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Analysis of zero discharge system performance

for desulfurization wastewater in a power plant
LI Yajuan, LIU Yong, LIU Guidong, YU Yaohong, YANG Yang, YANG Yong
(Xi’an TPRI Water Treatment & Environmental Protection Co. , Ltd. ,Xi’ an 710018, China )

Abstract: Desulfurization wastewater from coal power plants is characterized by complex compositions , high salinity , strong corro-
siveness and easy to cause scaling. Since the“ Action Plan for Prevention and Control of Water Pollution ”was promulgated , zero dis-
charge of desulfurization wastewater has become an inevitable trend of deep treatment of pollutants from power plants. The bypass
flue evaporation treatment process for desulfurization wastewater from coal-fired power plants is of small area , low cost in investment
and operation , convenient operation , no secondary solid- waste and so on. Bypass flue gas evaporation has gradually become the
mainstream technology of zero discharge of desulfurization wastewater. The flue bypass rotating spray drying method on the desulfur-
ization wastewater zero discharge treatment was involved in a coal-fired power plant of 2x350 MW. Each unit was equipped with
two 2.0 m*h two-phase flow evaporation towers. The system running performance was tested , and the results showed that the spray
water volume of evaporation tower met the design requirements. The inlet flue gas temperature was between 333-347 °C , and the
outlet flue gas temperature was between 152—167 °C. Evaporating 1 m’ wastewater needed average 10 275 Nm’/h high temperature
flue gas. When the spray water volume of a single unit was between 3.1-3.9 m*h, the inlet flue gas volume of evaporation tower ac-
counted for 3.2%—3.7% of the total flue gas volume of the unit. The boiler thermal efficiency decreased between 0.29%-0.33% ,
and the increased value of coal consumption for power generation by processing 1 m’ wastewaler was between 0.27 —0.31
¢/(kW +h). The operating cost was between 67.56—71.36 yuan/(m’+h). The performance indexes of the system met the design re-
quirements. The bypass flue gas drying technology had high efficiency , low cost and good operation effect for realizing zero dis-
charge of the desulfurization wastewater.
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Table 1  Effluent water quality of the three categories of
desulfurization wastewater treatment

iH K fE it | K fE
pH 8.61 AA 2.75 mg/L
R 24 300 pS/cm oy 0.24 mg/L
RN 34 080 mg/L ALY 12.50 mg/L
Ry 38 mg/L ALy 0.12 mg/L
e 8.34 NTU ek 0.69 mg/L
cr 5507 mg/L TR 0.049 mg/I.
S0, 11098 mg/L B 0.23 mg/L
Ca® 32.10 mmol/L gt 0.017 mg/L
Mg** 90.57 mmol/L ey 0.23 mg/L
i i 1729 mg/L. B 0.096 mg/L
CcOD 84 mg/L syl 0.003 7 mg/L,
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Fig. 1 Zero discharge treatment process of desulfurization wastewater
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Fig. 2 Test results of water injection rate for
bypass drying evaporation tower of unit 2*
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Fig. 3 Test results of air extraction capacity of

bypass drying and evaporating tower for unit 2
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Fig. 4  Test result of flue gas pressure of
bypass drying and evaporating tower of unit 2*
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Fig.5 Flue gas temperature test results of bypass

RS

drying and evaporating tower of unit 2
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Table 2 Results of furnace efficiency analysis
of bypass flue gas treatment system

ARVE R T 1 TH2

HLA B faf /MW 263.1 315.0

A A AE/(Nm®-h™h) 31657.5 39317.6
A FVE AR BE °C 337.85 346.2
ARSI/ (k] -Nm™) 474.3 486.7

A&/ (Nm®-h ™) 53 445.2 65781.3
AR AR 162.3 154.3
A /(K- Nm ™) 217.6 206.1
gk /(m-h") 3.1 3.9
SR AR/ (R 132.3 154.6
JEIEBAE/ (k) -kg™) 21230 21230

S A A /(M] - 2808 729 328 158
JHA AR /(M -h ) 8126 10 948
i HOR B ARAE % 0.29 0.33
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150 kW, 8 3 F B TR A 31 180 kW, [~ FH B
0.38 70/(kW -h) , b 3 7K i 6 #E HoL 4 2 8.55 7T /hs
2WLAL B 15 R 75%~90% 75 K IEWIK i 7 3.1~3.9 m’/h
B, 38 el R DR T A DA BB AR R AR B A
TR A K K H RS (B 0.27~0.31 g/(kW +h),
LT AR 0 M8 Sl 670 TG/, W K M5 RE B4 2% R oM
58.13~61.93 JG/h.

gi F IR AR P K Z HE AL B R G s AT A
N 66.68~70.48 JG/(m’-h) , F X} F 78 & 45 fb 32 17 1
A% 150~180 76/ (m*-h)", 55 [ M0 28 K H R 1847 WL
ARAN Ry 7% K 45 di 10 409 22 A7, i LR 43 BROAS B IR TR
BIRATLASEIEE G FIH B R T4 dmh b A,
AT B B A3

4 it

(1) 2R JH 55 It 0 3 W 55 T 8 2 T 1 AR XF I3 it 12
IKPEAT B HE AL B, 350 MW HLAH IR B 26 2 m*/h (1)
FERIE ERIE R E AR, RS
HBATROE WK B R BT R

(2) 78 K38 A VISR B R 333~347 °C, H A
AR BE N 152~167 °C L, 78 K& 1 m’ I 7K 7 2 4l B iR

(F#% 186 )



