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4. Conclusions

This study investigates these factors affecting MO adsorption
onto protonated cross-linked chitosan, including adsorbent
dosage, initial MO concentrations, adsorption temperature,

pH value of MO solution and contact time. The adsorption
isotherms at different temperatures and various pH values of
MO solution are studied. Also, the adsorption kinetics is mea-
sured at different concentrations and pH values of MO solu-

tion. The following results are obtained:

(1) The adsorption of MO onto protonated cross-linked

chitosan was affected significantly by initial MO concen-
tration, adsorbent dosage, adsorption temperature, and
contact time. However, the adsorption of MO onto pro-

tonated cross-linked chitosan was slightly influenced by
pH value of MO solution in a pH range of 1.0–9.1.

(2) Protonation can improve MO adsorption onto chitosan.
The electrostatic interaction between the protonated

amine groups (–NH3
+) of chitosan and anionic dye

was the main adsorption mechanism.
(3) The Langmuir equation agreed with the equilibrium iso-

therm for all the cases we studied. The maximum mono-
layer adsorption capacities obtained from the Langmuir
model were 89.29. 130.9, and 180.2 mg/g, respectively, at

20, 30 and 40 �C.
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