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Abstract

The research progress of the electrochemical method in the field of circulating water descaling is
reviewed, and its application principle and treatment advantages are described in detail. This paper
introduces the basic principle of electrochemical descaling technology, and analyzes the influence
of electrode material, power supply mode, current density, residence time and other factors on the
treatment efficiency. This paper shows the specific application cases of electrochemical technology
in industrial production. Finally, the article summarizes the current situation of electrochemical
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descaling technology, and looks forward to its future development trend and potential market pro-
spects. This review not only provides valuable reference information for researchers in related
fields, but also provides scientific guidance and practical basis for industrial applications.
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1. 518

v REVRSS A IR i, DA K AT MO T v RK SR I ik, DRGE 1 3R % RIK R G K8
PR i RO PR Al o RO A DB [ ) SR BRI —, KD R 7 SR A AR 3 3 7 Ik A K i
80% % 90% [1] [2]. A I AU RESRTH K BRI IR, R SKBUK BT 20 M E kI8 42 . AR,
BEE JEAA BRI, AR IR RIS, RS TERT R, JRERE . REMBERAN, FEUK
Yoo JE AN ARG A = K ) R HE AN R [3]-[5] . X L& i) L (B A ELAE T, fRAEIEIA A K RGEHIVERE
B, X CH T R IS AT R ™ B

TRR IR 6 e L, F A 2 A B R R I 77 A B T e R A 2 AR B R R I T AL B X
S i) R A R o AR ZE BRI B — P BB UK BB, RENE A RBEARIAIA K B BE A4k 2 75 S
(COD), I HABHIFHIR G KERCR6] [7]. BAh, FALZ AL B B KIS AT T LR R IR K 2 G855 B 77 DA
LBHYRT S SAtrI R, A R R R G AT MR . HLAb A 55 TAL B R (ECT) REREEE SR K 1)
SR DA AR T B DIOR LB, 4ERAIEIR /K T TR RS S0 R e A BV LN [8]. B, ASCKE
X HEAL A A BRERAE IR v K AR BT T A AR R K R S AT i S AN B, Dufift R JCHL ) B3V HK 1]
FEAR T P BB R 7 925

2. KB EIRAEB U EKCERE AR
2.1. BB RS

2.1.1. PER

FERAL A g OB Y, LA o W T AR i 7 P B (B A (R0 2 S I AR BR AR b 5 7 ik 2
SN0 BH AR A A T P LA 2 S MO R B SR o3, RETMIAE FL AR I B — N Ry R PEMA B [ 1] R AR 1
s PR B AL -OH WA il S Bl Mes, T RERMEZIE T BITHAL, P A9, ZBEFE
MY IR 3E 5, HCO, iL# BRI, FFAEM M BRI T 5 HARY) PSS, B COa, AT
SPEOAMBLER) N SRS ARE TN, SAERBARAMNIER OCI, #E— B {EEWK pH &
. AL, PRI HK A AT LA A A AT S R R AL Y T - OH BLOCH KB/, T EATHL
P A S S A AT K, T35 AN A T T R SR BRI o AL 2 K AR BB 1 2 AN R - WL )
B, ERIEXT NSRRI E, Billn, fERkHREHA RS, AR Eh F0F TR B tk(-OH) R fiF
AN R RINL B PR 7R [10] . BB, T ¥2dk B 2k -OH IRa s MRS , E AT REAE BHAR & /K AH
Fr it DRSO o TR E T AR B8 ) OCI U mT LS T i X 38, ™ K, fi
e AL 2 AN B AOPE A K AE BT AR BE XSk, 7 H 25 1) A 1 A e SR A R I RUR
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2.1.2. Bk

FERIRR AL R T, T EEE PSP IR A OH ™, XA E IR ) S JR AT S 7, BE 7 He
M58 R R P A [11]-[13] . B %8, UL 5 RS (ORRYIE # ¥ I/ TR IR, 1 — i A5 75 B s 1
RERAL, HHEN ) B 2 R AR IR, A4S0 e AL R Al RN G5 K 5[ 14]-[16]  £ESEBR R
AR AR AR, AT SN B R ELAR R RS R G R TERE[17]-[19] - B, e et B AR A RE AN 3 i A
BEECR, T LA BT SR BRI LA, TR e RE A I3 [20] [21] BbAh, SeA% B IR,
WP HCO; 2B B R T X 4, IS5 OH™ HEAT IR MR COS ™, IZ R NLE— et 1 B A8 (7
DR Ak S R AR SR EHIDEVE SR

