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MR RN, BEAFEEERE, AR, T2 MCDI S BRI ERE I, 3308 T SRR3R /E 0l
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HLA TVE T T 80 2 A R F B R TET R XU 2 (electric double layer, EDL) I+, H/K#55gk, M
AR H WP, SR8, BHiC9 | IRZER0 | B acint® g bk, MCDI KB %
B, SE. S EE . AR, Teisgy. WREGILEY, JUHOETEIRER B S AR A I I
BRI SRR, RENEREAT s i, AT R S RN, PR EERATRCRY, HAE
W EANG RAEA PG E M BRT L, MCDI A T et L+, WIRMMGEEDIRE. HAIXT MCDI (1)
9 FEARAELL T LA T SR AE L S8 . Al | e 2 SR Al A

MCDI AfH EIRSET T, BBt T T, ERRCRIR, HHAOKBMELL A R, R T AR —X e,
RZ2F B R T SIS 57 . LEE " sl X 2 e E =, 367 TR EARER g
() BRI IR 10 5% FE R T F e LR Mo R SIS AT ST, S5 SR SREH S M HE 1Y (capacitive deionization, CDI) HL
W EA B = IRERE R RE e . MA S A T X, F T 1 XF . 2 KPR 3 X8 Fac e iz i
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FRECFIITIIRAE, B R 4 e B ITFIGEEE, MG D 4 B iRIGERE . 2 12585 RED P40
AERBEF AT CDI B, RGO = /KAERE 1.5 kI-L™ FEMKEI T 0.58 kJ-L™'. CHENG %" % A4
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Fig. 1 Schematic diagram of multi-stage series MCDI
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AR TR T PR, X = S AR ) BT 2 HUE (constant voltage, CV). Fra & & R
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Fig..3 " Desalination performance at different NaCl concentrations
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e AT — A2 B R R A R, UEAJGSRRE B Bk Rk, WM e TR RO KR By
BT L R A IR R R R B T ENRS _ETHRJRIRATRERS, SR B KR i %
S 5B FLEAE D, BT IrE AR RE R . KRR IE N 0.5 ¢ LI, = HpEk
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Fig. 4 Desalination performance at different hydraulic retention times
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Fig. 5 Desalination performance at different voltages
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Fig. 6 Desalination performance of continuous experiments
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Membrane capacitive deionization technology with multi-stage series
connection for brine treatment

CHEN Ruicheng'?, GU Jiarong'?, YU Minghao'*, MA Junjun'*", NIU Jianrui'?, LI Yunke'?, LIU Chun'?

1. School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018,
China; 2. Hebei Province Pollution Prevention Biotechnology Laboratory, Shijiazhuang 050018, China
*Corresponding author, E-mail: majjl6@]163.com

Abstract Membrane capacitive deionization (MCDI) technology has the advantages of simple device, easy
operation, easy regeneration, low cost, no pollution, energy saving and so on, which makes it a new desalination
technology. In order to improve the desalination performance of MCDI, the water influent of multiple devices
was connected in series, and each device was charged separately to explore the influence of its salt removal
efficiency (SRE), average salt removal rate (ASRR), energy normalization removal salt (ENRS), and other
indicators on the multi-stage series connection. The results showed that under different operating conditions
such as influent salt concentration, hydraulic retention time, and voltage, the desalination rate of the second and
third stage MCDI series increased by about 2 to 3 times. The desalination rate of the third stage series was
slightly improved compared to the second stage series, but it had higher energy consumption. Overall
comparison, the desalination performance of the two-stage MCDI series connection was better, and the optimal
operating conditions were obtained at 1.5 g-L™", 0.375 min, 1.2 V. In the continuous desalination process, multi-
stage series connection can continuously and stably remove salt ions, and has a high adsorption capacity,
indicating the feasibility of continuous desalination. The research results have a guiding significance for the
desalination engineering application of multi-stage MCDI.

Keywords membrane capacitive deionization; multi-stage series connection; desalination performance;
parameter optimization; continuous desalination
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