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Adsorption Characteristics of Acetone and Butanone onto Honeycomb ZSM- 5

Molecular Sieve

DU Juan', LUAN Zhi-giang®, XIE Qiang', YE Ping-wei’, LI Kai*, WANG Xi-qin’

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology ( Beijing), Beijing 100083,
China; 2. Research Institute of Chemical Defence, Beijing 100191, China)

Abstract: Adsorption capacity of acetone and acetone-butanone mixture onto honeycomb ZSM-5 molecular sieve was measured in this
paper, and the influences of relative humidity, initial adsorbate concentration and airflow velocity on the adsorption process were
investigated. Besides, adsorption performance parameters were calculated by Wheeler’s equation. The results showed that relative
humidity had no obvious influence on the acetone adsorption performance, which suggests that this material has good hydrophobic
ability; in the low concentration range, the dynamic saturated adsorption capacity of acetone increased with the increase of initial
concentration, but in the occasion of high concentration of acetone gas (more than 9 mg-L™"), the dynamic saturated adsorption
capacity maintained at a certain level and did not vary with the increase of initial concentration; the increase of air flow velocity resulted
in significant increase of acetone adsorption rate constant, at the same time the critical layer thickness of the adsorbent bed also
increased significantly. In the cases of acetone-butanone mixture, the adsorption capacity of butanone onto ZSM-5 was clearly higher
than that of acetone.
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Fig. 1 Schematic diagram of the adsorption process
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0 /mg-cm /min /cm /min 0 100 200 300 200
4.3 16 41. 10 304 2.27 42 t/min
17.6 16 42.26 295 2.34 42
40.6 16 41.01 286 2.41 39 3 AERIARE X F B LR
63.2 16 42. 40 203 2.36 42 Fig. 3 Effect of acetone initial concentration on breakthrough curves
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Table 3 Wheeler’s equations obtainied at different

acetone initial concentrations

W H U BE

I mkREGR) R
3 0.990 6 t, = —38.25 In(¢y/c) +254.46
6 0.9856 t, = —23.68 In(¢y/c) +151.46
9 0.9919 1, = —23.47 In(c¢y/c) +148.36
12 0.9928 1, = ~17.69 In(cy/c) +111.06
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Table 4 Parameters of Wheeler’s equation obtained

at different acetone initial concentrations

VR W w n L N
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Table 5 Wheeler’s equations obtained at

different specific airflow velocities

o HERR(R) FT
0.2 0.9919 1, = — 23.47 In(cy/c) +148.36
0.3 0.9935 ty, = —19.78 In(cy/c) +98.38
0.4 0.9997 1, = ~16.71 In(cy/c) +73.23
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Fig. 4 Effects of specific airflow velocities on breakthrough curves
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Table 6  Parameters of Wheeler’s equation obtained

at different specific airflow velocities
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Table 7 Parameters of Wheeler’s equation obtained

at different acetone-butanone ratios
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3-THA 9 22 22.03
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