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Table 1 Parameters of Langmuir isotherm for adsorption
of citric acid with RCM

T (K) Q, (mmol/g) Ky, (L/mmol) R? R
298 0.613 0.536 0.9922 0.483
308 0.625 0.755 0.9883 0.398
318 0.639 0.948 0.9908 0.345
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Table 2 Thermodynamic parameters of citric acid
adsorption on RCM

Q. AH? AG? (kJ/mol) AS° [kJ/(mol-K)]
(mmol/g) (kJ/mol) 298K 308K 318K 298K 308K 318K
0.2 21140 1545 0720 0.141 0.066 0.066 0.066
0.3 20695 1545 0720 0.141 0.064 0.065 0.065
0.4 19.817 1.545 0.720 0.141 0.061 0.062 0.062
0.5 17.276 1545 0720 0.141 0.053 0.054 0.054
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Table 3 Adsorption potential of citric acid on RCM

¢, (mmoliL) E (kd/mol)

298 K 308 K 318 K
2 4.442 5.325 5.498
4 4.438 5.161 5.409
6 4.398 5.160 5.327
8 3.837 4525 5.016
10 3.096 4.017 5.327
12 2.827 3411 3.413
14 2.534 2.887 3.040
16 2.194 2.268 2.506
18 1.898 2.299 2472
20 1.776 2.064 1.922
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at different temperatures
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Table 4 Kinetic parameters for the adsorption of citric acid on RCM

Lagergreen equation

Second-order model

T(K)

Ke (h™) Q. (mg/g) Kz [g/(mgh)] Qe (mglg) R’
298 0.830 30.530 0.9007 0.039 78.740 0.9979
308 0.887 30.163 0.046 81.301 0.9985
318 1.084 34.765 0.8218 0.051 85.470 0.9989
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Table 5 Diffusion model rate constants for the adsorption of citric acid on RCM

Liquid film diffusion

Intraparticle diffusion

T(K)

Fitting equation K (h™) R’ Fitting equation K (h™) R’
298 In(1-F)=-0.3602t-0.9355 0.3602 0.9007 |g(1—F2):—0.145 1t-0.1942 0.334 0.9168
308 In(1-F)=-0.3853t-0.986 1 0.3853 0.8730 Ig(l—FZ):—0.156 5t-0.2109 0.360 0.8835
318 In(1-F)=-0.4708t-0.8917 0.4708 0.8218 |g(1—F2):—0.193 8t—0.166 7 0.446 0.8184

2 Arrhenius 23 3024,
K=A-E,/(RT),

b, AR T, B AL RE(KI/mol). W B S
AR ST RER R R TR RN
InK=InA-E,/(RT).
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Adsorption Behavior of Citric Acid on Resin of Chitosan Microspheres
LI Hai-yan, WANG Dong-feng, YU Li-na, LIU Bing-jie, ZHANG Li, XU Ying
(College of Food Science and Technology, Ocean University of China, Qingdao, Shandong 266003, China)

Abstract: The resin of chitosan microspheres (RCM) was prepared by using reverse phase suspension cross-linking polymerization.
Static adsorption experiments were carried out to study the adsorption kinetics and thermodynamics of citric acid on RCM. The results
indicated that the adsorption of citric acid followed the Langmuir isotherm. The Langmuir equilibrium constant (K;) increased with
increasing temperature. The adsorption was a non-spontaneous endothermic process of entropy increasing in thermodynamics of
adsorption. The adsorption potential decreased gradually as citric acid concentration increased at the same temperature, and it increased
as temperature increased at the same initial concentration of citric acid. The saturated adsorption capacities of citric acid on RCM were
77.0, 80.5 and 84.7 mg/g at 298, 308 and 318 K. The adsorption followed a second-order kinetic equation. The adsorption rate was
controlled by the intraparticle diffusion, and the intraparticle diffusion rate constant (K) increased with increasing temperature.

Key words: resin of chitosan microspheres; citric acid; adsorption; kinetics; thermodynamics



