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Abstract: We studied the removal of barium ions that may be contained in industrial wastewater using the existing
capacitive deionization (CDI). The 30 mg/L BaCl, (barium chloride dihydrate) solution was used as the feed solution, and
the flow rate was set to 10 mL/min. The adsorption conditions were varied from 1.2 V to 3, 5 and 7 min, and the desorption
conditions were -1, -1.5, -2 V and 1, 2 and 3 min, respectively, to select the most efficient conditions. As a result, barium
ion removal efficiency of 64.4% was obtained under the adsorption conditions of adsorption of 1.2 V/7 min and the
desorption -1 V/1 min. For the desorption voltages and time, under the same experimental conditions, the removal efficiency
of CDI for 30 mg/L NaCl aqueous solution with the same concentration as barium showed 69.9% removal efficiency under
the adsorption conditions of and the desorption conditions of 1.2 V/7 min desorption -1 V/1 min, respectively.
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Fig. 1. Schematic diagrams (a) the experimental apparatus,
(b) CDI cell configuration.
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Fig. 2. Barium removal efficiency according to the desorp-

tion time, at the adsorption 1.2 V/3 min and desorption -1
V; (a) 1 min, (b) 2 min, (¢) 3 min.
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Fig. 3. Barium removal efficiency according to the desorp-
tion time, at the adsorption 1.2 V/3 min and desorption
-1.5 V; (a) 1 min, (b) 2 min, (c) 3 min.
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Fig. 4. Barium removal efficiency according to the desorp-
tion time, at the adsorption 1.2 V/3 min and desorption -2 V.
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Fig. 5. Barium removal efficiency according to the adsorp-
tion time, at the adsorption 1.2 V and desorption -1 V/1
min; (a) 5 min, (b) 7 min.
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Table 1. Salt Removal Efficiency for NaCl 30 mg/L in ac-
cordance with Varying Desorption Condition at the Adsorp-
tion Conditions of 1.2 V/3 min

Desorption Desorption voltage

time (min) -1V -5V 2V
1 57.0% 45.0% 48.8%
2 55.5% 43.5% 44.1%
3 45.7% 42.3% 43.3%

Table 2. Salt Removal Efficiency for in accordance with
the Adsorption Time, at the Desorption Conditions of -1
V/1 min

Desorption time (min) Salt removal efficiency (%)

5 69.3
7 69.9
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