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Abstract

The circulating cooling water system of power plants in the Yellow River Basin, as the most water-saving and emission reduction
potential part of industrial water in the basin, is still facing problems such as bacterial and algal growth, pipeline corrosion, etc.
The analysis and research of circulating cooling water treatment technology is of great significance to reduce the concentration
multiplier and operating cost of the system. Based on the literature research, this paper summarizes the water quality characteristics
of the circulating cooling water system of thermal power plants in the Yellow River basin, reviews the research progress of the
sterilization and corrosion inhibition treatment technology based on physical, chemical and biological methods, including ultrasonic,
electromagnetic pulse, electrolysis, corrosion inhibitor, biocide, and for the first time summarizes the biological control strategy
represented by biological enzymes and microbial composite preparations as well as its application effect, and analyzes the technical
characteristics and mechanism of the different treatment methods. The technical characteristics and mechanism of different treatment
methods were analyzed. The results show that: (1) The circulating cooling water of thermal power plants in the Yellow River
Basin has the characteristics of high chloride ion concentration, high hardness, and high alkalinity. (2) The coupling process and
the use of composite pharmaceutical formulations can effectively improve treatment efficiency. (3) The biological enzyme method
and composite microbial preparation method have great potential as green and efficient treatment technologies. In the future, the
domestication of functional bacteria and the preparation of functional materials should be the focus of research, combined with the
optimization of multi-factor analysis methods, and technological innovation and process coupling as the direction of the development
of the Yellow River Basin power plant circulating cooling water sterilization and corrosion inhibition technology.
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QRERS S IR AL R 32 0 H6 5 B B £ AL
HOTRRAE, el DL Dasy /K rh v AT R S8 A g
PERA AR OIT SRR, RS HRIEERE COD HZF AT R 55
GREFFE K ABREL IR, WNBEH%(L NH,'-N ~Eaf)
S LT (nitrobacteria ) DI fRI =2 I FLEREE %, B4 11E
ZEfE/KR pH IR S+ EEER. 5% S 1
SCG R AL AE P ZH AR R BRI (200mg/L ) —EHY
FHT, PR K AYHFIRIS B e A5 YRR AN
HEBR IR A (5 5y ISR T 18.2% 4 1.6012 x 10 m’ + °C /W
G T 13.7% £ 3.66 5. @REWS THRAEMIRRTE BRI (A=
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Y. D& FFES (Bacillus thuringiensi ) 25 AE4rA] DA
PR AHLs (55 9 T T AR AL . s
BT b R ) TEENA AR, T
FR B AT S Y L B E IS MR R /K T

Chen %5 ) (i I = B e (L TR . AL ZEFOAT B OB
4 B ( photosynthetic bacteria ) 1 [Jit %0 it 7T & ( Thiobacillus
denitrificans ) ZH %M A PHIFHIE AN SNESNIIY),  BEDELFLLL
W AR AR FE AR ORI Tl R FNTEEAK 248 Q235
FREEE P 7 2 AE B OBV G A/ K b O B8 Tl R 52 20
AR T 99.69% 2 0.0034mm/a, {ESZPRIGEA/K H H S 2
WA 0.0654mm/a, (KT [E ZAR#EEK Y 0.0750mm/a, A=
YIMFPLE R ToR, 1R85 1. 14, 26 REY/KEER, FZELhRER
B AT BAA R NEES, 358 74.64%. 51.57% A1
39.96%, {HATSSRBEASVEA LR TR AIEIRZ s hE . aniEl
4 R, RPN E R RS E S BRI AR — R R
MECE AN E, RN RS R
TR EL P BRI IR IR O S0, el T R4
A H,S il Ehif = Bt S RO B g i F2

