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Abstract ; Desulfurization wastewater from coal—fired power plant has problems such as poor water quality, large water volume, and high
treatment cost.The wastewater treatment technology is also constantly updated.The water quality and quantity of desulfurization wastewater
of different power plants are also greatly different,and there are also big differences in the choice of treatment technology.In order to choose
the desulfurization wastewater treatment technology more scientifically and effectively,the current desulfurization wastewater treatment tech-
nology of coal—fired power plants was summarized and analyzed, and the advantages and disadvantages of various treatment technologies
were analyzed in detail according to the actual case.lt provides a reference for coal—fired power plants to choose the zero—discharge tech-
nology of desulfurization wastewater. The research results show that the current zero—emission treatment technology for desulfurization
wastewater of coal—fired power plants mainly includes: pretreatment technology for desulfurization wastewater, concentration and reduction
technology , evaporative crystallization technology and transfer solidification technology,and the zero—emission treatment technologies of va-

rious wastewater are uneven.The triple tank method and double—alkali method in the pretreatment technology were analyzed in detail. Ac-
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cording to the characteristics of the wastewater,the pretreatment link can be omitted ,which can be omitted to reduce the investment cost.
Concentration reduction technology includes membrane concentration( RO, FO,ED,etc.) and thermal concentration (using steam concen-
tration , flue gas waste heat concentration) .Membrane concentration can achieve a higher concentration ratio and system stability, but its
higher investment and operating cost needs to be resolved.Thermal concentration has gradually become the mainstream concentration tech-
nology due to its low cost and high efficiency. The evaporative crystallization technology uses flue gas waste heat evaporation ( bypass
flue gasification,flue gasification) ,and the problems of corrosion and scaling in its operation need to be resolved.The cementing and fixing
technology in the transfer and solidification technology not only can fix the high concentration of chloride ions in the desulfurization
wastewater, but also have a good fixing effect on various heavy metal ions in the wastewater.The technology points out the place of the ter-
minal high concentration brine produced by the treatment,and the solidified body can be reused.High concentration chloride ion can also
be used to prepare water purifying agent to realize the secondary utilization of wastewater.At the same time ,four principles for the selection
of desulfurization wastewater treatment technology were proposed.The low—cost,low—risk and high—efficiency desulfurization wastewater ze-
ro—discharge process route is more in line with the current needs of enterprises.

Key words:; desulfurization wastewater; zero liquid discharge ( ZLD ) ; pretreatment; flue gas evaporation; residual heat concentration;

cement solidification
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wastewater in Heyuan Power Plant

3 REBERK

UL I 7K P e 4 s it 2 Sy T R AR K | TR
AR D e B2 R AL B | MM PRI 2% 2 114k
FIRGAR ") AT R D A 3 Sy Rk vk 4
FIPRE A, B 4 A5 BB 8 (FO) R BB
(RO) LB HT (ED) 44U (NF) , JEZE 18 (MD)
R N R & St & e AR S S E
FAENUMZE IS R 48 (MVR) 25075 & (MED) (7%
K TR (TVR) (2 HINZE 2% L 5
FIAREEFR IR I AT I K 1) 28 B v 4 0o i, i
FARIEFFIAKEZZIEEIR, T4 A, W M REIR
T B bR, ST TR I
3.1 BRRRE
3.1.1 K %#(RO)

