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Case Study of Design for an Integrated WWTP under Stricter Effluent Standard
ZHANG Yang, LIU Jun, YUE Zhonggiu“ , XU Xuechi
(Hunan Aerospace Kaitian Water Service Co. , Lid. , Changsha 410000, China)

Abstract [ Objective| This paper shares and discusses the design of an integrated wastewater treatment plant( WWTP) with high-
standard effluent, in hope of offering an insight and reference for the practitioners. [ Methods] The design scale of an integrated
WWTP in Shandong Province is 40 000 m’/d, of which industrial wastewater 10 000 m’/d, primarily originated from printing and
dyeing as well as food processing wastewater. The designed effluent standard is relatively high, with conventional indices except total
nitrogen all meeting the standard class IV of surface water. [ Results]  For this purpose, the wastewater treatment adopts
“pretreatment+ phoredox anoxial oxic ( AO) biologcal tank + secondary sedimentation tank + high efficiency sedimentation tank +
denitrification filtration tank + ozone catalytic oxidation tank+biochar filtration tank +sodium hypochlorite disinfection” , of which the
domestic wastewater pretreatment process is " dense and sparse grid+aerated sand settling tank" and industrial wastewater pretreatment
process is " adjusting tank+hydrolytic acidification tank+air flotation tank+primary settling tank" , and the two components combined
into the subsequent system after pretreating separately. The sludge treatment process incorporates the combination of gravity
concentration and high-pressure diaphragm plate frame with the sludge moisture content less than 60% , and then transported for unified
disposal. This project are equipped with overrunning pipes ( canals), which can be flexibly modified according to influent and effluent
during operation. [ Conclusions] The WWTP meets the high-standard effluent, which puts forward higher requirements of design,
construction and operation.

Keywords integrated WWTP stricter effluent standard prolonged process flow different pretreatment operation mode
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Tab. 1 Designed Water Quality of Influent ( Industrial Wastewater)

SH Kt/ b2 HH AT S ss/ TN/ BRA/ MBE(TP)/

(m’+d)  (COD¢,)/(mg-L7")  (BODs)/(mg-L7") (mg-L™") (mg-L™") (mg-L™") (mg-L™)
e 5 550 200 50 100 30 20 1.5
B 1 000 300 150 100 35 30 3
HoAl 3 450 500 180 200 70 45 8
AL / 314 145 164 44 35 5
it / <350 <150 <180 <50 <40 <6

A TG K BEK AR AR S O M A 5 K AL 3]
Bt KA B AT (i K PR R AR E) (GB

3838—2002) H IVIE/K bR ifi (SS TN E&4b) . BAk+E
Frunge 2 Fion .,

&2 Btk AR (B mg/L)
Tab.2 Designed Water Quality of Influent and Effluent (Unit: mg/L)

1 H COD, BOD, SS TN AR TP

B HEKOK BT (k) <350 <150 <180 <50 <40 <6

Bt KKk B (D) <350 <150 <300 <55 <45 <6
Bt H 7K 7K B <30 <6 <10 <10(12) <1.5(3) <0.3

VE MK <12 CHE TG B AR
2.2 kS
(1) KK S sl
Tk K 2 Al 7 it 7 AR Ak B S I K
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Fig. 1 Process Flow of Wastewater Treatment and Sludge Disposal
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Tab.3 Main Structure and Buildings of WWTP

& 2

®3 TKALET EEA S

1EAKTT XSS T AT
Fig.2 Layout Plane of WWTP
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Fig.3  Mode 1:Full Process
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Fig. 4 Mode 2:Overpass of Air Flotation Tank
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Fig.5 Mode 3:Overpass of Ozone Catalytic Oxidation and Biochar Filtration Tank
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