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Abstract

This article studies the treatment process and application progress of circulating water drainage
in coal-fired power plants, discusses the advantages and disadvantages of pretreatment softening
technologies such as traditional chemical precipitation, ion exchange, and electrode softening
methods, and focuses on the introduction of crystallization granulation fluidized-bed technology
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and its application case. The article points out that the development of future circulating water
softening technology will focus more on efficiency, low cost, and environmental friendliness.
Technological innovation will concentrate on the development of new materials, improvement of
process flows, and intelligent control systems to achieve higher performance and lower environ-
mental impact.
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1. 518

HL IR AR R GERE A AP AN AT R — s B TR R LA A R AR IR 45 Ve ALY
i, DAERF s IR RIS ATIRE . JRT, X — ARG SERRISAT i i 2 A B, X AN O )
MR Z e, IE AT REX A B AR [1].

TEAR HUK R GHE RIS RIZATIERE T, S BEDWKBIZE A . KRR SR SR R S BUK &g, 2 5E 1)
Ko AN 7K IR HITEAE, B 7T BE B b 78K A ZK BT 1] R EE M A4S R GE AR E BT [2]-[4]. &
KRR SIS WEY. I e S REE N AR R, FEUKBUE . XA 2 I 5 46 (10 58 T AN 2
Pa, SEINLEY A, 38 AT RE R DK 1) S B AR N R, S IR,

TRV HIK AR GE P I 25300 [ — SR8 HAR A7 AE Pk, & B I | s AT ReR A &
MR e . SRl s b 2 MY AR, EAREAR TR . MRS . ERLE. B Mmekihss, X
SEWD IR AE RS RE B SRAE N, WHREET e pH (E AR SR PR BE IR, 25 5 MK T H S OR824
TR BN B MBS HUR . BRI RS, XTI B WG T, T8 ok AR BRI B
M FAR AR, SN BEIIHAE, I 7T RE -3 BU & A MY oA L TH[5] [6]

HL PR R AL AL B T ZAE S L) e AT RCR . PR RERE AN GRS Ay T A EEAE A, (HRIS
W E TGS IBAT AR R BRSSPk . PRI, W) EIEBAMN AL T EN, HEEE
H R MRYERBOR AT, PRSI W RRB R e [, 7R BN R 2 AT R B v 2k
EIARITEACTAR,  BUNIXS H 3™ 08 PRI BT B IRk -

2. AR

BRI KA B T 20 TR % 4. mR0siT R EEE . MUK IS, B8 TR
AT BESTEEAKIR, EAN PR ASHIRCE, BINRESTHIE, 17T B8 S BORS BURAMZE S A
ETbe I ACAEEE, AT DA Rk R AR R O RE R S o, TSR e ) B AT AR, SR B A
Mg, DR A

Bt A ORVE LA H 2 ™ A UK BRI H 22 35K, A& S8 AL 2A Te i i T L3RBT I5 QUMUK B 6 )
A, BT A AR R A AL BOR BT B ik AR AL ROR G (B IR (P A L R
KPEREIRK, HIBATHAE . RARBAGEAE R R PATEE R F O EOR, BA R AL
PLml, (HHBTAET RN B SR AT LA fritt— D it
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2.1. G ERTEE

TG A YIEFE — M F KB T, T RBOKT IS VIR AN — SR i ik i 7 A
AT I IAL 226G 5K iR 2R BUR A RS, TR RN PETTER, SR Jm i e Ay B8 i 5 SRR IiE
Kb kkRe WIS AR A AR . AR RALERSE, A E R B TR BRSO H
RERRMT]. ARG A DITEBRAE R, N2, (HAFIRAM N AR S, SHmBrR, HxT 4l
/N AR A BESCR AN s REAOK UK AR 5y SR HACOK R AERE [R5 Y8 S A o

22. BFXIRE

BT A L KA BT 3%, T AR B K e R AN FA 1 s e . 1% R R
TR R A B HEAT IR B AN A A, AT S B 2 AR b K ) T R 8]

