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2 o B ATNE gEA wa WFe] I3 T mRld] zzt ool LmSuEA(Nafion)9} ol m I EA}
(aminated polyphenylene oxide, APPO)S = OM "o @ Jsé =74 ?“éz(membrane capacitive deionization, MCDI) 339l
A3tk w3 9 FAH s A Z%:LUL}OE T3¢ F34) Y Y(capacitive deionization, CDI) 342} Hlnl #7}3]
B3 g AA &gl A= UrE}Ur~ MCDI 349 HH fixd Z21& A stk | AlA Z&2 MCDI 378°]
CDI &A) vls =A Jebgon Nafion?t APPOS Z-83F MCDI %@ oA &2 o] 12 V, 3 mino| BF 7o)
-1.0 V, | min & We] & AA B0l 82.1%E HUgS BYS AT

Abstract: A membrane capacitive deionization (MCDI) cell is constructed by applying thin layer of a cation exchange
membrane (Nafion) on cathode and an anion exchange membrane (aminated polyphenylene oxide, APPO) on anode.
Compared to CDI cell without CEM and AEM coating, MCDI exhibits enhanced salt removal efficiency. When Nafion and
APPO are used as CEM and AEM, optimized salt removal performance as high as 82.1% is observed when 1.2 V is
applied for 3 min during absorption process and -1.0 V is applied for 1 min during desorption.
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Fig. 1. Schematic diagram of MCDI cell configuration.
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. SEM images of surface (left) and cross-section (right) of (a) carbon electrode, (b) Nafion coated electrode, (c) APPO
coated electrode.
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Fig. 4. Effect of adsorption voltages on effluent concentration at the adsorption 0.5, 1.0, 1.4 V/3 min and desorption -1.0 V/1
min; (a) CDI, (b) MCDI with cation exchange membrane.
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Table 1. Effect of Adsorption Voltages on Salt Removal
Efficiency at the Adsorption 3 min and Desorption -1.0 V/
1 min for CDI and MCDI with Cation Exchange Mem-
brane

Adsorption Salt removal efficiency (%)
voltage (V) CDI MCDI
0.5 19.2 21.7
1.0 432 46.3
1.4 46.8 51.8
=79 5 Yok @ A E&S FNTIA Eok
E3 CDI 8oA e A= EHdl| o]24 =d& 23}
TR H A A7 TeliAE A5l F2HE o] 2]
g@2tE of | W) o]2o]

3} Agte] 271848 A0l O B
227 @ A7 T&o| BA Yehg olv MCDI 84
oMol & AA Fgol CDI B W) BA ekt

L g
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SHT foll Fol2uFNEAE IFHI e Yol
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A AAA 7MY =2 51.8%] & HoF3ld 1.4
V, 3 minZ 1839t A4S T3 A e F
T I EZE Fig. 590 JeERAITH Aol 4 AA
EE&S Table 20 YeRNSATE A
AEo] AU g=A gs
o] of7|Eal FAL ZF A&o| As}
Aol S7VErE A=l £33} F2

o
e flo

A iy

SRS
of r
o

4
fo &
lo
o
fo
2,
it

oM,
o
2

¢

mugel A 30 B A5 3, 2020

—-1.0V —-2.0V —-3.0V

Effluent concentratin (mg/L)

100 M

50

o 1000 2000 3000
Operating time (sec)
Fig. 5. Effect of desorption voltages on effluent concen-
tration at the desorption 1 min and adsorption 1.4 V/3
min for MCDI with cation exchange membrane; -1.0, -2.0,
-3.0 V.

Table 2. Effect of Desorption Voltages on Salt Removal
Efficiency at the Desorption 1 min and Adsorption 1.4 V/3
min for MCDI with Cation Exchange Membrane

Desorption voltage (V) Salt removal efficiency (%)

-1.0 51.8

-2.0 52.6

-3.0 54.0
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Table 3. Effect of Adsorption Voltages and Adsorption Time
on Salt Removal Efficiency at the Desorption -1.0 V/1 min
for MCDI with Cation and Anion Exchange Membrane

Adsorption Adsorption Salt removal
voltage (V) time (min) efficiency (%)
0.5 3 44.4

1 50.5
1.0 3 57.1
5 75.5
1.2 3 82.1
400 —O05V —10V —1.2V

350
300

250

A

[ 1000 2000 3000
Operating time (sec)

Effluent concentration (mg/L)

Fig. 6. Effect of adsorption voltages on effluent concen-
tration at the adsorption 3 min and desorption -1.0 V/I
min for MCDI with cation and anion exchange membrane;
0.5, 1.0, 1.2 V.
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Table 4. Effect of Desorption Voltages on Salt Removal
Efficiency at the Desorption 1 min and Adsorption 1.0 V/3
min for MCDI MCDI with Cation and Anion Exchange
Membrane

Desorption voltage (V) Salt removal efficiency (%)

-1.0 57.1
2.0 63.5
3.0 70.1

so0 —=-1.0V —-2.0V —-3.0V

400
350
300
250

200

150
100
50

0 1000 2000 3000
Operating time (sec)

Effluent concentration (mg/L)

Fig. 8. Effect of desorption voltages on effluent concen-
tration at the desorption 1 min and adsorption 1.0 V/3
min for MCDI with cation and anion exchange membrane;
-1.0, -2.0, -3.0 V.
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