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Study of the Catalysts for Preparation of Methyl Isopropyl Ketone from

Acetic Acid and Isobutyric Acid
PAN Xue—lin, SHAN Yu—hua, REN Hai—yong, LU Mo—hong, LI Ming—shi
(Jiangsu Key Laboratory of Fine Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: By use of impregnation method, a series of supported catalysts had been prepared and their cata-
lytic properties evaluated in the ketonization of isobutyric acid (IBA) and acetic acid (AA) to yield methyl
isopropyl ketone (MIPK). The suitable catalyst CeQ, —Ti0,/SiO, was characterized by SEM, XRD, and
BET in detail. The effects of reaction conditions, such as temperature, time, feed ratio and space velocity
in CeO; —Ti0,/Si0, catalyzed reaction on IBA conversion and MIPK selectivity were investigated system-
atically. The results showed that: CeO, — Ti0,/SiO, is an effective catalyst in the catalyzed reaction of
IBA and AA to produce MIPK with highest yield at 450°C and a downward trend above 450°C. At 450°C,
feed LHSV 0.5h™ ', n (IBA) :n (AA)as1: 1.7, containing 10% water, the reaction carried on for 30
days successively and the conversion of IBA and the yield of MIPK dropped from 96. 4% and 79. 2% at the
first day, to 82.6% and 70.5% at the thirty day respectively, which showed this catalyst had desirable
stability.
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Table 1  Activity of different catalysts %
HEAL T IBA L% MIPK # #% DIPK 3 #% 1 MIPK Hi %

CeO2/7v— AL O3 62.3 96. 2 1.1 59.9
CeOy —MnO, /y—Al, Oy 94. 4 78.3 10. 3 73.9
MnO, /y— Al O3 98. 1 74.2 11.2 72.8
MnO:/SiO, 61.7 74.7 13.5 46. 1
CeO, —Ti0, /SiO; 93. 6 82.3 15. 4 77.0
MgO/v— Al O 58.3 92.2 3.6 53.8
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Fig. 1 Effect of reaction temperature on activity of CeQ; — TiO./

SiO;
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Fig. 4 Investigation on the stability of the catalyst
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Table 2 Pore structural parametes of catalysts

Asger/ V pore/
Catalyst d,/nm
(m?+g ) (em® g b

CeOy/7v— AL O3 177 0.37 8.5
CeO: /TiO; 87 0. 33 15. 3

CeOy —MnO,/y— Al Oy 185 0. 37 8.1

MnQO,/v— Al Oy 171 0.31 7.2

CeO; —Ti0O,/SiO 293 0. 69 9.4
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