TR TARHES, WH AT TASHA AR TE B XS IR AT R AL 2 5, eI
P U PR K A R E S T K A T S R A ) [ E PR B T, KRR (b CattAn
Mo*) = SRR F A B 7 (b Na*) A A2 e, AR AR IRBR ROk, T LAt 8 7 U R e 2Kk b St
AT, BTSSR T DA RO K P R B A A B T, R RIBMOK IR . — BT
B REt A 7, wTRUE R K (S BA) HEAT A, R B AE AR B R B R R, (R A A Al B
AL -

0 N 1 S e i W B A DU K A WTAT R AR i 7KK AT ik B HEObR #E[9] . Dong
SN I SR P H 8 1 S IR T A5 BR PR K 99% )45 5 1 [10] -

BT IR A ROR YT, TE AR, KI5 8 2 7 W M SO [11], (B IR f A%
i, PUGTRAE RS, HUR AN SRR ARG, AR AR R A F B A o e B i, & T H
PRYS GD (N5 1+ TR 5 ) IR AR BRI VR L AR B, 2 Pl T4 22000 &2 Ja (1 H ARTS R IR E
LBk, R t] A S R S 1 [12].

2.3. BRI E

PR AR A KA — oM Y A SR B R AR K ) T 02 o KR AR & A R A . BRES T HK
R T2 FBURI AN E TG IE 0. AR R BORIE I AR IR R K P 985 . B Ao TEmL
BRIREL, TS BB o 5 SR BN IR 23 5 BAE K, PRAIE — 2 2 [ BR824, i
L BES I KA e AE TR FOIIN FUARIR, — ABEASE P ) PRV A R PR A B A B AR VR 2 3 55K 11
R, (RREFEIER

e B RUE N AR AT AR, AR IIES . BB T IR RS2, 5 Bl b i T s T 5 S T e
BRIR & o XL TCHLBRIR £6 AT LAUTHE R, MK BT WTE T ORI LB IR 28 75 2 ik — D AL, mT L
i 3 9 P T i A U7 U BR[13] o

Leong 5 A A ISR AL BER AT A 1t A AN S PR AL 45 R P 25 B — 4 PR 7 ASEBIK R A [14]. Wang 6
NIEREHE AN 5 FE R &, M8 T = RIS R R, 4% A0 BR 8 13K RIAEAE I A /K b SE DRt I
A L ARFFA R K B AL PR RE[15]

R AR E BN RE e, R4 BRI, I AR D, ARBRRCR A E A AE T IRIG R, AR
e, EHIF) iz R, AR BRI R, AT A RE AR E BB, HK R B R R v e
AR =
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HIEAR B T o JRIK PA— 58 PSR WAL IR TN, Ak A 7 S AR AL FIRAIRES o I\ I 71 i
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RCH MK R ETISCRRBRES  JRALAS . BERR SRS . E AU U T R K I A BRANHE RS A 8, T LR MK
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Figure 1. Circulating water drainage treatment system process and sludge treatment flow chart
L BEHKHKERASE T Z 55 ROEREER

3.2. BITBHELHER
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Table 1. Operation parameters of fluidized bed unit for circulating cooling water treatment in power plant
1 B ERRAKLERUARRERRNIZITSH

LEsH BHE

JOBL= 300~400 m3/h
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JE K S 4~9 mM
JEK SR 0~6 mM
g mIG AR AR pH 10.5~11.5
PAC InZi & 5~6 ppm
PAM JnZj= 1.5~2 ppm

VIR R R E K 5 K S AR a3 an B 2 P, TR 23 B R PR I H 7Kk e B2 AR ke 35 4]
3R . Gidah SGERIRACIRAL TR, SAEEERE S 2.5 mM BUR, AR 28R 1 K A iR AR . 2 [
X B TAC R AL BE 5 KM /N T 3 NTU, il 2 B A1l i oK

7 b/ N N

BEEE (mM)
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Figure 2. Variation trend of total hardness of water in and out of the fluidized bed for crystallization pelletizing
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Figure 3. Variation trend of turbidity in and out of fluidized bed for solid-liquid separation
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