RO FiAR A H FF iK% AL, 23K 80% 1Y
TEKIR AL BEE AR R RB3E ), RO DU S22
BN T, A v BE K W — It g o8 e v
IR 55 AR B2 K s W I 1) s 25 K T8 38 s, )
1o R P ARV ) 7K 1o VB 3 R AR B TRV T
ttel SRR B I B A 3 B I8 8 K
HE AELAT B e 385 T i R T A T i) SR B S
Bt KR I R K AR R TR, N B
BHIERE TR IE R, HETRB &R EZ L
JEE A AR FEER TFC) A E | B REFEML 4
HIRE T A H B TR R K b B, HAR A
HEJIHE 2~ 100 MPa, 7] 43 85 431 /N T 500 /43
TYF KB EEEN0.1~25m’/(m* - d), H
RO RSG5 K A TG e 5 S5 R 35 91 | 75 52 B i 2
ML, HF R B RB B WK 2R, &—9% RO
e ek, HER Wk B2 R RE A B AT B BRI T 28 Kk 46
AR e BE T BT LA, SR FH RO EvE M Rk e 4 &
A28 A KT o BT D0 R g + I B
B TN TRAL B S 1 H T A P K 1A TR I Ak
MR TZRGETRE, THBISERE, REN
KT 98% , P2 A S R 3B 35 R R AL
PR K, ARG KA TS50 1 700 me/L,
B T AR 2RIk 88% , X 45 4E B 1 A A BE &3k
84% LI I, R HLAT 25 B4 B 4 IR 1 B 1, X Cr,
Pb Ni iYL BRI 49% LA L, T2 0] jE 4 FI) A%
A AUEAE (TMF ) + 5 FE 85 20 2 3% ( DTRO) Ab 2
IR K , 45 28,9 MPa [ 3 T AR 5 5 7K 1Y
TEEWRAE R 1%V L 5 OB 77 K L 7
800 wS/cm AT, [AlBFiEAT T« 48 AR B AR + R 3
BB+ R ROSE” MR 4 il g, AT ik 2 2R 4

13



2020 4F55 4 1A

www.chinacaj.net

E A g B K 5526 %

CRESR , JE AR R F 38 3 — A ) S0
BRI K AT 255 R, B8 33 WK BT it vk 3 1T 36
114.6 /L, A B A S0 K BRER gk R4 )
RS A T2, HR4E e CLU M B A JFOR 1) 1.7 ~
2.3 A, [F) B LB AR 3 ot AN AT b i e, R
ARSI % 2 A HERE AR ST E AT, AT 2
W1, =PI RO A A IEB BRI 20 v/h BB K
Wi 2 3 v/h, H TDS ATH4E 2150 000~200 000 me/L,
BA AT AR

3.1.2 E##%(FO)

1EB3 (FO) F AR B R0 H T KR Ak 5 7K Ak
R BIE WAL ER Y FO DLk BRI 1B 7 )
(35 335 R SR BJ) 7, 1 T 4 7K A i K Ak 2 3 iR
IKAZE A 8 W TR TS BRSO A
S T 9K 5y, REAEAI, 15 75 22 U BOT O B2 13 4 3
FIPY ST IR B R, AT R T 8 5 B R
BB N T FO BR, IEB B BR3¢
M £ A FO BB, BT & ED RE
SOV T 22 B BN IE 3B i vk i e K O )
W ok TDS WO 60 000 mg/L W 4E =
126 000 mg/L, [AlBF SE 50 AL 4038 B AE IR Sk, [
WA | BIEBIE RGN K EHE0 H e e
ME TR BB AT, 1R 22 mi/h S KGR =
1.5~2.0 m’/h K52 55 >60 000 mg/L K 1k 46
ZAEE>200 000 mg/LPY . ARSI HEE, H
BB AR E R ARG MK B i
700 m®, IEB BT iR 78R, R fE R 28 1T
()T, A K T35 385 33E 7K 7K 5 A AR T

RO NG B ), (H 5 & A i e 55 25 3 3% 2
[0/ FO J@& H A F2  REFEAR, TR BN TT, 4%
g op, FL IR SR T R B B B0k DF 2T B TS e nl
W RS A AT U, T TR A T A T A
ShBE R, [FIE, 1E 18 385 A7 76 ™ 51 1Y N BB vk 25 1 ik
G,

3.1.3 ®= %4 (ED)

HLB AT BOR L B HL 3 S 3K 8l g, R B 58
et i e it M S BRI A IR AL BT
AREA LS R BRACR AR R BT REFE L A
SR Ak A DO B ST AT T HLIB AT M 4 T K T, AR
PR KA 6 1, WK CUMRBERTIA 116 g/L, R 4G0 5
REFELE 300 kWh PN, {H JFLBSE M 119 45 35 [m) B A 15 it
P, A AT AR P X R R K B A R Ak B AR Ak
JE IR I 7K, Hode K TDS & 35 15% , %7K TDS
E AT 0.3% , °T B R A B GTE bk, Ew
HEAEUS AR T g K i e e R W 4R R 80% B, A

