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Study on the Kinetics of L-Tryptophan Adsorption by Ion Exchange Resin

XIE You-ping, JING Ke-ju, YAO Chuan-yi, LU Ying-hua
(Department of Chemical and Biochemical Engineering, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract: The isothermal adsorption and adsorption kinetics of L-tryptophan by 001x7 cation-exchange resin
were studied by static experiments. The Moving Boundary Model was applied to describe the kinetics of the ion
exchange process. The effects of experimental conditions including the concentration of L-tryptophan, resin
particle diameter and adsorption temperature on the ion exchange process were investigated. The results show
that the maximum L-tryptophan adsorption capacity of 001x7 cation-exchange resin increases with decreasing
solution pH. It was found that the Langmuir equation fits the adsorption isotherm data best, and the particle
diffusion is the rate-limiting step of the adsorption process. The adsorption ratio increases with the increase of
L-tryptophan concentration and adsorption temperature, but decreases with the increase of the resin particle
diameter. The rate constant of exchange (k;), reaction order (&) and the apparent activation energy of reaction (E,)
were obtained as follows: k=1.199x107° ,a=1.7, E;=19.94 kJ -mol_l, and the kinetics equation was obtained too.
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Fig.1 Adsorption isotherm of L-Trp onto 732

cation-exchange resin (particle diameter = 0.4 mm)
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Table 1 The regression results of Freundlich equation Table 2 The regression results of Langmuir equation
pH K n R? pH 0./g¢" K /Lg’ R’
2 0.3979 0.1819 0.8671 2 0.5203 11.57 0.9948
3 0.3792 0.1834 0.8556 3 0.4985 12.29 0.9949
4 0.3544 0.1701 0.8402 4 0.4586 16.53 0.9947
5 0.3289 0.1615 0.7945 5 0.4396 16.73 0.9901
6 0.3247 0.1792 0.8636 6 0.4135 16.67 0.9938
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Fig.2 Estimation of the controlling step of the ion
exchange process (particle diameter = 0.4 mm)
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Fig3 Relation of 3—3(1—F)**—2F with £ at different

L-Trp concentrations (particle diameter = 0.4 mm)
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Fig.5 Relation of apparent rate constant with Fig.6 Relation of 3—3(1—F)**—2F with 7 at
particle diameter different temperatures (particle diameter = 0.4 mm)

3.2.3 RN AS Bt RE 1) R
ZEET S PP ERAS Bk BRI m, G Bl SR R ORE Y E  r R LA s, W 6, ZREIR
ALK 5. AR S A, MRS T, §BoEREHE R, AR A B R AT .



1% =

714 ® ot F

I £

o

Z IR 201248 A

ML 5 A BARER GBI

x5 TRIRERBHRY HAE

Table 5 Particle diffusion equations at different temperatures
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