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Removal of Toluene from Waste Gas by Honeycomb Adsorption Rotor with

Modified 13X Molecular Sieves

WANG Jia-de, ZHENG Liang-wei, ZHU Run-ye, YU Yun-feng
(College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: The removal of toluene from waste gas by Honeycomb Adsorption Rotor with modified 13X molecular sieves was
systematically investigated. The effects of the rotor operating parameters and the feed gas parameters on the adsorption efficiency were
clarified. The experimental results indicated that the honeycomb adsorption rotor had a good humidity resistance. The removal
efficiency of honeycomb adsorption rotor achieved the maximal value with optimal rotor speed and optimal generation air temperature.
Moreover, for an appropriate flow rate ratio the removal efficiency and energy consumption should be taken into account. When the
recommended operating parameters were regeneration air temperature of 180°C , rotor speed of 2. 8-5 r-h ™" | flow rate ratio of 8-12, the

removal efficiency kept over 90% for the toluene gas with concentration of 100 mg-m > and inlet velocity of 2 m+s~". The research
provided design experience and operating parameters for industrial application of honeycomb adsorption rotor. It showed that lower
empty bed velocity, faster rotor speed and higher temperature were necessary to purify organic waste gases of higher concentrations.

Key words : adsorption; honeycomb adsorption rotor; toluene; modified molecular sieve; organic waste gas
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Table 1~ Molecular composition of adsorbents

W R R Si Al Ca Mg
13X 43 ¥ 21.68 16. 97 7.47 2.10
M-13X 43 38.93 5.75 0.27 0.13

R2 SFHILEMSE

Table 2 Porous structural parameters of adsorbents

W2 A1 R H R A /m? g ! Vigz/mlog™! Vigguas/mLeg ™' AL o/ % FHFLAE D/nm
13X 2311 415. 17 0.30 0.15 50 2.91
M-13X 43F i 414.36 0.31 0.12 39 2.98
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Table 3 Parameters of the honeycomb rotor adsorber
MR BH
A HA/mm 320
LR/ mm 400
TR L/ I B LB v 4 10:1:1
W B AR M-13X 43T
W BEE AR /g e m = 500
Y B AL /fL i 2 100
B G AU AL B % 0. 64
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Fig. 2 Experimental apparatus of the honeycomb rotor adsorber
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Fig. 3 Effect of the flow rate ratio on the removal efficiency
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Fig. 4 Effect of rotation speed on the removal efficiency
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Fig. 6 Effects of relative humidity on the removal efficiency
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