14

fehu 46 7% R vl ik 5 5 L E, NaCl & & K F 210
o/Lo MRS B SE T BB K Mg X LB A
i ARAYFZ A, R K H Me™ W KT 0.179 mol/L A,
FF E ARSI B 25 9 200 0, %o Mg™ ViR B e v i I
IKTFIATHALEE, F5 80 B 58 T I K B A
) AR AR AL 3R bR F B AT i — 2D e 4 [
BEU K, T v e e R B AR o B 7% MR 5 B Y
21% ,Cl" iR 2R 93 000 mg/L,

Zi b e s EEATAE LR 4 . D A,
PR AT 28 e, TS RERE LA I Ve LA |
BT BT A R A A1 e A S, @ S %
PG ZE, REEM 2, O Frab R, B
YRR KBRS BRI K T B IR A 2R T
BT BEOKFTAL B SA, @ A AR, W AR AL
Lo — 1 IS IR S R
3.2 HRIRYE
3.2.1 FEARKY

P ZERHAT K 25 K, B W AR FE LR
R R 40 5 R (MVR) . 2 205 il 16 36 728 &
(MED), MED 244 2 278 & a4 I, il — H7E Kk
BRPEA R IR N T R FE KR i PR R
2 BT Y 2R A0 2 T BB A I ),
R FHAEL, Urbaniec %5 AT 53R B, FkCHY
SRR 75 K 2R e AR R T2 28 VR0 FE LD
I R AR X 78 e i R o T AR R R TR A
T X 7% AR T W Uk AE A I R R P

MVR FARFIHZE & R4 H 5 77 IR FEA
FILRE BRSO 1Y 28 7R 2 R 4R ULD LA A 2 42 7
o L IR, EE BT iF A 2R R R B ACR i 2
M MVR RS o i BN, 8 17 F
o, AShERE R &, AR SRk M4 i B b, MVR &R
B TIMEEER IR HE O B rh 34 28 LI 48 5 i
RAERE S BEE SR MVR H AR5
g K iR IR R W I BOR BB CL ik B I
13 035.96 mg/L Y45 % 31 390.26 mg/L, Hik 45 %
LR IEOKEY 2.4 £, 77 K385 80% , HiZE R 7K TDS
H 4.5 meg/L, &b PR B4, 0 R % 1B JE K pH
X} MVR W52, 1% 55 A7 76 J8 1l RN 45 375 1) @, I 7
b MVR ARt MED AR %, %45 /017 | b i £2
AN, ZE VR T FE i I, A AE — R OPE B A
L, MVR & T MED™' | EH I 2x1 000 MW %
H LZEL R BB e 45 A0 MVR 25 2 45 it B3 A B i A I
KK A A5 B 20 h 97.5% 1 Tl A il — 4%
AR R 25 TR 2R R vk 4 R % K, SR F MVR
5 MED £ 85 A Y i o Il ) Bt 45 F,



E AR ML AR B K ZHE AR BUIR 5 % Ji

www.chinacaj.net

2020 4F55 4

BRI R T2, FAb B 1« JEKFERTE
20~30 kWh" | [F] 75 K i i 25 PR AR IR, HL 2 A A
() 2535 977 JE3 ol ) AT A A ik e, — M HE 1 VK R 5 22
THALFE
3.2.2 WARARKY

AR RO 15 7K e 4 Dol i — FRERI 95 ~ 120 C
TRIRIA A, PR NS M AR 5 VR4 38 AT D It e
B RBLR K 2K TR T 1k B Aa s b FE B N SR
UG W46 5 i e K AT — b B3R, /3
SRFEIN T B P K FHERC T2, R 51 RALE
110 CHEA X BRI K AT 4 , Ve 4R A5 3 mT 36 5~
10 %, S e 5 C1 MR EE 423 300 000 mg/L, #)
JCAEE A AN B ) 2x1 000 MW HLZH 1Yk 46 R 48
RN AL, At S B A 18% MR A
92.8 °C AR AR SR A 7 2R 7K e v i, A B BE 77 A
10 vh W45 S5 A T 10% ~25% , isfTid
WRARTE N TR 40 A5 23, A R 2 TR A% 45 45
AT, RBGS AT AT, I ER LS I R A 1F
fif ok,

