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Abstract: With the rapid global industrialization and urbanization, ensuring continuous water supply and
comprehensive water quality management has become a major challenge. Power plant cooling water consumption
is significant, and to achieve zero discharge, many plants have adopted desalination measures to increase
concentration ratios and enable water reuse. However, existing treatment technologies face high energy
consumption, system complexity, and secondary pollution issues. To solve these problems, the application of
electrochemical coupling pilot-scale equipment in cooling water treatment is experimentally studied, and the
effects of electrochemical coupling pilot-scale equipment on scale removal, corrosion prevention and wastewater
resource utilization are analyzed. The results show that, the equipment removes hardness and alkalinity
significantly, and reduces conductivity and chloride ion content efficiently. Under conditions with voltage of 3.2 V
and current of 240 A, the hardness removal rate reached the highest (5.15% and 55.77%, respectively), and under
conditions with current of 250 A and voltage of 3.2 V, the alkalinity removal rate reached the highest (36.96% and
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91.41%, respectively). The electrochemical coupling technology offers clear economic advantages compared with
the conventional methods, providing an efficient, eco-friendly, and cost-effective solution for cooling water

treatment with broad application prospects.

Key words: circulating cooling water; descaling; electrochemistry; circulating water treatment; pilot scale test
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Fig.1 Pilot flow for the electrochemical coupling process
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Fig.2 Field devices of the electrochemical coupling
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Fig.3 Schematic diagram of the electroadsorption device
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Tab.1 Inlet water quality indexes of the electrochemical
coupling system
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P wSem?) (gL (mmolL?l) (mmolL?t) (mmoldl?) FHkx

7.98 10900 2550 4.05 13.75 5.75 3.50
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the electrochemical scale inhibition equipment

4 HRSUTIE
41 BREEERYF
TERAYILRIRR R T L N AP /K3 A B
B PR B, IS BB K, SR
PR AT R B bR B T AR PR3, A
BE FBRERE AP 5 BT
—= PR v 2 PR Ao

= AR RS R ERAECR
b R 0 A B AR B
O AR AL AR T
30 10
1] - T
o~ il e B B [ = = | =H 6
B e
2 20 A Bl
. o
Eis} ) {2 3
H 1 __\‘[
Eop " \' 0
3 J =
el -4
o LEI 6
28 29 3.0 3.1 32 33 34
HL/V

a) A LR T (e A A




5% 3 4

M e & BAESER R A EIE MK sk g it 7T 161

—— R A R

= AR b B R

CO kK e OO H PR AR 5
O AR AE HH 7 A

30+ 160

JAfi B /(mmol L )

150 200 240 250 260 270
AL/ A
b) Al HEJE T 14 Bl

5 SEREARRIERE 2
Fig.5 Total hardness removal performance curves

HE 5 A%, B HERIRR, B PHYE
B RV AR 1B 25 RIS 25 B R Sl 10 K 5 BRI
TEREN 3.2 VI, B LBRACR S, KA
iy 24.25 mmol/L, £id Ak ZBH YR 1345 5 &N
23.00 mmol/L, &3 S A AR AL 1% 45 F1 &2 23.25 mmol/L,
W% B L BRF 5 5N 5.15% M 4.12%. X /& H
FREE BRI, AL R BRI, AR
TS EREZ ) OH, IR IR MG o, (2t iR
SR B R NAE OB AR 25 70, [RIEE, Bl R
BERERIIOR, HIZ R ORI, S5 PR
FIHIVEF R R FAAR FE R & Sl e, M 53
T KR B 1) BT RE IR SR 2 R
AR, BAMAT U SR, A5 B A B i 7K AR A
FaE, HCOs ¥ s SRR Rk I A, T4 T &
o 51 1) BAAR BRI (A5 R R, I ELBAAR AT 42U
R ) ey g o e v s S R i =2 ¥ e
K, AL B YA P B A B AL 4% 22 IR R AE A
[ FLIAE A [] PR T AR Ak R 3L, 76 FRLIAT Y 240 A
I EL Ak 2 8 % RO SR A AR 1 % T e PR R R
PEm, 2 MR LR N 55.77%, Ha kK
H, ZHBERRERK, WA,
4.2 $EREE KRR

Bl 6 N a R LR rERE iz . R 6 nl %,
BEE IR, Ak SR PR B A R AR 2k
THE BARI S, A AR A 15 4805 1 5 25 bR R[]
R % LR A AH L. 7EHIRCH 260 A KT,
HEKAGREEE N 14.75 mmol/L, Zid sfk 2B Y5 1%
% &N 1375 mmol/L, St ETHE
14.25 mmol/L, &4 [ 45 A 5 25 Bk 2 i v 43 oM
6.79%7/1 3.39%.

http://rlfd.cbpt.cnki.net

- WL B B
~— BRI 2%

I8 r O KA O L B ke 10
16 | 3 b Ak th R B 1 13
14} N— I
:] 12 A . s
£ 43
£ \ .
= 8 \ 20
B 6f B )
& 4}
2| -2
0 -4
28 29 30 3.1 32 33 34
HE/V
a) AN [ o (A 5 T
—— HIAR & LR

= SR LR B R
20 F KA TR 0 R B A g Tl 20
I8 |- o AT th ok P 116
16 O N

— / 112
141 A

12} |

10 F

5 5 £ /(mmol - L )

I

[=10 )

150 200 240 250 260 270
P /A
b) A~ [ FLIAL T 10 i

6 $5REE ERRIERERNZ
Fig.6 Calcium hardness removal performance curves
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