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Abstract: Objective: Studied the adsorption characteristics of
magnetic chitosan modified kaolin on caffeic acid in simulated
sugarcane juice, and provided the reference for the removal of
phenolic pigments in sugarcane juice. Methods: Magnetic chitosan
modified kaolin was prepared by coprecipitation of chitosan, nano

ferric oxide and kaolin. The surface structure and group changes
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of kaolin before and after modification were characterized by FT-
IR, VSM and SEM; The adsorption characteristics of caffeic acid
were studied by adsorption test. Results: the modified chitosan
and nano-Fe; O, were successfully loaded on kaolin, and the ad-
sorption performance of caffeic acid was improved. The isoelectric
point of magnetic chitosan modified kaolin was 4.54, and the acid
condition was conducive to the removal of caffeic acid, and the
adsorption equilibrium was reached at 240 min. The adsorption
process of caffeic acid on magnetic chitosan modified kaolin was
more consistent with the pseudo second order kinetics and Lang-
muir isotherm adsorption model. The adsorption process was
mainly chemical adsorption and monolayer adsorption. The ther-
modynamic study showed that the adsorption process was sponta-
neous endothermic process. Conclusion: Magnetic chitosan modi-
fied kaolin exhibited strong adsorption capacity for caffeic acid in
sugarcane juice, and can be used as sugar clarifier for the adsorp-
tion of caffeic acid in sugarcane juice.

Keywords: caffeic acid; sugar cane juice; kaolin; chitosan; ad-

sorption; modification
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Figure 1 FT-IR spectra of chitosan, kaolin and magnetic

chitosan modified kaolin
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Table 1 Fitting parameters of adsorption kinetic equation
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Table 2 Fitting parameters of isotherm adsorption line

HEE/ Langmuir Freundlich
e ki, dm R? ky n R?
30 0.16 9.45 0.998 —0.313 2.527 0.965
40 0.20 9.97 0.998 —0.090 2.688 0.960
50 0.72 10.14 0.992 0.519 5.583 0.964
F3 WHMRANZEFEUESH
Table 3 Fitting parameters of adsorption thermodynamic
equation
T/K AG/ AH/ AS/
(k] *mol™ ') (kJemol™ ') (Jemol!:-K
303 2.254
313 2.048 19.616 56.894
323 1.100
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