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Technology
ZHOU Ming-fei', LIAN Kun-zhou', WANG Jing', LIU Ya-peng', MAO Jin',
YAN Bing-cheng®, LI Zun-feng®, WANG Yong-qian’
(1. Xi’ an Thermal Power Research Institute Co. Lid., Xi’ an 710054, China; 2. Huaneng Jining
Canal Power Generation Co. Lid., Jining 272000, China)

Abstract:  Desulfurization wastewater has the characteristics of complex water quality and high
salinity, which is the difficulty of water saving and emission reduction in thermal power enterprises.
According to the characteristics of desulfurization wastewater, the treatment effect of electrodialysis ( ED)
process on desulfurization wastewater was explored. When circulating flow and current density were 10
m’/h and 160 A/m”, ED could concentrate desulfurization wastewater with total dissolved solids ( TDS)
content of about 50 g/L to about 200 g/I., and the minimum desalting energy consumption was 8. 78
kW - h/m’. The inverted pole could effectively remove the deposited scale layer on the membrane surface
and reduce ED desalting energy consumption. Its combination with RO could achieve two-step desalting
of desulfurization wastewater. The desalting rate of RO system was higher than 98% and TDS in effluent
was 0.4 g/L under the condition of 50% recovery rate, which could be used as supplement water of the
circulating water, desulfurization process water and other supplement water of the power plant.
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Fig. 1 Working schematic diagram of electrodialysis
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Fig.2 Changes of conductivity of concentrated and fresh

water and voltage, current in different circulating flow
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Tab.1 Stable operation parameters and performance index of ED system in different circulating flow
PR/ | MoK KRR/ | WK KR/ TDS/(g - L™') PR o Jhi L REFE/
(m' - h™") (m’ - h™) (m’ - h™") AR | Mok ik | dek ik | (mg st em ) | (kW hem™)
8 1.3 0.2 60.42 23.49 204.48 125.07 12.08
10 1.3 0.2 61.85 25.49 206. 64 125.25 11.71
12 1.3 0.2 59.38 24.86 202.30 115.06 12.73
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Tab.2 Stable operation parameters and performance index of ED system in different current densities
HL T BRI/ | WK K/ TDS/(g- L") PRI A% i [ ER BERE/
(Aem?) | (w'-h) | (') [ Ak [ Hokiik | Hokitk |[(mges ! om )| (KW hem)
160 1.37 0.13 52.21 23.93 198.13 101.18 8.78
180 1.36 0.14 53.20 24.11 203.89 104.47 9.91
200 1.30 0.20 54.88 22.98 213.42 116.55 12.00
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Fig.4 Change of conductivity of concentrated and fresh

water in different influent TDS
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Tab.3 Stable operation parameters and performance index of ED system in different influent TDS
#EIK TDS/ AR R/ HOK KRR/ TDS/(g - L") AR I JhiEh REFE/
(g-L7) (m’-h™") (m'-h™") Yok | Mokidik | (mges™'em™) | (kW h-m™)
55 1.3 0.2 25.60 208.72 109.38 9.23
48 1.3 0.2 21.40 197.10 98.18 9.56
43 1.3 0.2 18. 60 195.50 89. 60 9.74
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Fig.6  Changes of conductivity of concentrated and fresh
water and voltage before and after inverted pole
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Tab.4 Water quality of RO system under 50% recovery rate

H 5%/ Ca’*/ Mg** / S0;~/ cl~/ TDS/
BH | | sen) | (gl | (mgeL?) | (meorh | (mgel) | (6oL

SR 6.9 49.5 59.2 18.2 13 900.0 11 430.0 50.7

ED %k 7.1 133.4 187.4 90.3 56 010.0 53 900.0 209.4

ED ¥k 6.8 23.2 40.3 5.7 10 080.0 2751.0 24.1

RO ¥ 7k 7.0 43.1 60.7 13.5 19 400.0 6100.0 49.3

RO j7K 6.9 0.4 23.7 AAE 168.6 118.0 0.4
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