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Abstract: In this study, the 10 stages stacked module was designed by increasing the number of unit cells in the mem-
brane capacitive deionization(MCDI) process. The aminated polysulfone and sulfonated poly(ether ether ketone) were synthe-
sized and coated on porous carbon electrode by casting method. The salt removal efficiency was measured for the 10 stage
stacked module under the operation conditions of adsorption voltage and time, desorption voltage and time, flow rate and
concentration of feed water, and di-valent solutions including CaSO4, MgCl, and tap water. Typically, when 100 mg/L of
NaCl as the feed was used, the salt removal efficiency was 98.3% at a flow rate of 100 mL/min, the adsorption condition
of 1.2 V/3 min and desorption condition of -0.5 V/5 min.

Keywords: Salt removal efficiency, Aminated polysulfone, Sulfonated poly(ether ether ketone), membrane capacitive
deionization (MCDI), Multi-stage stacked
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. MCDI cell configuration.
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Fig. 3. Effluent concentration in accordance with adsorp-
tion time for 5 stage module.
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Fig. 4. Effluent concentration in accordance with flow rate
of influent for 5 stage module.
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Fig. 5. Effluent concentration in accordance with influent
concentration for 5 stage modulel.
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Table 1. Salt Removal Efficiency in Accordance with
Adsorption Voltage

Adsorption Voltage (V) Salt removal efficiency (%)

1V 79%
12V 85%
15V 94%

Table 2. Salt Removal Efficiency in Accordance with
Adsorption Time

Adsorption time (min) Salt removal efficiency (%)

3 min 85%
5 min 75%
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Fig. 6. Effluent concentration in accordance with adsorp-
tion voltage for 10 stage module.
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Fig. 7. Effluent concentration in accordance with adsorp-
tion time for 10 stage module.
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Fig. 8. Effluent concentration in accordance with de-
sorption voltage for 10 stage module.
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Fig. 9. Effluent concentration in accordance with de-
sorption time for 10 stage module.
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Table 3. Salt Removal Efficiency in Accordance with
Desorption Voltage

Desorption Voltage (V) Salt removal efficiency (%)

-0.1 vV 85%
05V 95.5%
1V 98%

Table 4. Salt Removal Efficiency in Accordance with
Desorption Time

Desorption time (min) Salt removal efficiency (%)
3 min 95.5%

5 min 98.3%

Table 5. Salt Removal Efficiency in Accordance with Flow
Rate

Flow rate (mL/min) Salt removal efficiency (%)

100 mL/min 98.3%
150 mL/min 86%
200 mL/min 74%
250 mL/min 54.2%
300 mL/min 49%
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Fig. 10. Effluent concentration in accordance with flow
rate of influent for 10 stage module.
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Table 6. Salt Removal Efficiency in Accordance with Feed
Concentration

Feed concentration (mg/L)  Salt removal efficiency (%)

100 mg/L 98.3%
200 mg/L 69.5%
300 mg/L 58%
500 mg/L 28%

100mL/min, Adsorption 1.2V/3min, Desorption -0.5V/5min

100 mg/L — 200 mg/L
— 300 mg/L— 500 mg/L

700
600 ]
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/
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O_LJ j L]
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AV
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Fig. 11. Effluent concentration in accordance with influent
concentration for 10 stage module.
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Table 7. Salt Removal Efficiency in Accordance with
Various Salt Types

Feed type Salt removal efficiency (%)
NaCl 98.3%
CaSO, 90%
MgCl, 92%

Tap water 90.8%

100mL/min, Adsorption 1.2V/3min, Desorption -0.5V/5min
240 4

Nacl
——Mgcl,

caso,

Tap water
200 -

160-: E § E

120 ~N YO | [~
]
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Uuuuu e W U

T T T
o 1000 2000 3000 4000

Effluent concentration (mg/L)

Operating time (sec)

Fig. 12. Effluent concentration in accordance with various
salts and Tap water for 10 stage module.
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