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Research and application of wastewater zero discharge

process in gas power plant
YIN Li, YUE Chunmei, FEI Jianying
(Shanghai Minghua Electric Power Science Co. , Lid. ,Shanghai 200090, China)

Abstract: According to the characteristics of gas-fired power plant and wastewater quality, the zero discharge treat-
ment process (brackish water reverse osmosis concentration + integrated clarifier + nanofiltration + electrodialysis/
seawater reverse osmosis+sodium hypochlorite generator) for gas-fired power plant was proposed and implemented.
After treatment, more than 90% of the wastewater was made into high-quality fresh water, and the conductivity of re-
cycled water was less than 120 wS/cm, better than the water intake quality of the power plant. The concentrated high
salt water was electrolyzed into sodium hypochlorite. It was demonstrated that the sodium hypochlorite could replace
the commercial sodium hypochlorite for sterilization of circulating water in power plant. No other pollutants were dis-
charged, and only sludge was exported from the clarifier. The project had operated stably for more than one year,
during which no equipment failure, membrane fouling or other problems occurred. The normal cleaning cycle of
membrane was half year, and the normal cleaning cycle of generator was one year. The maintenance work and clean-
ing frequency met the expected requirements, so as to realize the wastewater utilization in the gas power plant.
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Table I Summary of wastewater volume of a gas power plant
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Table 2 Mixed wastewater quality of the whole plant
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T H Wit K A% K
pH(25 °C) 8.00 7.89
5% (25 °C)/(uS-em™) 1408 1817
PR /NTU <1 <1
W FEEY/ (mg- L") 919 1157
#5/(mg-L7") 127 110
B/(mg L) 23.0 39.9
WIR A M/ (mg- L") 275 310
ABTF/(mg-L7") 218 249
#H/(mg-17") 71.5 110.7
AR/ (mg- L") 342 380
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Fig. 1 Zero emission treatment system
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Table 3 Effluent quality of main process sections

WRIEEAR/ (mg-L7")  3456~4712  2832~3022 2 442~2 666
5/ (mg-L7") 43.0~62.1 2.6~3.3 1.7~2.2
B/(mg-L™") 0.023~0.042  0.001~0.009  0.006~0.060
#/(mg-L7") 1043~1423  896.4~922.5  840.2~890.7

AR/ (mg-L7™") 191.8~230.5  24.7~33.2 14.4~23.1

4t/ (mg-L™") 10.8~11.6 11.0~11.9 11.3~12.1

A/ (mg-L™") 19.7~22.5 20.4~21.7 15.0~19.2
#/(mg-L™) 3.7~5.1 0.009~0.015  0.003~0.011
#/(mg-L™") 0.013~0.066  0.023~0.089  0.004~0.062
A/ (mg-L™") 0.136~0.186  0.003~0.006  0.001~0.006
#/(mg-L™") 0.210~1.739  0.009~0.031  0.002~0.013

SR /(uS-em™)  5760~6203  4720~5008 4 070~4 335

pH 11.52~11.61  3.19~3.31 3.99~4.10
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Fig. 2 Main membrane element inlet pressure change
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Table 4 Comparison of components between purchased sodium hypochlorite and engineering prepared sodium hypochlorite

T H AN T R R A W TR ) A8 K SR N TR GB 19106—2013 #i5&
R T A 5y B (UL G ) /1% 8.14 1.09 —
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