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Abstract

Nanoporous adsorbents were synthesized by intercalation of chitosan into basal spacing of
montmorillonite (MMT). The chitosan intercalated montmorillonite (CHI-MMT) was prepared by adding
2 wt% of chitosan solution into MMT aqueous suspension and mixing for 24 hours at 60°C. The
intercalation was accomplished via the ion-exchange between Na' ions in the 001 plane of MMT with —

NH3+ of chitosan, resulting in the expansion of d,,, from 1.23 nm of MMT to 1.42 — >2.21 nm of CHI-

001
MMT. The chitosan content in the CHI-MMT measured by TGA was about 15 wt%. The adsorption
capacity of CHI-MMT was investigated in comparison with the starting MMT and chitosan using different
types of dyes, i.e. basic dye (basic blue 9; BB9 and basic yellow 1; BY1), acid dye (acid red 91; AR91)
and reactive dye (reactive orange 16; RO16). It was found that the existence of the intercalated-chitosan
could significantly increase the adsorption capacity of CHI-MMT from those of the starting materials, i.e.
MMT and chitosan. The adsorption capacity of CHI-MMT adsorbent was equal to 4.9 mg/g for AR91
with initial dye concentration of 50 mg/L, 49.7 and 45.9 mg/g for BB9 and BY1, respectively, and 15.0
mg/g for RO16 with initial dye concentration of 500 mg/L. The adsorption capacities of CHI-MMT
increased with an increase of initial dye concentration and contact time. The adsorption behavior of CHI-
MMT was in agreement with both Langmuir and Freundlich isotherms, indicating the concomitant process
of both chemical adsorption and physical adsorption. The dye adsorption of CHI-MMT could be
performed not only with the simple batch process but also the continuous process. An increase of
adsorption capability of CHI-MMT was attributed to the intercalated-chitosan which could enlarge the
pore structure of CHI-MMT, facilitating the penetration of macromolecular dyes, and also electrostatically

interact with the applied dyes. These results indicated the competency of CHI-MMT nanoporous

adsorbent for treatment of wastewater containing various kinds of dyestuffs.



