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Preparation and Adsorption Properties of Zeolite A/Activated Carbon Fiber Composite Materials
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Abstract: In order to obtain a microporous adsorption material with excellent adsorption capacity, zeolite A/activated
carbon fiber composite materials were prepared by sol-gel-hydrothermal method with rayon-based activated carbon
fiber. XRD, SEM, N, adsorption techniques were employed to characterize the crystal structure, morphology and
pore structure of the composite materials. The effect of crystallization temperature and crystallization time on ad-
sorption properties of the composite materials was investigated by using low concentration methylene chloride waste
gas as a pollutant. The results indicate that the adsorption properties of zeolite A/activated carbon fiber composite
are improved compared with those of activated carbon fiber base material. Both crystallization temperature and crys-
tallization time have significant influence on adsorption properties of composite materials. The optimal adsorption ca-
pacity for dichloromethane is achieved when the crystallization temperature is 100°C and the crystallization time is 6 h.
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Fig. 1 Schematic diagram of the experiment apparatus
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Fig. 2 SEM images of ACF (a) and compound material with coating Al, O, (b)
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Fig. 3 XRD patterns of obtained composite Fig. 4 XRD patterns of obtained composite
materials at different temperatures materials at different time
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Tab.1 Pore structure parameters of the three samples

FE b T A/ (m? /2 MALE/ (em? /) WMALFLE/ (em® /) SEH LA/ nm
ACF 905. 54 0.517 0. 429 1.14
A TG F i 370. 80 0.233 0.183 1.26
CRERR 774. 30 0.537 0. 355 1.45
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Fig. 5 Nitrogen adsorption isotherms of samples Fig. 6 Nitrogen adsorption isothermsof samples

synthesizsed under different temperatures synthesizsed in different time
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Fig. 7 Adsorption capacity of samples in Fig.8 Adsorption capacity of samples under
different crystallization time different crystallization temperature
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