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Abstract: Circulating cooling water accounts for 80% to 90% of industrial water usage, and its long-cycle use poses
a serious threat to circulating devices, thus treatment of circulating cooling water is critical. Electrochemical treat-
ment technology is an active quality control technology for circulating cooling water, which produces strong oxidiz-
ing substances and pre-precipitated scaling ions by anode and cathode electrolysis, respectively, to achieve the pur-
pose of biocide and scale prevention. Electrolysis technology can improve the quality of circulating cooling water
without adding chemicals. It is clean and pollution-free, with low operating costs, which has very good application
prospects. Starting from the type of impurities in circulating cooling water and corrosion mechanism, the mechanism
of circulating cooling water electrochemical treatment technology for descaling, sterilization and algae removal was
explained. The core issues of circulating cooling water electrochemical treatment technology were introduced in de-
tail, including the selection and preparation of electrode materials, and the research progress of cathode and anode
materials. At present, the anode material is basically based on titanium-based composite electrode, while the cath-
ode is mainly inexpensive stainless steel electrode. In addition, the factors affecting the electrode treatment of circu-
lating cooling water and the practical application of electrochemical treatment technology in circulating cooling wa-
ter were introduced. Finally, the problems and future development trend of circulating cooling water treatment tech -

nology were summarized and prospected.

[E£TE ] @ A AR 45 % % 0% 4350 H (2020BCE006) 5 4= 1) 5 Ak T30 & 8 5 o5 50 50 % (VTR =) FF O



T KA B 2022-12,42(12)

P %, % E B4 4 K L AL B SR B B R

Key words:circulating cooling water;electrochemical treatment ; electrolysis;electrode material

B ER Ve 207K 4 24 7 Tl T K &3 Y 80%~
90% , 71 P14 FH n] B 4% 4R i A R R A K BT
{ELRE 2 Tl AR 30 v A K R 2 felE T O B i 38, ok
4 8 S Bl 4, HL e 4 7 OB e, KR BT e e R T
Ve B o AN HI K S R AR TE B i
S I AR RN T B R R ORI N R AR R PR HK R
G2 5 BUK IR ULAR 4 s i b, LK% 20 1R R 28 5K
SH' S AL AL B R T A O e R R S
I T AL AR A Al B R AR IRV ALK AR TR
R R AR B T A, AN TR DR RS R A Ak B
P HIR BRI, S A5 IF e B T L L~ b B 4
ARAEAE IR HIK i SR H

1 {EIRQ AKX R G F AR 8] &

1.1 KEBEHFEFRENEEREE

— BN R T AR P K FR 4 A8 T A5 3 1 D P2 K
o 48 F1 B CaCO, Mg (OH), . CaSO, % 5 2 b7 i IF:
DLIE o X W) FRAEAS 18 B 25 R i &0t — R 515 F2
TE I oL T R B, A AN 1 4 o T o AR N I T Ak T
Vs it — 4 T 0 R IR S s A R R R R
FRE IR AR A T b R O AR R, 25 L
KIS

KR ) & AR T (1) KI5 B 25 76 480 38, e 0l 2
e PR T W/ T 49 AR s ] 1 A TR 4 AR A
PN R R 2R8I S (2) S AL R Y5 3R DT RUFE A%
I b 5 WAL B IE R BEAT A I R ROR T
R IR RBETR (3 KRR TS kA E k.

W Ah i T TR R H1 K 2 G0 B9 I5 B R B
FV i S0 SR A 35 A R 2 8004 W, QN R 38 340 i
B RN A KBRS, TR RS HIK R 5%
WA RS WG AT EE (D #E
I B ARG RS HOK B HIBE BE b AR B L2
AR VTERTHMIAS, NS S8UEEEE (DIF2
S 7 A ELA O R I S R B R AT
Jei R T 6 23 7 A SR Il K A8 (5 (3) ik 38 114 4
BE | 70 A 0 A AR KB R RS IR .

1.2 EiEEMmEER N

TEIR K 2R G610 3 21 A5 B A5 1 8 3k SR FH 5 A4
J o Tl B 2 ThRLRE AN 28 LB v, MR D AR
ARG IR LI 5 B PN A e 5 2 T R T

WO B 3 R 8, BB A 2E R 7RI R
W R B, B AR, =t (1) (2 (2) s .
FHA : 2Fe—de == 2Fe*" (1)
B :2H,0+0,+4e=40H" (2)
W) Fe F OH N BB FRUE fA7E Ak 2 kB R
Ny, W (3)~(5) s o
Fe’*+20H =TFe(OH), | (3)
4Fe(OH),+0,+2H,0=4Fe(OH), | (4)
2Fe(OH),+nH,0=TFe,0,-nH,0+3H,0 (5)
IE TRl [ B 2 AR E K IR A AR AR .
Tianzhen ZHU 25 HF 58 T AISI 1020 {1 8% 9 % A= A [
J& 1) CaCOZ5 54T Jy o AR W EE 2 30,400 mmol/L
1) NaNO, i S W 29 8 h &, filk 4 2% 11 K e B W]
(1) CaCO, 4535 FE B4 | T 7E 0.3 mmol/L A9 #¢
JEN R R T 25 7 L AN RDB IR 22 5 B 0 i IR 45
An A, L A A [ 2 B 1 T o

2 EIRSHKBHFAERAR

6 P 1 K A BT ZE A W S5 00 il B B B
BERAENE, HArC JF & 28 F B, om A B IR
FRUCT R A I A% i AR ek ) B e
AR AR AR 2 0 1 PR AR B S s i RS
oo I, &R R AR BUHE R E K Ak BEE R 2
H A& & 71 . Sk B ¥E 52 &5 K AT 3 7
) PR Tl s BT K T B R R A T
AR T Tl K &R AR F Tl 2% 6 & g, Tl Fi
5 AL AR R e [ g ) 52 ik 1 R K SRl YOG T
WK T L FEARME A H & (20194F) ) 8k kS5
A N HE AR 2 A BV 0K Ak B AR R i EL R SR T T (1)
BARZ—.

2.1 ERMARIK

Ry i R S A IR R Y K A BRI PR 2K HL Ak
S hb PR F R 22 B E A, Bk R R R S R
M. D. HASSON %" WUHIESE AN | 78 1 i He 3 7E
T, Ca™ Fl HCO,™ P 3= 440375 W 21 BRI B X 114 4% Joi i 5 J2
5 ) FRL A 2 OB R 1 F2 R Z R ) R Ak 2 Ak
PG OK TR E B SHOE R AE . B N5
O T BT B X R Ak 2 A B B K I S
OB 3 HAR AE BH AR, 40 TI/RuO,  Ti/TrO, %, A 5
B e AR B AR B R



ik b 5aR

Tl KA 2022-12,42(12)

22 BUAFLERAFRIE

H Ak 2 b B OR ZE R 2098 2K I BRI h & 5
BLVE A T 40 B A 2R B R IR DL A L
YImy B o AR G SORE 43 0 e HE AR B A T IX L BH AR
ST DA AR R LA 1

E H,0
Cl'o"Hy CO,1+H,0 - D
C =t S H,1
LA 0™ I ol
. KIE T OH=
HO g SEr Mg(OH),
-OH T __HCO;
EiGN (Ca' 2-|
0,1 = - 0
H*C? E-E CaCO,|
dl T wEerRRE
BRRIXHE AR SRR,

B RAFRARSEBIRSAKRE

Fig. 1 Principle of electrochemical technology for treating
circulating cooling water
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