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PTFE Jfi i H A3l R 9:0:1, 6:3:1. 0:9:1 B R, 5l ai 44 4 9-0-1, 6-3-1, 0-9-1,
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i MAC90589) 4H i, . MCDI %% & Hi 2 /> B 4%
15X 3 PH 5 3¢ e S R 0 kA AL, 2 2
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Fig. 1 Schematic diagram of MCDI desalination system
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n (D
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2

1 000vMy,cr | Acdt
g = N c1f (3)
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B 6% 107vacdt
St
K o BFIPEREEE, umol-(cm*min) ' s MR A BIHEFL, om®; ¢ A LR A9 B E], so
3 106vacdt
V [ Idt
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1.4 IR RZEFB A FERETTMIN
KGR % (CV) AT AL 2= BT (BIS) X HL Bl A A7 Ak 24 3R A o Do 2 7 = W
TR ZR Beh AR TAER AR, R HORMARAE 2 LU, B A AE S X R AR ) (%) %85 PAT AR i it
(R A 1 mol' L™ 1Y NaCl ¥ W) 47 o CV Ry H L R —1.2~1.2 V, 93 50 mV-s™'. EIS (Y4
A A 0.1~10° Hz, CV Zm W SR (6) #1753
_ 1000 [ 1av
2ma(V,-V,)
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Ry Y B — DS HAROR B B W B AR, R R A A Bl g 2 RS [ 2H G A AT R AL
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n
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5 B AT O Langmuir 5585 K A2 55 W B 500 AH XT 102 B 45 1247 5 A9 Freundlich % %;  1/n(7E 0~1) F5 H
Freundlich ZR %5, 7 W BT 5 % e i 44
In(g. — g,) = Ing. — Kt ©)
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A 8-1-1 L % Ay A 6 1 B (0.443 pumol-(cm? min) ") £ 20%., RN, 24 CB 1E Jy B e 4% #1 k)
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Fig.3 Desalination performance of electrodes with different mass ratios
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Fig. 4 Desalination performance of 8-1-1 electrode sheet at different voltages
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Fig. 5 Desalination performance of 8-1-1 electrode sheet at different flow rates
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Fig. 6 Desalination performance of 8-1-1 electrode sheet at different concentrations
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Fig. 7 Electrochemical characterization curves of three electrodes
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Fig. 8 Adsorption thermodynamics and its fitting diagram

S5 R B 7 AR A T B R e T A AR 3 A e =
53 A7 TR W B ) Bl 2z (R B AE EAE R, H e
AU RS iR m 2 )28 5", M
K8 fde 1 IG5 B AT e REL R LU Y
Freundlich W [ 45 i 75 F2 AT LA B 4 A 4 3 H
BRI R Ao AR 3 0 0 Y 8 - P A 2 T O RS A7
M Z R

MCDI # H W B 3 7 2 i o P 7 — 2 Al
HE 90 8h Jy BRI HEAT LG, UG S Rk 2
PR o HE—208) 7 27 B AL WG i o 48 3 22 A7 ) 1
W LR AEE ), AT A — A Py B B e R
TG0 T S AR % 7 kA W R ) o
X A2 W B K 380 1 B 55 W B JB 2 T Y F
TG THBEY, BER2T RETUE
RIS AT A UE B SR
3 g

1) Al A E AR T W ol 0.4 g L7 B
Pl s . BRI M bRy 82121,
BITHER 1.2V, #KREHE A 4 mL'min', It
iF MCDI B M ERE, iR A 34.45%,
FEL 17 20 R N 95.27%, WL E 2% B4 10.13 mg-g ™',
Jii & 3% 3 A 0.44 pmol-(cm* min) ', HLAV B &
EhE A 8.23 umol-J ',

2)fE CV Ky 50 mV-s' i}, 8-1-1 L%

F1 8-1-1 BIRARME S FRFERMSH
Table 1' Isothermal adsorption parameters of 8-1-1 electrodes

to salt ions

Langmuirf %4 Freundlichf& )

q,/(mg-g ") Ky R? n Kp R?

17.14 0372 0.895 2.729 17.760 0.904

®2 TEZGNE—RNEZLHHFRELE HIE
Table 2 First order and second order dynamic model fitting
data under different conditions

— ) AR BT
5
K, R’ K, R
1 0.005 18 0.933 0.018 36 0.996
2 0.004 21 0.961 0.01510 0.994
3 0.004 09 0.961 0.01172 0.997
4 0.006 97 0.998 0.01261 0.990
5 0.003 59 0.970 0.003 20 0.999
6 0.003 86 0.958 0.01378 0.997
7 0.004 48 0.892 0.001 60 0.969
8 0.003 79 0.951 0.004 60 0.985
9 0.003 96 0.968 0.012 00 0.998
10 0.001 41 0.980 0.001 00 0.994
11 0.001 83 0.968 0.001 61 0.996
12 0.002 19 0.961 0.001 00 0.980
13 0.005 18 0.933 0.018 36 0.996
14 0.004 21 0.962 0.015 10 0.994
e 1~403508-1-1, 9-0-1, 6-3-1, 0-9-1; 5~74}3IH0.6.
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Optimization of membrane capacitive deionization performance of activated
carbon and carbon black mixed electrode
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1. School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018,
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Abstract The mass ratio of each component in the mixed electrode is an important factor for the desalination
performance of membrane capacitor deionization (MCDI). In this study, the effects of the mass ratio of active
ingredient (activated carbon), conductive agent (carbon black) and binder (polytetrafluoroethylene) on the
desalination performance of MCDI were investigated, and the operation parameters were optimized. The
experimental results showed that the MCDI system had a good desalination performance when the influent
sodium chloride concentration was 0.4 g-L™', the mass ratio of activated carbon, carbon black and
polytetrafluoron was 8:1:1, the operating voltage was 1.2 V and the influent flow rate was 4 mL-min'. The
adsorption capacity and desalination rate ‘were 10.13 mg-g"' and 0.44 pmol-cm*-min”', respectively, charge
efficiency and unit energy desalination capacity could reach 95.27% and 8.23 umol-J™', respectively. Moreover,
the increase of the influent sodium chloride concentration could further improve the adsorption capacity and
desalination rate of MCDI system, but the desalination rate decreased. The fitting results of adsorption
thermodynamics and kinetics showed that the desalination process of the mixed electrode material conforms to
Freundlich adsorption isothermal equation and second-order kinetic equation, respectively.

Keywords ~mixed electrode; MCDI; parameter optimization; dynamics; thermodynamics
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