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Study on preparation of high adsorption capacity membrane

and its removal for acid black 10B
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Abstract: The composite membrane with high adsorption capacity for acid black 10B was prepared by polyalumi-
num chloride and chitosan under certain conditions. The effects of polyaluminium chloride addition, solution pH
and ionic strength during adsorption on the adsorption of acid black 10B by the prepared composite membrane were
investigated, and the adsorption mechanism was discussed. The results showed that when the mass ratio of polyalu-
minium chloride to chitosan was 1: 78, the prepared composite membrane had better adsorption performance for
acid black 10B. In the adsorption process, when the pH of the solution was controlled between 3-8, the adsorption
performance of the composite membrane remained stable. Adding NaCl to enhance the ionic strength was conducive
to the adsorption of acid black 10B by the composite membrane. Langmuir model could better describe the adsorp-
tion process of acid black 10B on composite membrane. The higher temperature was conducive to the increase of the
adsorption capacity of the composite membrane, but the adsorption affinity and adsorption strength of the composite
membrane for acid black 10B were higher at low temperature. When the temperature was 320 K and the solution pH
was 3.0, according to the Langmuir model, the adsorption capacity of the membrane could reach 4 155.723 mg/g.
The adsorption process was self-heat release, mainly chemical adsorption. The interaction between the composite
membrane and acid black 10B molecule was dominant by dipole—dipole hydrogen bond.
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Fig. 1  Effect of PAC concentration on membrane
adsorption capacity
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Fig. 3 Effect of ionic strength on adsorption
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Fig. 4  Effect of ionic strength on UV—Vis spectra of filtrate
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