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Effect of Applied Voltages on Desalination Performance of Membrane

Capacitive Deionization
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Urban Planning & Design, Beijing 100044 , China)

Abstract; Desalination performance and stability of the membrane capacitive deionization at differ-
ent voltages were investigated. The results showed that the desalination rate of MCDI at applied voltage of
4.8 V was 7.4 times of that at 1.2 V during the adsorption phase. The dynamic charge efficiency of MC-
DI kept high( more than 93% ) at first,and then decreased regardless of the voltage applied. In the de-
sorption phase, MCDI’ s desorption rate increased with the reverse voltage. The dynamic charge efficien-
cy of MCDI remained high when the reverse voltage was no more than 3.6 V, and started to decrease af-
ter 180 s at 4.8 V reverse voltage. Three applied voltage modes (1.2 V/20 min, 4.8 V/90 s, and 4.8
V/20 min) were tested for 50 cycles, and a high desalination rate and stability of MCDI were achieved
when adsorption time was 90 s at 4.8 V.
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Fig. 1 Schematic diagram of experimental process
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Fig.2  Effect of applied voltage on performance of MCDI
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Fig.4 Mechanism of adsorption
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Fig.6 Change of dynamic charge efficiency of MCDI in
desorption stage
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3 4w

@ WP B, BEAE T A T o DGR R
M 4.8 VI IR 1.2 VY 7.4 15, 3)
S HARCR PR AN A I BE L S T R I N e 2
R RCRTT 0 1 I, MCDT B A3 o A A3 82 o )
TR T W R, HEERE T 1.2 VLA
TBCRATIRE PRI AN A2 T2 B2 WU 2 BT I R i 5
VRS SV 5 A 2

@ AR B, A ST H P T v A R 3
e MR 3.6 VB, AR RS
(93% VL 1), B i) B 4.8V IE, KO e R
TR IR TR

@ 7E3 Moind AT s 4T 50 JEE 4.8 V/
90 s HYh A SE B T MCDI f P A3 AR, A
1717 AT AR FH A P 1] g L s 3 Pl S B MCDIT PR AR E
Jiidh o

4.8 V/20 min 4.8 V/90 s 1.2 V/20 min

SE

[ 1] Anderson M A,Cudero A L,Palma J. Capacitive deion-
ization as an electrochemical means of saving energy and
delivering clean water. Comparison to present desalina-
tion practices: Will it compete? [ J]. Electrochimica
Acta,2010,55(12) :3845 - 3856.

[ 2] Elimelech M,Phillip W A. The future of seawater desal-

ination: energy, technology, and the environment [ J].

<41 -

(3]

(4]

[5]

(6]

(7]

[8]

(9]

[10]

Science,2011,333(6043) .712 -717.

Greenlee L F,Lawler D F,Freeman B D,et al. Reverse
osmosis desalination; Water sources, technology, and to-
day’s challenges[ J]. Water Res,2009,43(9) :2317 -
2348.

Bouhadana Y, Avraham E, Soffer A, et al. Several basic
and practical aspects related to electrochemical deioniza-
tion of water[ J]. AIChE Journal,2010,56 (3) :779 -
789.

Oren Y. Capacitive deionization (CDI) for desalination
and water treatment—past, present and future (a re-
view) [ J]. Desalination,2008,228(1/3) :10 - 29.
Andelman M D, Walker G S. Method of Providing a
Charge Barrier Flow-through Capacitor System[ P]. U.
S. :14/289206,2014 - 11 -27.

Li H B, Zou L D. lon-exchange membrane capacitive
deionization; A new strategy for brackish water desalina-
tion[ J]. Desalination,2011,275(1/3) :62 - 66.

He D,Wong C E,Tang W W et al. Faradaic reactions
in water desalination by batch-mode capacitive deioniza-
tion[ J]. Environ Sci Technol Lett,2016,3:222 —226.
Gao X,Omosebi A, Landon J, et al. Surface charge en-
hanced carbon electrodes for stable and efficient capaci-
tive deionization using inverted adsorption-desorption be-
havior[ J]. Energy Environ Sci,2015,8(3) :897 —909.
Cohen I, Avraham E,Bouhadana Y ,et al. Long term sta-
bility of capacitive de-ionization processes for water de-

salination: The challenge of positive electrodes corrosion

[J]. Electrochimica Acta,2013,106:91 —100.

TR PH A,

% b
i, ORI, FEHSE I A L
BFEAR,

E - mail : xueliangsun@ 126. com

IS B H#E:2017 —09 — 12

EEE T AFAR(1992- ),



