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Prepar ation of CeMn/y-Al,O catalyst and its catalytic
performance on ethyl acetate degradation

SUN Zhekai, ZHANG Zhihong", DU Xiaogang
( School of Petrochemical Engineering, Changzhou University, Changzhou 213164, Jiangsu, China )

Abstract: The composite metal oxide catalysts Ce;Mnz-x/y-Al,03 (x is the mass of Ce;Mn; precursor
powder, x=1, 3, 5, 7 and 9 g, and total raw material mass is 10 g) were prepared from mixing and
calcination of nano alumina gel powder and Ce;Mn; precursor, which was synthesized by co-precipitation
method using cerium nitrate and manganese nitrate as raw materials, with NaOH as precipitant, and
characterized by XRD, BET and SEM. The catalytic degradation performance of Ce;Mn;z-x/y-Al,O5; on
gaseous low content ethyl acetate (volume fraction 0.1%) was evaluated in a fixed bed reactor, while the
effect of water vapour on the reaction and the 48 h catalytic stability were analyzed. The results showed that
the introduction of y-Al,O; did not change the Ce;Mn; phase. Compared with those of Ce;Mnj;, the specific
surface area of Ce;Mn;-x/y-Al,O; increased from 38.55 rnz/g to 60.03~204.79 mz/g, and the number of
mesopores significantly increased. Ce;Mn; oxide was bound to the surface of y-Al,Os, and the exposed
CeMn; oxide particles were smaller and more dispersed. The Ce;Mn3-7/y-Al,O; obtained showed the
highest catalytic activity. Under a space velocity (GHSV) of 15000 mL/(g-h), the degradation rate of ethyl
acetate reached 90% at 164.5 °C (To). The introduction of carrier y-Al,O; and water vapor were beneficial
to the degradation of ethyl acetate at low temperature (<120 °C), promoting the generation of degradation
intermediates acetic acid and ethanol, resulting in a decrease in the final Toy. Under the conditions of 180 °C,
48 h and without water vapour, the Ce;Mn;-7/y-Al,0; could consistently maintain a degradation rate of over
99% for ethyl acetate.

Key words: co-precipitation method; mixing and kneading technology; y-Al,Os; catalytic oxidation; ethyl
acetate; environmental protection
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Fig. 1 Schematic diagram of catalyst activity testing device
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Fig. 2 XRD patterns of Ce;Mn; and Ce;Mn;-x/y-Al,04
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M 3a i LLE H, #RYE IPUAC 4335, CeMn;,
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e I w3
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Table 1 Specific surface area, total pore volume, and average
pore radius of catalysts

B Sget/ Sen/ Vy/

i (m/e) (g  (emig) M
y-ALOs 218.81 304.11 0.54 7.16
CeMn;-1/y-Al,05 204.79 303.35 0.39 7.64
Ce1Mn;-3/y-Al,05 173.20 245.23 0.36 8.36
CeMn;-5/y-Al,05 134.79 185.17 0.30 9.00
Ce1Mn;-7/y-Al,05 99.43 133.26 0.30 12.00
Ce1Mn;-9/y-Al,05 60.03 75.75 0.21 14.20
Ce;Mn; 38.55 46.65 0.19 19.96
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Fig. 4 SEM and EDS images of Ce;Mn3 and CeMn;z-x/
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Fig. 6 GC spectra of intermediate products
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Fig. 7 Schematic diagram of mechanism of ethyl acetate degradation
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Fig. 8 Effect of water vapour on degradation of ethyl acetate
catalyzed by Ce;Mn;-7/y-Al,0;
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Fig. 9 Stability of Ce;Mn;-7/y-Al,05 catalytic degradation
of ethyl acetate
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