i

st %1
&

= |
8¢+ 8H' — 8H
SO +8H— = +4H,0

m e

4Fe — 4Fe?' + 8c-

E 4 £YEFNERM AN EENIETEE

TR S O U B B B E AR &R, R T
EE 2 BB (Enterococcus faecalis, 35.08% ) . i[5
Y FF B ( Lactobacillus buchneri, 23.25%) . T B& LA FH
( Lactobacillus casei, 33.76% JFIZLITEE( Lactobacillus, 6.82% )
ZH R O T AE M B BRI HI/K b ZE A B A K TSR R, 45
RIOBL I 25 R TR, BEFh T 1% & BRI iR 56 417
TERF RS COD AR, ARSI E R,
{345 25 [A1 B O £ R Fh 9.7 X 10° CFUcfu/mL [R5 4.3 x 10°
CFU/mML [ f#sH, FEBRFEERE]T 55.67%. KFESHTLLKL
A YIERE AR S SRR, FUFB RIERYE RS = LER L S
SNIFI A=) 5 2 AT < TR R S 5 S S I A= P Al T B 2%
TRVE R ZEIE . A T AR SCBUHIER DhRE Y IR g oK U
IR, S84 g A WA E AT SRR
FAFEE, XA RERS R i A VA KR O RE RIS
RTINS 2a IR A= B IR O TE A HIK
SIAREEI . TR REEE R R TSR L B, A= I
BB T2 AR R, Hrp g ik Dt
REHIETT 30 KIGHIBS T (0.0613mm/a ) VSIS
(R FHE D BIEAR T 14.4% F117.3%. i 4 SR 1)

B, RERNSTKZ S BRI NEREEY I ATEER
KIS G R E R A = b, A ) =D
REBPPISRRENSTERT 15 RINSERFREEE (> 60.69% ) ,
B TS ARRAL, XA AR TINZGHR . fEhHiRsE
FAEETTERRA A B A SERRR IR, A ER R/ K RS
HIE B/ AL P B T A M5 IR TR R EAR 5 T A %K
SR R E SR, RO T RPN . M
RIS R R 2 S B Y RRIR IR, B
15 BT A TR PRREIRSR, R EDR R R H Ted
e IR ERVA R B TEENA K A5, ARkdR
THT RGP RIK SR, BERD TR AP DA 5K
TR, BUS T H AR NEAESCR . EoAEIRSE R AR
N TEIPEARIE 3N T RETRT R AESOK S R b i A %
ISR HI A PG 7KE 0.01% (R 100kg ) U= ZERL5y
7 COD F#fFEE . R B RIS o R B B 1, 23
JKAEpH {E. HEL. COD. WERES/KEEIR B ARER
Tt (IR R KRR AZS 2 0.069 TT.

AL TR O — Mg AR RS HI AL B, AR
EEBA R R B RE A S AL AR S 5 A, TEs T
RS, AEFERCR . &R RV E T A AR
(e¥he AESEBRR A T e g DhRE B R b B S A NI 5
gy, EHRADREZRIINES . WINEYRESMA 5
SRFE . BRERIE . INFTS AN, S AR S AR
SIIREE P 2R IR BOR AR R T TT 1]

6 it

A TBEARE 7K RIRTEEE, RFAEIMRAHIK ARG R
B, R RN A P R S IR E S .
R, R i 7K o AT

OTELMFEEERD N (< 100th) , KRR . R
HITEIRAHIK Agerh, A R R R R RENS A R I
BELEYE G . QHMRE S S TR RS R i R ) 16
PREHK AL, A RESTIL—E A EERR( 100~500t/h ),
i B RETE AR SRS TSI KR KBS L . BFERIN
1 (> 3000t/h) FOEEAIER] (EINAHIKALE T, B4
eI B B B RS, MEYlsEAE &A=
FFREEA TSR E . RE . B FT IR R REE
TRKHIR T o
7RE

OFFE R IR RE R ELA -, 3B G RR
KRG TSRS S I . BRI | SRR S
Kb TEBOES T BART RIS R AR H B s s
) TEIRAHIAOK TR R . @il & &R K2
Giftte, FHEARRZGHIZ RPN TR AR 2 [ R R R8s
N o I FPRSIEIIEE AT | B P [t 5SS SR A,
A L R FENRN E TS T B, AE HERdaE R
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