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Abstract — Fabric current collector can be a promising electrode material for Capacitive Deionization (CDI) system
that can achieve energy-efficient desalination of water. The one of the most attractive feature of the fabric current
collector is its high tensile strength, which can be an alternative to the low mechanical strength of the graphite foil
electrode. Another advantage is that the textile properties can easily make shapes by simple cutting, and the porosity and
inter-fiber space which can assist facile flow of the aqueous medium. The fibers used in this study were made of woven
structures using a spinning yarn using conductive LM fiber and carbon fiber, with tensile strength of 319 MPa, about 60
times stronger than graphite foil. The results were analyzed by measuring the salt removal efficiency by changing the
viscosity of electrode slurry, adsorption voltage, flow rate of the aqueous medium, and concentration of the aqueous
medium. Under the conditions of NaCl 200 mg/L, 20ml/min and adsorption voltage 1.5 V, salt removal efficiency of
43.9% in unit cells and 59.8% in modules stacked with 100 cells were shown, respectively. In unit cells, salt removal
efficiency increases as the adsorption voltage increase to 1.3, 1.4 and 1.5 V. However, increasing to 1.6 and 1.7 V reduced
salt removal efficiency. However, the 100-cell-stacked module showed a moderate increase in salt removal efficiency
even at voltages above 1.5 V. The salt removal rate decreased when the flow rate of the feed was increased, and the salt
removal rate decreased when the concentration of the feed was increased. This work shows that fabric current collector
can be an alternative of a graphite foil.
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Fig. 1. Configuration schematic of the CDI unit cell.

DThe fabric for the electrodes was supplied by Sima Co. Yeong Cheon Factory.

DTested and reported (03AA1600008926) by Korea Apparel Testing and Research
Institute.

$Nuclear Grade = 5.2 MPa, High Purity Grade = 4.5 MPa, Industrial Grade = 4.5 MPa
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Fig. 3. Scanning electron micrographs of fiber. Acceleration voltage was 20 kV and the magnification scale was 100 times.
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Fig. 4. Comparison of salt removal efficiency according to the adsorption voltage of CDI single cell with fabric electrode (flow rate: 20 ml/

min).

“The viscosity of the slurry for commercial electrodes is about 800 cP.

Korean Chem. Eng. Res., Vol. 58, No. 3, August, 2020



470 el - e

—10mLPM —— 20mLPM ——30mLPM ——40mLPM

350

300 AW A\ A\

/\

N

I\
ASE/AS

\
\

AN
NN

TDS(ppm)

)

-

)

200 I
150

100
AN—
\_J \_J N,
50
0 1 20 30 40 50
Time(min)
70
. 60.7
£ 60
c 50
.g 42.2 -
£ 40 -
Ll
T 30
o 221
§ 20
o
-
= 10
L7y
o
10 20 30 40
Flow Rate (ml/min)
Fig. 5. Comparison of salt removal efficiency in accordance with feed flow rate.
Agke /IR 218 FA] Q1Eo] F7kste] S Azt w422
o et Qlejo] Agatel ArjHo R B e o]22 BolgA F < ,0 36.3
AN 5 Qe Aoz AT 5 A7 FLAL 16, 4 '
1.7 V2 Z7}3te]| ue} o] Holl= 29.3, 24.2% % 74313t o] = 83
. 0
15V o)ge] Atellr &2f A7]2sluk-go] dojut F2S= £ 25 22.3 211
15V Bt 57 she 22 e3]8 o Al g80] WojA= 2= T 20
18k 5= QUi £ 15
U
= 10
3-3. Sadel /I ME o M &it Hlw & 5
FENe] ol mhE 9 AA FohE Sokiy] 9l5t] FAEAS 0
L5V, 502 8, AL 01V, S0 ek, Bl 200
NaCl 100 mg/L-»] oS ALEEFIL, S-S 10,20, 30, 40 mlnin©. Feed Concentration (mg/L)
= WskE FuA CprEd E@*— S79SSAtE Fig. 5elA) Hef Fig. 6. Comparison of salt removal efficiency in accordance with

ule} o], FFM] FS 10, 20, 30, 40 m/min®.E ﬂ7}/\]za~

Korean Chem. Eng. Res., Vol. 58, No. 3, August, 2020

feed concentration.



AT F0 DAl AG 4

(a)

(b)

Fig. 7. Module manufactured using one hundred fabric electrode cells (a) Module stacked with fabric electrode/membrane/spacer/membrane/
fabric electrode in order (b) Assembled rectangle module with 100 stacked cells.
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