0,+2H,0+4e” — 40H
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FERSMEFR B, DK B ES FIBE B 174 T E I A R S T ) T- AR T s 4R . X e
FERIAR X 3857 £ /) CO5 A1 OH™ BEATAL A7 SN, TR RRDTTE « X LEUTAR I 5 1 9K 35 2 DO AE I A 3 18
IR KK IBRIG AR . WA B T 4547 RGBS AT R, IERERT KR R A5 2% B
ARSI, AT AE A ¥ 2 B 73 i R AL FL vk RE[22]
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2.1.3. BFERS

HALSERR, VA — RSS2 HA R A R K A BB T2, fEARE IR R4, REIS
RN FNEAT, I A Zkis e, ARBL T FLVE N — OB A U ALE S R AR A 34 [23] [24].
ER AU, ZHEARMBHANATZ, Wi 7 AR RS RGEA K RERAEIERK, FRIRHE
FHOK RGELL KA E KGR RS % A )5 THI[25] [26]

FLAL 22 b B R R LE AR PR 4 H K 1 BR bGPkt R, AT R 40 B A2 0 R KA, LLRAT
MU 2k, HRFLEME 1 BR. MISSRN 4 5 R AEAE B AL IX . HAR LI X FA . HAlr, 76
LA 220G PR /K AL B AT, AT 10285 B 32 B4 3 2UR B 330 K2 [27]. Fah a3 B b 07 NBCH R
BRI, ERERIE A G R VA B E T Kb, BTG RN . SN AT BOE 241
WHAE, 72N TS MK B AT BRI, BRI TAR R G, 508 PR AR [ 380 7K s DA gk 48
BLAGSE RN o IXF S U B B AR T, RS I BRI IR 7 N TR, X RN T 57 BheRE, [
B B T 4% R S AT R A I TAE 3R [28]

3 20 AL A FE A AR SR A AR K, BRI TR, I FLYE A B BRI 5 N & 5
mk. Fahalls Hah A iSRRI HE A B A SRS VO B P AR 4R AR S PR 7 oR L ik
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Figure 1. Schematic diagram of electrochemical treatment of circulating cooling water

1. BUFERARLIREIRRAKRIEE

2.2. FNEB LRI ZNK AL TR BRI R %

221 BHESH
FAL S AL TS B (PR RE A2 2 R R B2, Horb R Al R &5 sl 2 E R e N B, H e S ot
COD & ftsem WK 2, HRT a8 EERT e BR/K iR R R B 7, s FEE B8 1 35 35 A

85 75
(a) (b)

§ 80 § 70
s s
=75F =
Rt St
= = 05
2 2
E70F g
£ 2 60
S 65 S
Q o

60 | 55F

0 20 40 60 80 100 5 10 15 20 25
Current density/(mA/cm?) Electrolytic voltage/(V)

Figure 2. Effect of electrical parameters on COD degradation ((a) Current density, (b) Voltage)
2. EBESHRT COD BMRMZM((QBREE, (b)BE)

A KAR[32] R I MR 35 A 40~70 A/m2 VS FEI P, K SR AE 25 [ R 5 i %5 1 R IE AR oG, fEHLIR 2
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THN T . WWHLGRERW], R SR IIE R T R IR AR AN AR, e e 1 T
2Bl B . RTT, FIREE BB IE —E BIME(70 Aim?)JE, TR LBRFEA NG, S E R iR e
A RE- AL A OB A ROCR BEAIR[33]