5y

HLBR R {E AL

TR M

N0°C| FEEmA RS
B K I 8 B

(b |t i 2%

s S=" <
WAL RS i A

A E i B
&K I 5 53 5

54 iz]

TR WA YA G

1—BRZ54%: 2— W2

B3 &Me) MaEKESR T ZHEE
Fig.3 Zero discharge process route of desulfurization

wastewater inTaizhou power plant

R R A SR PR T K B e 4l i, il
BRI A B B A ORI T, o 51 A A 2%
PRAERENR ; AT BRTIAL FELEA ST BTt m] A ATl ™
A A ERK 5 BREIN Ak B B it T M A R T B B A
HEAT AR | A B AN i, R T 8 BEIA 5 i
TUedn s nl PO b B S PR, D7 fasfr 4R, itk
AN B IR 7K e 2 Dk PRI A H
4 BEELERBA

R i e B v e JEE Y B /K R A 7 28 A
A, BN A MVR 28 A 45 i B R B 22 808 e 25

BN EAFRIE R I . H AT Rt
PR R M EOR AN 55 BEIE 26 A MR TE W5 2 K

EERIE
4.1 ERFEEREL

55 T 25 R R F R AR AR T I K 78 e 2
Al AEE A, il ERCGES 43 23 TR AT 350°C 22 A7 g I
AN W R KR 1 FE AR R A R AR TR X, R R
TR S A S 15 7K 25 A0 B/ NV , T 7K A J s )
PIZE A 46 5, 7= A I 235 S R B IR 0k R PR R B 4R
HTZRBEmE 4 s, ZEAR0)HA R5E %
Wi /N2 ST AR TT 5 2%350 MW HLAL 5] A 554
M 78 K45 A i R G0 AR I K A A B ol /b
4.3% , T2 AN SRR R BUR B> 14.6% 7

B B

| & -S| Bk A5 [
§ KT

B4 FHEEERSE R

Fig.4 Bypass flue vaporized crystallization technology

] P 55 % AR T BIF 5% K 22 DIBE R & Bl
55 SEBRAUG BB 1 B0 ) 2 AR SO A L 55 1k
WSk ALAR N, Ab AR = R 28 TLAD B I 7K B, By 3
FE ; [R1AF 25 Ak a2 DR B T R R A T i v s Rk
WA I K AE 28 A R v ) JE T 78 R 4, e e % 2
B4 JE A7 1 7 T AL BT 25 ke 2 48 it e R S 1% B S
kL,

BT R 55 B8 78 R 45 fh s 28 K i il R 78 &
R K  REIEEISIHEH AR ZZEH AR, NECRH
TERE F AT 1 K 55 Ak Nk, T A A
T S AR IR 45 5 6 28 RIS AT, 5 AR
7N THEBUR S AR PR FE 5% AN A SXTH T ARG
TR, BT A0 2 R T Al A B
ST 5 T S A v B B Y R A AR
Ko IVGIGG A #E S T 28 R B A PR IR K R
TR S FES BT 6% 2247 335 C i iR A< 7%
KWK, T ERFEE 5 iR, Ehriafrid i
kK ZE & a6 vh i R IFIE TIHE 5 vh, K
REBER N 53.4 JT/t,

FIRZE RIS BRI 52 B K (R 28 & 435 i, (B
FH AR AV Z AR A .

1) 2545 AU . 300 °C Ze A7 B v TR <3 o e e
Z AL (553 13 000~ 16 000 1/min) Ji5 e iR |
FEHVCIE B IX, XY AR I H A BT i A T —

15



2020 4F55 4 1A

www.chinacaj.net

E A g B K 5526 %

i Bt b

-kl ik 25— ri ]

151 &

W5 AREAERER

Fig.5 Evaporation crystallization in evaporation tower
(B, SR I B Bk ARl HGR T R
TR T A B S BRI Y Ca® Mg A4S
Ja i, Wk IEE T2 60 C LA LR, ks P13k
Dy NI G, S I 255 LB AT RICR | i i 1]
PR T

