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Swelling and dye adsorption behaviour of chitosan hydrogel in

W TERY WEPETPE Quang Huy Le

Briefly speaking, my research focused on the adsorption of a food dye called Brilliant Blue by using

Chitosan hydrogel in a CO»-triggered system. Chitosan is widely known to be an effective bio-adsorbent in

an acidic environment. However, the problem with acidic environments is that traditional acidifiers such as

HCI or H,SO4 can corrode equipment process and require extra purification steps, while chitosan is also

known to dissolve at low pH values. In my study, CO, was bubbled into an aqueous solution to achieve an

acidic pH value of 3.9. The removal of CO, gas can be easily achieved by N» bubbling, which offers a huge

potential for industrial processes. In terms of results, the time it took to reach adsorption equilibrium was

found to be much faster in CO, compared with in
neutral pH, proving that CO, can effectively act as
an acidifier. When temperature was increased from
25°C to 45°C and 55°C, we noticed another
interesting phenomenon. Chitosan dissolution was
not observed and in fact, the chitosan hydrogel
beads became extremely stable during and after
adsorption in CO»-triggered system. Due to this
stability improvement at higher temperatures, the
adsorption capacity also increased. It is believed
that CO,

temperatures,

can cross-link chitosan at higher

which is another advantage as

traditional cross-linkers are very toxic and are known to reduce chitosan’s adsorption capacity.
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Fig. 1 Adsorption of Brilliant Blue by Chitosan hydrogel

beads in CO2-triggered system

In a

summary, the results of this study suggest that CO, gas can offer a double role: both as a pH modifier and

as a cross-linker.
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