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Effect of continuous pilot-scale study of direct recycling waste streams on
effluent quality of drinking water treatment plant

XU Yongpeng'*, ZHU Shijun®, CUI Fuyi'?

(1.State Key Laboratory of Urban Water Resource and Environment( Harbin Institute of Technology) , Harbin 150090, China;
2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To investigate the effects of direct continuous recycling of waste streams generated from drinking water
treatment plant on effluent water quality, polite-scale experimental models was constructed and the changing rule of
water quality was studied for 14 days both in summer and winter in the northeast China. The optimal recycle ratios
of sedimentation sludge and filter backwash water were found to be 4% and 6% in summer, respectively, and was
2% and 6% in winter. Under the optimal recycle ratios, the continuous direct recycling waste streams could reduced
the coagulant dosage by 33.3% in summer and 18.2% in winter compared to control trials based on reaching the
sedimentation effluent standard ( <2.5 NTU). Water quality parameters such as turbidity, color, UV,s,, TOC in
settled and filtrated water were monitored periodically. Results indicated that contaminants could be removed more
effectively in the recycling process compared to the control trials. Moreover, relative higher temperature could
improve removal efficiencies. Over the entire operation period, there was no significant contaminants accumulation.
Recycling waste steams was a feasible approach for enhancing coagulation process.
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Fig.1 Flow chart of the continuous pilot-scale system
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Tab.1 Characteristics of the raw water for experiment
= IR/ C pH WE/NTU  @E/CU  TOC/(mg- L") UVyy/em™  p(A)/(mg- L") p(Fe)/(mg- L")
ES 202 7.5~8.3 4.5~5.5 30~50 4.5~5.5 0.05~0.09 0.73~1.20 0.25~0.35
X 4+1 7.7~8.5 5.0~5.5 30~50 5.5~7.5 0.08~0.10 0.31~0.49 0.17~0.33
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Tab.2 Comparison of parameters at continuous recycling performance in different seasons

. LR L T5 J2 gk B/ (mg - L) UEE
=
' UE/NTU MUE/ NTU M/ NTU 37 RIAGE %
HZ((20£2) C) 120~ 150 5500~6 500 22~36 4 6 33.3
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Fig.2 Turbidity of settled water at continuous operation
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Fig.3  Color of settled water at continuous operation
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Fig.6  Contents of residual Al at continuous operation
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Fig.7 Contents of residual Fe at continuous operation
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Fig.8 Removal efficiency of contaminants in settled water
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