Y. WS TIESFIR £15% 420215 47

Eco-Environmental Chinese Journal of Vol. 15, No.4  Apr. 2021
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

N XEE: KITLEE

EEER DOI  10.12030/.cjee.202007138 HEPES X703.1 SCRRBRIAES - A

R, 22 R XA, & S A B 22 ER K T Nat. SO . Fe¥' I Ca[J]. 48 T4, 2021,15(4): 1252-
1259.
GAO Xinyuan, LI Aimin, LIU Peichun, et al. Removal of Na‘, SO/, Fe’* and Ca®'from water by means of flow-electrode

capacitive deionization[J]. Chinese Journal of Environmental Engineering, 2021, 15(4): 1252-1259.

i 2h HUAR HL IR B 2B K b Na'™s SO;T. Fe’' ¢ Ca®

SR AR AL A 2R, RGB!, B A2
LR KA 208, At 210023
2. REETIERRABE A R A |, K 300300

S—EH: ROBTR (1988—), B, fid, TRIG. #F5m . AKOEFEE S5HR . E-mail: gaoxinyuan881203@126.com
SEEEE: 2ER(1963—), B, #d, #¥z, TR A8 s A S %R . E-mail: liaimin@nju.edu.cn

W OE RS AR AR G0 [ H AR r R B K e &, RIS S H AR B RO, DA e e I B R
FA) IR o 2850 23 5 ik 0 L AR PR S PR . 25 SRR R AN R AR 1 0 P T R R IR K L SR R E I, R
FEA BT 00 B B AR AR A 38 5 1 e B MR R s R R A AR KA B R BR AR, M EEN LSV
A, LB Na,SO, 1Y A BR 3k 2 14.3%; 4 Na,SO, I i # A 5 mL-min™ [°5 2 mL-min™ B, H I [ Na,SO, 9
FBRRIINT 11%, HFSIE 0 TEE 5N sl Bl d B A 28 e 4 FE v IR 8 1L A5 LA b, BRI T sIR
Mok B rhvfeok B, 3N T AR OK 2, M LT e R IR, I B AR H I B A Ak R A TR FeT RN I B 1
Ca® 45 34 ] SRS S 1Y) R BfE - o B 7 345

KR MShE M LR BRER; ik WREiE

Bt N R A Tl A R X K ) S O R, K R R a4 3K T e Y e 7 R S (1) A
el o VoK R L B RK B 2K IR Ak R 2 i K B R e R A RO R, A Y DG B A T 2 BR AR .
G bR E E AR, RBEE . BBk Bk gD, EIAERRFER . A
B UG Y S )OO R BRI R R AR R R A U L YR AR R g, P A R R B T
R AT L Bl A S A AT A SR HL R RS Bl DA B B R T AR ) U 2 W R 3k B A
IR M AR e bR R Ty, IR B BRER B FE R RERE /N . B . T RIS YR HL R )
ﬁﬁz[M»l(y]o

(EZ, FE I B 63 5 1 AR A7 78 W BT - B AR R, 0 B I o R B 00 23 e il S A0 2 M 2 5
(), 3 R 52 Wil F, A T I 56 52 A 1 17 P IG5 o TR B 208 58 11 e 0 B Pl A PR A M 22 1 T BRI Oy
H IR B 5 4 L F AN 1 e OR3P A 2 BB AR 5

LIANG Z5"7 R FHS e B8 28 i s v il b B s L S v, e BRBEE i A i RIS, R B R
FrdEE, AEMPCERHE T, RS MR KB, MEEN 1.4V, JiEy 2.5 mL-min™',
HEOREEE 0V W 5 9T BH R AR b R RORE R LG 1:2:2 B, U Bl H AR H O BRE B R A F
70.38%. BEtHSE " R S B 5 BB IS S e B AR, b s A o otk TR, RE
i EER: 2020-07-22; EFAHAHA: 2020-11-30
BEETE: Ky R A BR 2 7 A 0 B B S MLE DL & TR Ry FH A 52 300 H (WF-YFZX-YFLX-2018-3)


mailto:gaoxinyuan881203@126.com
mailto:gaoxinyuan881203@126.com

%4 RS : TSR L B S BRoK HNa™, SO; . Fe & Ca™ 1253

B KAGEF) 95%.

BT LRI, Ry i DA e F T B 1 W B A0 2 s il B F AR P AR AR [, AR RS COR IR B
W AR AL B0 1) i1 FEL A, X6 O 20 AR P TR IS I %) 2050 B M KOK B R R i 6 AT T HE Ak, i
TR XS PR ER R, R T U Bl H AR HP R 40 B vk i R R R AR 1) TR
ARG AT Sy ik 2l AR R R B B R ) TR AR S
1 #MRl5E%

1.1 RKEIRF

AHIE 5T H KR T 25 B K AR 2R Be il sk, Ak 2757 Na,SO,. Fel(SO,)s & CaSO,, ¥k
SAATAl, R A TRECEEAMA TR 28 TR L= A&l B f 0 KB SE bR TR
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Fig. 1. Schematic diagram of the flow-electrode
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capacitive deionization Fig. 2 Diagram of current collector
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Fig.3 FT-IR spectra and XPS spectraof N1s of the carbon materials
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Fig. 5 Effect of stirring of flow electrode on the adsorption Fig. 6 Force of ions adsorbed by carbon
capacities of Na,SO, by capacitive deionization materials under stirring
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Removal of Na‘, SO;", Fe* and Ca*" from water by means of flow-electrode
capacitive deionization
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Abstract The flow-electrode was used to replace the traditional fixed electrode for ions adsorption from water,
which can solve the problems of the adsorption efficiency attenuation and difficulty for electrode regeneration of
the traditional electro-adsorption. The results showed that the stirring of the flow-electrode slurry greatly
increased the stability of the effluent water conductivity, and improved the uniformity of the slurry and the
desorption rate of the ions. With the increase of voltage, the removal rate by the electro-adsorption was
extremely enhanced. When the voltage was 1.5 V, the removal rate by the electro-adsorption of Na,SO, solution
reached 14.3%. When the flow rate of Na,SO, solution decreased from-5 mL+min"' to 2 mL-min', the removal
rate by the electro-adsorption of Na,SO, solution increased by 11%.However, the flow rate of the flow electrode
had a slight effect on the removal rate of Na,SO, solution. Over 11 times of the salt concentration adsorbed in
the flow-electrode slurry occurred, the concentrated water amount decreased and the purified water yield
increased. Compared with the fixed electrode, a stable adsorption-desorption cycle can be achieved when
treating heavy metal of Fe’* or scaling ion of Ca®" using the flow-electrode capacitive deionization.

Keywords flow-electrode; electro-adsorption; desalting; stirring; concentration degree