2) HE4 IR ME e RS Z5 Al A A B AR v TR E b
07 AR e E AL AL R B R RIS B S A
JITHE) . MU A St ST i Jh I T 3 L FB BB
R TR ZESE LS A B SR AR

3) A AR 2E e 55 A s Ok ST A A
16, LSRR AR R 3 s 2 ) A1 TR

4) KPR IO [ e o5 AL Al AR 22
PRI ORI D, B AP A

5) iR . 28 R BRI 28 R A A Y 2 ~
34, il AR A A FR 22 R X
4.2 MHEBIZEHX

HHIE W53 55 2 R 1 25 Tt 5 HLBR 2 e 2 [] F) A
A PN FRISE R A U 55 A | 5 W P K 55 Ak
JS/NBR IO B TR0 5 AR S A 4 i T ) 25
R A R B SR A AR AR T A AR A 6
7R o R BEOR TR b i BN JERE N2y, b
DT RGBE T AR S X B g TC ] R AN R
MR 0 AL 78 K 2 T fr (S M A K
Qb PR AN AL WG B B GE | TR 25 L e AR i I
BV A RIT G F IO IR K A T 7% e A T4
15 180 CZc A N E, HARE nl A A R A
ZRR AR, 1 AR IR 1l 2 7K WO ZE AR
A2, AR AR 35 R =R, At
7 HEN IR K 28 R JA AR TR 5 e R AR A8 A
T BRI K, TR B 1 A A2 A LA R A
JEE AR AT B TE BE |55 2 2 R A K
SRR D A5 ZERY T BT

5 BEKFHRMER

F B R 7K 2 HE T 1) 25 1) 2 HE R AR e R Y
16

e JoIi

bl

] ] ks

RO ﬁ%n&a@mmHmm%éﬁ}—v{E% |
K7

He MHEARMA
Fig.6  Flue evaporation technology

R K FHEGS AR B A BT B 7 A R
R, GnAE = IRAE AL BRIR T 72 A i TE PR e AL A
G PER S, HEEKZE A7 45 S Eh Msvk
FEGEIK FBAT 4 MpAb R . © BB A K W
AHEE ORI 5 @) 77 A 45 SR 7T 43 e R Rl
e [ N R TR 1 (AL U NI I 51 [
FH ANTE K BR AL 7 A2 1 Mg (OH) , AT B ]
FH ;@ 77 A v R 7K AT R S8, 7 AR IR R R R
AT K RE ;@ e e B AR K HE AT 7K 8 [ 4 il
FALFUPPR (ANt i% ARSI ) BRI 5

TR I KR 1R B K, X T S Eh K A A,
Yeboahy 25" WG IR 52 K S50 TR &, FH e e
NaOH IR AE A B8 e 790 2 1 B B R 1) Ll BT
P, HA R EALR SRS 7 d JSPUERE R 7 MPa DL
0 R B AR AE . Renew 454 A % K Mk 46
W IR /D K R TR G A B AR A T A A i
As™ Cd* Hg™ Se" R HHTE 10%~32% , fEIRA
PRZRHIA B FeSO, 142 w1 43 i B9 19 [ 72 5%
o Brm K SR B Rk KU AE [ Ak
B, R R e Y C1 B [ 2 Tk Je e 24k
PR K A IRIE A AR JE AR 5 48 AN
S5 B o S PR T SRS A A 1 o ) R T A A
AT FAVERS S B AR, C1 IR A 4 R 1Y IR

6 RRTRE 7k 5 & i ok

AR R B ARK T Z )5, 5 R g
2% o A FE BRI S, 5 IR K Hh R /INBURE 7 ) 5t
R DLTE R LI LB . W UL ok A
Redem REMmRE Ra @k REmmek,
REdmEk RGNS OB IE KA 22 48
DB A R R T B SRR T, TR R K R B R
B 5k ALY R O, AR R A A
RGN, T A KR, KT 2 R R 7
7N




E AR ML AR B K ZHE AR BUIR 5 % Ji

www.chinacaj.net

2020 4F55 4

TR

PR B th]>[ B0 5y B | & SR

Bt ek ——>{ T B |k v ] A —

.
TR «— 1= it < s s )
7 B SH &S AR TR

Fig.7 Process flow chart of preparation of water

purifier by desulfurization wastewater salt
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