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Fig.1 Relation between adsorption and countercurrent
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Fig.2 Adsorption isotherms and operating curves
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Fig. 2 Conversion diagram from isothermal adsorption line to

outflow curve
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Fig. 4 Isothermal adsorption fitting curves
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Table 1 Parameters of Langmuir and Freundlich isotherm

model at various temperature

TK ¢n/(mg-g™") b/(mgL™") R* K n R#

293 117.58 3418 09988 47.78 4.964 0.9429

313 117.94 2.549 09984 5236 5.387 0.9354

333 118.30 1.484  0.9998 59.04 6.172 0.9258

Ry: Correlation coefficient for Langmuir; Rp: Correlation

coefficient for Freundlich
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Table 2 Operating conditions of D850 resin adsorption fixed

bed

Initial Height-
Flow rate/ Temperature/
No. . _,. concentration/ diameter
(mL-min ") o K
(mg-L) ratio
Runl 22.0 500 1.590 293
Run2 16.5 500 1.590 293
Run3 11.0 500 1.590 293
Run4 16.5 250 1.590 293
Run5 16.5 750 1.590 293
Run6 16.5 500 0.795 293
Run7 16.5 500 2.385 293
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Fig. 5 Effect of flow rate on breakthrough curve
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Table 3 Parameter of fitting equation on different flow rates

F4 AFRERLTET TS ERN

Table 4 Parameter

height-diameter ratio

of fitting equation on difficult

No. z/d co/(mg-L™") 7 /min R?
1 0.795 116.27 209.01 0.8930
2 1.590 10.8 230.57 0.9971
3 2385 5.68 253.42 0.9983

Flow rate/ co/

No. f /min R?
(mL-min ") (mg-L™h
1 22.0 35.7 133.85 0.9910
2 16.5 10.8 156.27 0.9971
3 11.0 8.7 179.77 0.9988
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Fig. 6 Effect of height-diameter ratio on breakthrough curve
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Fig. 7 Effect of initial concentration on breakthrough curve
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Table 5 Parameter of fitting equation on different initial

concentration

No. ¢/(mgL™") cy/(mgL™") c¢ley 7/min R’

1 250 555 3182 09917
2 500 463 1562  0.9971
3 750 20.0 1444  0.9901
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Application of countercurrent extraction theory in
ion exchange fixed bed adsorption process

TANG Xiao-wei, ZHAO Zhong-wei, LIU Xu-heng

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: By comparing the fixed-bed adsorption process and countercurrent extraction process, it is found that the
adsorption process on a fixed-bed is equivalent to an infinite series of solvent extraction processes in series. Based on the
model structure of the countercurrent extraction and the isothermal adsorption equation of the resin, the description
formula of the penetration curve under different adsorption types was obtained. Taking the adsorption of Cu (II) ion on
D850 resin as an example, the established model was validated and the influence of various initial parameters on the
accuracy of the model is analyzed. The results show that the correlation coefficient can reach more than 0.99 under
different flow rates and different initial concentrations, and the correlation coefficient can reach 0.99 when the
height-diameter ratio is greater than 1.59.

Key words: countercurrent extraction; breakthrough curve; fixed-bed; Cu( Il )ion; resin
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