AR FRFR.F 3L EE 1 M.201952 A
Journal of Zhejiang University of Science and Technology

Vol. 31 No. 1, Feb. 2019

doi: 10.3969/j. issn. 1671-8798. 2019. 01. 007

B T 1 T 6 0 5 0 4 0 T BB RO B 5

AL EWAR, SRFE AR B
CLWHLRHE 57 9 5 12 TR DU 3100232 WL 4™ A 5 TN CHR T 496305 UM 310023)

FE O SR B AR AR A A TR TR A TR AR I R AR T 25 B BN IR BE VR T s LA RS R R R LR A
SN P B A 5 00, X T ol A B AR AR AR R 9 AR PR BG4 R SR BT AR A R X I R AR TR R R B A
B I A A A 3 R SO RS P . A RO TRLEE 190 °C L [N ) 3. 0 MPa, & BREEJK B 20 ¢ 1,258 0.5 h 4R
AR P T TR A AL 5K 3 99. 020 LA b, SRR AR T 0 3 43 M 20 v LR = e PR PR AR o 3 o I 1 b T R o 98 S
ALEL W AT B K S N RIS o ASBFIE R BERR AT T B &5 A T I Ml O S A 1 Bl S 0 A8
KRR TV BEGE 5 TR AT TR 5 i U R 5 ik 1k 7 5

mESES: TQ223. 124 MRS A XEHS: 1671-8798(2019)01-0036-06

Preparation of sec-butanol by hydrogenation of sec-butyl acetate

ZHANG Guihua', TONG Mingliang', LYU Chengxue'?, YANG Ruiqin"?, XING Chuang'**
(1. School of Biological and Chemical Engineering, Zhejiang University of Science and Technology ., Hangzhou 310023,
Zhejiang, China; 2. Zhejiang Provincial Key Laboratory for Chemical and Biological Processing Technology
of Farm Produce, Hangzhou 310023, Zhejiang, China)

Abstract: The industrial CuZnAl catalyst was used to catalyze the formation of ethanol and sec-butanol
from the hydrogenation of sec-butyl acetate, investigating effects of reaction temperature, pressure and
hydrogen/ester molar ratio on the performance of the hydrogenation reaction, and evaluating stability
of the catalyst . The results show that the catalyst boasts sound catalytic activity and reaction stability
for the hydrogenation of sec-butyl acetate. Under the reaction conditions of 190 °C, 3. 0 MPa,
hydrogen/ester molar ratio 20 ¢ 1 and space velocity of 0. 5 h™', the conversion rate of sec-butyl
acetate could reach above 99. 0%5. The results exhibit relatively high ethanol and sec-butanol
selectivity, while low by-products selectivity. From the hydrogenation of sec-butyl acetate mechanism,
it can be speculated that the dehydration reaction of sec-butanol may be the main side reaction in the

overall reaction. Basic experimental data have been provided for the industrial amplification of sec-butyl
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hydride to hydrogenate sec-butanol.
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Fig. 1 Effect of temperature on hydrogenation performance of sec-butyl acetate
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Fig.2 Effect of pressure on hydrogenation performance of sec-butyl acetate
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Fig.3 Effect of hydrogen/ester molar ratio on hydrogenation performance of sec-butyl acetate
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Fig. 4 Stability of industrial CuZnAl catalyzed

hydrogenation of sec-butyl acetate
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Fig.5 TG-DSC curve of catalyst after reaction
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Table 2 Specific surface area and pore analysis of catalysts
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