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Design of Double Membrane Reclaimed Water Project of Yantai Taoziwan
Wastewater Treatment Plant
LIU Xiao-jun
(Yantai Urban Drainage Service Center, Yantai 264000, China)

Abstract: A reclaimed water reuse project in Taoziwan wastewater treatment plant was
constructed to realize rational utilization of water resources. The project is expected to alleviate the
shortage of water resources in Yantai and meet the demand of reclaimed water for one million tons of
ethylene construction project in Wanhua industrial park, Yantai power plant and other projects. The new
scale of the phase I project is 5x10" m*/d, and the total scale of the reclaimed water plant after completion
of the phase I project will reach 10x10* m’/d by utilizing the original reverse osmosis facilities of the
wastewater treatment plant. The water source of the reclaimed water plant is the effluent from Taoziwan
wastewater treatment plant, and the influent water quality needs to meet the first level A criteria specified
in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plani(GB 18918-2002). Based
on the characteristics of the influent quality and the utilization requirements of the effluent, a combined
process consisting of ultrafiltration and reverse osmosis was eventually determined. After completion of
the project, the effluent quality is better than the requirements of The Reuse of Urban Recycling Water—
Water Quality Standard for Industrial Uses (GB/T 19923-2005), and the average turbidity and TDS in the
effluent are 0.3 NTU and 110 mg/L, respectively.
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Tab.l Design influent and effluent quality of reclaimed water treatment project

Ss/ U/ COD,,/ | NH,-N/ | &KW | KRFE/ TDS/ SR/
WH | p | gy | R | 5 meron | o g |
(mg-L") | NTU (mg-L") | (mg-L") |BE(D-L")| (mg-L") | (mg-L") | (mg-L")
K 6~9 8.0 8 50 5 10° 2515
ik 6~7.5 <1.0 <0.5 <10 <2.0 <0.5 <500 >0.05 <120 <0.05
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Fig.1 Flow chart of reclaimed water treatment process
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Fig.2 Flow chart of concentrated brine treatment process
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Tab.2 Basic design parameters of metering pump

and dosing pump used in RO system

saam || IR
(L+h™)|10° Pa

BRI 7 31 52 12 9.5 6.9 0.25
WA 12 9.5 6.9 0.25
EE AR BN 255 4 170 7 0.25
EN BT 12 15.1 7 0.25
A2 T TR AR R Tie 25 5 2 170 7 0.25
EE R ETE S 2 170 7 0.25
R RN ) ESE 2 170 7 0.25
A2 11 R BT 25 5 2 170 7 0.25
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Tab.3 Effluent quality of reclaimed water

5 H *@mu%ﬁ%@ﬁj GB/T 19923— Wit
; (H+ARTEIR2E) | 2005 bRuEfl | ik
pH 6.86+0.48 6.5~8.5 6~7.5
SS/(mg- L") 0.35+0.15 <1.0
R /NTU 0.30+0.09 <5 <0.5
R <5 <30 <10
BOD./(mg-1") 0.52+0.26 <10
NH,~N/(mg-1"") 0.20+0.17 <10 <0.5
FRBHBE/(A L) 237468 <2 000 <500
AR/ (mg- L) >0.1 >0.05 >0.05
TDS/(mg-1.™") 75.84£36.19 <1 000 <120
#k/(mg- L") <0.02 <0.3 <0.05
B (mg-L7) 0.07+0.09 <1
BREE( C%COJJF)/ 6.8+1.20 <450
(mg-L™")
4 %15
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