9
10 5.08 63.9 30.7 0.32 6.24 0.4 7.0 75.6 17.4 11.50 5.14 98.2 92.7
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BB/ kg HEHRZEE  F R

H R Z B8 ZMZWlE  &E HiE/% FE/kg WE/%
0.81 3.63 0.56  99.3  0.74 89.7
1.53 7.26 1.21 99.2 1.44 86.7
0.96 3.37 0.68 97.7  0.91 93.0
1.75 7.00 1.25  97.8 1.73 88.9
0.61 3.60 0.80 98.2  0.60 89.9
1.21 7.22 1.57  98.2 1.19 88.1
0.27 3.00 0.73  98.1 0.25 90.8
0.56 6.05 1.39  97.4  0.52 89.0
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*6 WRBEHRE kg
T 2. B ZH B8 IR Ty B
0.81 3.63 0.56 0.59
1.53 7.26 1.21 1.05
0.95 3.37 0.68 0.44
1.75 7.00 1.25 1.15
0.61 3.60 0.80 0.69
1.21 7.22 1.57 1.27
0.27 3.00 0.73 0.34
0.56 6.05 1.39 0.80
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H R B ZRZEE B WE/% FE/kg WE/ %
0.81 3.63 0.56  97.5 3.18 81.3
1.53 7.26 1.21 98.3  6.39 81.6
0.96 3.37 0.68  97.0  3.04 80.8
1.75 7.00 1.25  97.2 5.9 79.7
0.61 3.60 0.80  98.7 2.9 78.4
1.21 7.22 1.57  97.7  6.08 77.9
0.27 3.00 0.73 982  2.70 80.6
0.56 6.05 .39 99.0  5.34 81.2
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