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Application of Mesoporous Carbon Electrodes to Salt Removal
by Electro-adsorption
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(College of Marine and Environmental Sciences , Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: In this research, activated carbon electrodes were prepared with mesoporous carbon, and adhesive and conductive
materials were applied to remove salt. The effect of the adsorption time, voltage, flow rate and the solution initial concentra-
tion on the removal of salt by electro-adsorption was studied. Plant discharged water was treated in order to change it into
boiler recycling water through electro-adsorption under optimum conditions. The results demonstrated that the salt removal
rate increased with the increase of adsorption time. The adsorption efficiency was enhanced with the increase of voltage, but
side reaction like electrolysis occurred under excessive voltage. Desalination efficiency increased with the reduce of elec-
trode spacing. The higher the initial concentration of NaCl solution, the greater the adsorption capacity, but the desalination
efficiency was reduced, so each device should correspond to one optimal range. In this study, the optimal parameters of the
experimental device were determined:the adsorption time should be 40 min,the voltage 1.2 V,and the electrode gap
1 mm. Under the optimum conditions, the treated plant discharged water can meet the using standards for boiler recycling
water.
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Fig.1 Schema of electro-adsorption system

e IR AT R RO IR ] Y esig o RV B S
B RS R R 1 mm, 6 BRSE B 2 B N L RST R
S5cm x Sem x I mm [ HL B — XF. SC 5K & R
100 mL, i H K TEAH R 5 f b, ASWETE EE | 16 24 52
55 32 T 00 F AR P T R B . % 2R SR
I HLARBIER R 40 XA , B K AR RS R

REBEBREER B35 ol

10 cm x 20 cm x 1 mm. KA H T G LG B8R
HEBOK , BB B, 435I KRN KR,
1.3 FRURPHBR LAY 2 Bl =R

DABCHIY NaCl Wi A H#ER L, 6 F W B e
[E) . PRI (B P it e L PR DD B | Vo v B L
TRCTAL R X FEL I BB R A5 R A2 I, 7 22 L MR R ok Ay
BAETESEL 18 25 CRIZMT, e AN vk
JE NaCl B AHL TR, 2310 NaCl R ERIE S
HL RS R, i 2 s, kA1 3
HFER y=14597x +31.073, X BB R* K
0.999 5, HHI7E 0 ~2 000 mg/L JLFEN, NaCl % i
R SR SR B RIFLME LR, R P LR
SR A AL B BRER AR

3500

3000
2500
2000
1500

5%/ (uS-cm™)

1000 |

500

0

0 500 1000 1500 2000 2500
%/ (mg- L)

B2 NaClZBRERESRESEHNXE
Fig. 2 Relationship between solution concentration and
conductivity in NaCl solution
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Fig. 3 Effect of electric adsorption time on the electro-

sorptive desalination
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Fig. 7 Effect of the flow rates on adsorption capacity
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