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A7)0z oj2s BAA)A AAXNTFIE capacitive deionization(CDI) 3788 HZO0Z ghioojZ2Ale]] He)7llo)
H7HE v ebolol2Al BIRAES AMESle] 1,000 ppm NaCl 80l 10819} 1008] F2t MolE-S HSIAIA
299 A 540 i F-=) v Al ARl W AFEst Nolgel digk Hek wsh 28 Cbl B8-S &
AR Paste rollingH 22 AlZE ghhoolzd BA=e DI ¥l gk 75 EZ geo] glo| 5
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3] MolZ7tA] BE S AshEe B 25 we9t 50 wt.%e] AEl7lde] ArlE B B3 ¢ BT A A
o) i) 22t 6%, 14% 71t H, = et W #2447t 9%, 21% STkl BdE=] Ak 54
o} m$- <=3t 1008] MolE71A)e] CDI H&-2 MolZo] JFEWA 70% oPFez HYshAl FAISIHAAL, 100
3] MolZorie B BT 723%, C BEEAT0] 74.0%2 A AZ(63.1%)E) 10%01d 243 CDI £&&
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Abstract : Porous carbon aerogel-silica gel composite materials were used as the electrodes of capacitive deionization
(CDI) process, which were prepared by a paste rolling method. The electrochemical parameters such as current val-
ues, coulombs as a function of cycle, and CDI efficiencies were investigated for 10th and 100th cycles in 1,000
ppm NaCl solution. Carbon aerogel-silica gel composite electrodes showed good wet-ability and higher mechanical
strengths even under the NaCl solutions as well. In our experimented runs, all of the composite electrodes also are
showed good cycle-ability without destroy of active material during cycles and decreased manufacturing times by
50%. Conclusively, the adding of silica gel powder to carbon aerogel leads to the effective performance of CDI pro-
cess due to effective utilization of active materials by increasing the wet-ability and mechanical hardness.
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Fig. 1. Schematic diagrams of synthesis for carbon aerogel.

1S ghrdolzAd) Tl HlgE Arleld Bk =] A
ZFRE 8] 3k, NaCl =8te) Jadnt A=) 717
Z A= 9 CDI 882 72 EFHOE paste rollingHS
olg3) MFA CDIE T34 gioojzA- Azl Bia=
< AzstHt.»

CDIE- #=e] 824%= Fig. 19] AXoIX AZE 950 mYg
o] HIEHATH 371 co/g®] 71ERH 2|3 15.19 nme] 715A
5 7R gadol2Ag AMgEen, e 728 7R
XA R A7 (CAS 7631-86-9, 0.040~0.063 mm, 230-400
mesh, Lancaster Co., )& AMESIS] F3S 208 114314
Table 12 & A7loM AMSE CDIE ghidolz2d Azl B
a=te] 248 e Holth

Azxd LS T Fo] BT Alelol @ke sk, F
A3t IAE FAAZI7] I3 Belehe g R (fabric bonded-
60 umyE ARSI BT Alole) AglE 240 umE YA}
A FABIA. ol2d ARG AMESlo] SR} ojgie
TAZE & 2] CDIE v A4S ARt

CDI 5434F-& Maccor(series 4000) FA& SHAY|E o]
gatuen, Z o9l Addl ok cbr 48L& AAskAT
1,000 ppm NaCl s~8Hojjr] &o]2S 3t -2 0.9 Vel
58 T 1082, S 93 e 0.001 Vol 5B =
10233 AAEI e, FAl(restpIZbe 1802 3I%iT) Fig.
20]) CDI §AolA 247 W] tidh 7igd-e Azl gk A
oF Wslel AF Wale 1] Jehich

Table 1. The compositions of porous carbon aerogel-silica gel
composite electrodes for CDI process.

Compositions of porous carbon aerogel-silica gel

Type composite electrodes
A 100 wt.% carbon acrogel + 0 wt.% silica gel
B 75 wt.% carbon aerogel + 25 wt.% silica gel
C 50 wt.% carbon aerogel + 50 wt.% silica gel
D 25 wt.% carbon aerogel + 75 wt.% silica gel
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Fig. 2. Voltage and current profiles of charge-discharge for CDI
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Fig. 3. SEM images of C type composite electrode (a) before CDI
rxn, (b) after CDI rxn.

3. 24 A nE
3.1. Ci3N Eofoi2™ ARpPd SgiE3el HYskiy SM
Fig. 3& FARIAENHoz B83 ¢ B3d=e] =

£ Yvehd ARdolth Fig. 3(ae CDI ¥h&-3e) ¢ Behn=o)

A TEE B o= ghdoizAdn Mzl agja 2

Ao 12 F2E A = JT} Fig. 3(b)= CDI ¥+

o} vAlFEE UERH Z12E Na' o}&3 CI o9 £33

2o g Q) 120 nme] YRS M= SREY YA= )7t

AR AL 81T 5= YT ole WS T ARE9] FEA

oz sl eiolojzAln A7l YalEo) SHEE A

o2 Almdnt
Fig. 4= Ag|7Hle] /tEA] &L #5337 Ag)7ldol

50 wt.% H7HE gAoolzAl BIPHIS o] 83l Ak )

2 ARHSE 108] AolF w3l wel veld el 1

ol & F= R0 BE AIoM FH F 2B E wE

&5 Na' o3 CI o]2o] F2s]o] HFghe] Tasle A

< FRlENa, o}F thr e 52 FAE 4% F3A

0 2 4 6 8 10 12 14 16 18 20
Time (min)

—a~ 1% cycle
o

S !
8

2 4 6 8 10 12 14 16 18 20
Time (min)
(b)

Fig. 4. 10th cyclic charge-discharge current profiles of carbon
aerogel composite electrodes with (a) A compositions (b) D
compositions as a function of time.

Table 2. Comparisons of coulombs with different kinds carbon aerogel-silica gel composite electrodes by 10th cycles.

Type A Type B Type C Type D
Average charged-coulombs [A - min.] 0.354 0.374 0.364 0.322
Average discharged-coulombs [A * min.] 0.136 0.140 0.146 0.102
Average discharged specific-coulombs [(A - min.)/g] 0.680 0.824 0.973 0.785
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Fig. 5. The coulombic comparisons of carbon aerogel-silica gel
composite electrodes as a function of cycles (a) charge, (b) discharge.
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Fig. 6. 100th cyclic charge-discharge current profiles of carbon
aerogel composite electrodes with (a) A, (b) B, (c) C compositions as
a function of time.
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