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Relative performance of zeolites and activated carbon in gaseous phase adsorption and desorption of toluene Zhou Chun~-
he, Lu Hanfeng > Zeng Li, Huang Haifeng- (College of Biological and Environmental Engineering, Zhejiang Uni-
versity of Technology, Hangzhou Zhejiang 310014)

Abstract: The relative performance of five commercial zeolites (NaY,ZSM-5, MCM-22, HB and 13X) and a co-
conut activated carbon in gaseous phase adsorption/desorption of toluene was studied in the lab. The observed adsorp-
tive loadings of toluene on the small adsorbers were in the declining order of AC>>NaY > HB>13Xx>MCcM-22>
ZSM-5. Under the TPD conditions: the order of the desorption time was the same as the loadings (AC>NaY, 13Xx>
HB>MCM-22>78 M-5). Among the zeolites. NaY performed just a little differently from AC in the adsorption and
desorption runs- Based on the effects of influent flow rate and toluene concentration on the breakthrough profiles:the
adsorption of toluene process was primarily controlled by either internal diffusion (NaY) or external diffusion (ZSM-
5). The loading data were well represented by the Langmuir adsorption isotherm model: the adsorption capacities
were influenced less by toluene concentration at an low concentration- The experimental results suggest NaY molecu-
lar sieves is more fit to remove low concentration VOCs from waste gaseous streams-
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Fig-1 Schematic diagram of the experimental system
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Fig-2 Breakthrough curves of toluene on the adsorbents
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Table 1  Structural properties of the adsorbents
0 A ALt R AR HhER TR L& WMALALA FLIERA
8 /(m* g ") /(m* «g™ ") /(m® +g™ ") Hem® «g™ ") /(em® +g ) nm

AC 935.56 762.09 173.47 0.41 0.30 0.3~4.4[17.18]

NaY 818.42 762.69 55.73 0.38 0.31 0.66~0. 741191246

HB 499.37 386.73 112.64 0.33 0.19 0.56~0. 67191251252

13X 407.46 362.75 44.71 0.29 0.18 0.66~0. 74119246
MCM-22 413.37 319.72 93.65 0.38 0.16 0.40~1.82[%]
ZSM-5 373.81 289.02 84.79 0.18 0.12 0.51~0.56[191250
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Table 2 Adsorptive loading: breakthrough time.
saturation timeof the toluene adsorption runs

LR e I S LT
(9 ‘g ) /(/l\ °m ) min
AC 0.268 7 1.876 51018 218.5
NaY 0.232 6 1.856 9X 108 197.5
HB 0.150 2 1.965 2X 1018 124.0
13X 0.136 2 2.183 9X 1018 117.0
MCM-22 0.100 3 1.585 3108 107.0
ZSM-5 0.077 9 1.361 5X1018 79.0
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Fig-4 Adsorptive loadings of toluene on AC>NaY and

ZSM-5 vs- influent concentration
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Table 3 Langmuir and Freundlich isotherms of the experimental adsorptive loading data
Langmuir Freundlich
5% Bt 551 = :
i w/(g g D k/Pa ! R’ ki/Pa® n R?
AC 0.323 4 0.992 2 0.992 2 0.109 2 4.314 4 0.906 3
NaY 0.250 9 0.3919 0.986 7 0.164 6 10.741 1 0.937 6
ZSM-5 0.0817 0.4917 0.988 6 0.057 7 12.903 2 0.966 2
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Fig-3 Effect of KH2POu concentration on COD
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