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Abstract : The continuous experiments were carried out using fixed-bed column packed with strong-acid cation exchange resin
for the removal of lithium ions from aqueous solution. The parameters such as bed height, flow rate and inlet concentration were
investigated. Breakthrough time (tos), saturation time (to9s), and total amount of lithium ion removed (M) Were obtained from
the breakthrough curves. The results showed that to0s and to.os decreased with decreasing bed height, and decreased with increasing
inlet concentration and flow rate. myal increased with increasing inlet concentration and bed height, but decreased with increasing
flow rate. Thomas model and Yoon-Nelson model equations were applied to the experimental data, the results showed that the
breakthrough data gave a good fit to Thomas model equation.
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Table 1. Properties of cation exchange resin used in this study

Property Value
Exchange capacity (meq/mL) 22
Diameter (mm) above 0.4
Moisture content (%) 37-43
pH range 0-14
ITonic form K'
Apparent density (g/L) 805
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Figure 1. Schematic diagram of the fixed-bed column.
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Figure 2. Comparison of breakthrough curves for different flow
rates.

Table 2. Characteristic parameters obtained from breakthrough
curves for different flow rates (inlet lithium ion concen-

Figure 3. Comparison of breakthrough curves for different inlet
concentrations.

Table 3. Characteristic parameters obtained from breakthrough
curves for different inlet concentrations (flow rate : 5 mL/

tration : 10 mg/L, bed height : 8.8 cm)

min, bed height : 8.8 cm)

Flow rate Breakt.hrou- _Satu.ra- Solution vol- | Total amount Inlet . Breakt.hrou- .Satu.ra- Solution vol- | Total amount
ghtime |tion time | ume treated | removed concentration| ghtime |tion time | ume treated | removed
Q (mL/min)| toos (min) |[toos (min)| Ve (mL) Miotat (ME) Co (mg/L) | toos (min) |toos (min)| Vg (mL) Meotal (ME)
2.5 2,010 8,800 22,200 135.76 5 1,333 8,486 42,430 93.69
5 780 4,900 24,500 125.68 10 780 4,900 24,500 125.68
10 326 2,665 26,650 122.72 20 303 2,668 13,340 138.96
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Figure 4. Comparison of breakthrough curves for different bed heights.
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Table 4. Characteristic parameters obtained from breakthrough
curves for different bed heights (inlet lithium ion concen-
tration : 10 mg/L, flow rate : 5 mL/min)

. .. |Breakthrou-| Saturation | Solution vol- | Total amount
Bed height . .
gh time time ume treated | removed
Z (cm) | toos (min) | toos (min) | Ver(mL) Miotal (ME)
44 214 2,386 11,930 54.48
6.6 443 3,555 17,775 88.14
8.8 780 4,900 24,500 125.68
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Table 5. Parameters calculated from Thomas model and Yoon-Nelson model for different bed heights, flow rates and concentrations

Inlet Bed Thomas model Yoon-Nelson model
QF(I;VI\:/?;Z) concentration | height (g:g;;) (;:;I‘;) Qe ke ky -
Co (mg/L) Z (cm) (mg/g) (mL/mg - min) & (L/min) (min) &
2.5 10 8.8 16.97 4521 17.54 0.08 0.41 0.0008 5227 0.45
5.0 10 8.8 15.71 2414 16.17 0.16 0.35 0.0015 2590 0.34
10.0 10 8.8 15.34 1041 15.96 0.17 0.41 0.0013 1649 0.44
5.0 5 8.8 11.71 3554 13.05 0.22 0.47 0.0009 4597 0.77
5.0 10 8.8 15.71 2414 16.17 0.16 0.35 0.0015 2590 0.34
5.0 20 8.8 17.37 1162 18.37 0.12 0.35 0.0026 1319 0.37
5.0 10 44 13.62 851 12.25 0.20 0.22 0.0019 1103 0.24
5.0 10 6.6 14.69 1700 15.53 0.18 0.29 0.0018 1957 0.35
5.0 10 8.8 15.71 2414 16.17 0.16 0.35 0.0015 2590 0.34
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