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Research on the application of water saving technology of circulating

water controlled by electrochemistry and agent combining treatment
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Abstract: Based on the demand of water saving and emission reduction, a refinery adopted the addition of electro-
chemical device as a transformation plan to upgrade the circulating water system. In order to control the sum of the
calcium hardness and total alkalinity of circulating water below 1 000 mg/L., considering the treatment capacity of
the electrochemical device, the water quality of the water and the owner, the concentration rate of the upgraded sys-
tem is increased to 7 times. The water-saving system of electrochemical and pharmaceutical joint treatment of circu-
lating water control upgraded by the electrochemical water-saving technology were analyzed. After half a year of con-
tinuous operation, the concentration rate of the circulating water system was increased from 4 times to more than 7
times, the circulating water supplement was reduced by 19.7%, and the sewage discharge amount was reduced by
64.5%. The economy of the electrochemical water-saving technology was also analyzed. After the upgrade, the
amount of corrosion inhibitor and fungicide of the system was reduced by 50% and 98%, respectively, saving 1.55
million yuan every year.

Key words: circulating water; electrochemistry ; water saving and emission reduction ; sterilization
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Table 1  Status of circulating water
system by pharmaceutical treatment

T H A FEK (A 2KIK) TEIRIK
pH 7.3 8.4

S R/(uS-em™) 420 1630
JUVBEE (L CaCO, i) /(mg-L7) 210 670
B 8 B (Lh CaCO4 31 )/(mg-L7") 166 522
SABHE (L CaCO, 31 ) /(mg-L7) 110 230
AEF/(mg-L7) 55 226
MEE/NTU 3 16

T3 A IZAE PR K B B9 R ok K 0.069 mm/a,
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Fig. 1  Process flow of circulating water control scheme for

electrochemical and pharmaceutical combined treatment
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Fig.2 A Schematic diagram of the

electrochemical water-saving device
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Fig. 3 Change trend of circulating water hardness
after combined treatment of electrochemical
and pharmaceutical treatment
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Fig. 4 Change trend of residual chlorine in inlet and outlet
water in combined treatment of electrochemical and agent
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Fig. 5 The XRD generating scale in operation
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Table 2 Comparison of the main
operating parameters (mean value)
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Fig. 6 Change of circulating water system
and concentration ratio of circulating water
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Fig. 7 Comparison of agent dosage before and after upgrade
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Table 3  Economic benefit analysis
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