FRENER[BAIRIRT FLE— 2 o, B AR R ISR, KB AR AN Bk 8y b T BRI S
FEFLIRIG A 30 VI, B MG L ) 2 B2 73 IIE B T 40.3%AM1 43.1%. X A g i T 58 e ) i s In s 17
B TIEM L, (#4515 40 MgCOs A1 CaCOs SEW 5 (AT H SE N &2, S BOA e 1 [ AR b - B Pl
FRIBER, KR AR S SR FE I ER, ATTBRTH 188 TR EE A 3 2R R[5 A LS L BT e 4 R — 5, AP
B R R IR T IE A A R, 1Y 9 S NP SR FE AR I o X9 AL T UTIEI I I, AT (et 1 K5
AR SR, RIVE RN LR R R AR T S R B AR AN W] B S B il R, BRI, fE
BORHRAE AL A A B B, L AUR B AR 2 28, DU DR AC B8R M 22 B 1 17

2.2.2. IKNIFERTE

K 345 B B T A2 DPAT P 27 S B 3 1 BB ) DGR TR 3R 22—, & B S I B /K HH B 8 1 1 25 FR AR
FEE A AL B o, U SR R T O LG R AU I, K 745 B[R]l s S ek
18, KI5 ERE RIG K . TR 45 BRI TR G, AR FR /K TE S5 B 25 HH Bz ik (R Rk, AT BT i 85 7
(45, BEE ) MINOE BB R, e T RIGRIBIIE RO . 25 KR [32]0f TRk A b S BRAG R /K (1 ik
PRSEEG VT W, BEAE K 715 R TR g, K PR R AN (1 L PR R B RS, XS5, 2%
(7K T35 I TR0 T AL SRR IR R B oG B, ARITT, B /K 045 BT R g — 0 3, SRR &
HRBRETARLE, IX AT RESE BT RN B S = BRG], s R IE— @R, K5 LR S T O 2k,
Tl 42 1Y 5 1 B A DL B

JUAE R WU T e 2 PR SR R B KR M RE RV FE, JRIRE AR, (HEWRAMTE TR
SHIERERIE 4L, MR R R [36] [37]. AHIR, FAR I (B K 1 7K T4 B3 B [a]) B4R A R T B U
RO RIART, RS R IRAE TE PR B FH AT A 55 2 5 R FRIN B 2 A B B, T3 N 7 B 4 AR
P[] [38]. #AT, MERS Bk, BAKHIZK I B A BT Rea B8 76 ) B 2% N [ 78 40 ROBAE R, M
T2 B IG 20 % [39]-[41] -

ZE LATR,  JK 45 BR T IR ) A A T ELE S e 85 5 R4 1) 1 2% AR 2 [A1R B — AN P4l . FERTT
FUEAT LA B, NEEEH ETE. WEARM. RARBRIESREZANRNE, UHERENSHFE
AThRE I B AR

2.3. ERSMARIER

KHLT G PRV EI K FELAK A A R R AE [E] A A SR R B, B R Bk — b B B K AR B T i
BARENRYG. REMTEESIR . fAb S B AR 8 I R BIA e Tk Ak, REBEAT R0k 25 Bk
FREE RS RO AdYS Y, AN I/ &5 316 R0 S ok il [42]

EE P, BB CH) TN T K BIEHR AR R . BRI, iR E R
R ARG R 7K (T8 FE AL 5 75 S 52 (COD) - H A B IR B KRR [6] [43]. Ub4h, HALZEAL B Rid
PR AT DASR S A K iR e i 2, AT 19 297K SRR M BRIOB A7 AR o i, >R A Ha AL 2 B
#Ja, BAERAY) 212.9 Ji[44].

EE B b, BRI Z R ER. HAFMIRRE TARNBAESHEMRSRE, UK
AEERAGAE o a0, eI R R A F R RO R R SR S, T DL S AR S AL S AT AR AL [45] . LA,
FELAR — FELIR PR A B AR AR T4 s A S A I R 12 AR TE 2 B3 T R0 77 THD 4 D B v )
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Figure 3. Schematic diagram of the experimental setup (1. Electrolyzer, 2. Anode, 3. Cathode, 4. Beater, 5. DC power supply,
6. Air compressor, 7. Flowmeter, 8. Manual valves, 9. Resistance coils, 10. Temperature controller, 11. Diffuser)

E 3 ZeREREE (1. BFE, 2. FAR, 3. AR, 4. 58, 5 ERAR, 6. TREHEN, 7. ®REI, 8 F
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