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Abstract: This study presents a decentralized integrated greywater treatment system constructed
for 17 households in a residential community of Changsha. The system employs a hydrolysis acidification+
A?0+MBR hybrid process and evaluates its operational performance in 2024 along with the associated
construction and maintenance costs. Results demonstrate stable treatment effects and significant economic
advantages, providing practical insights for urban residential greywater recycling. Results showed that the
system achieved annual average removal rates of 94.02% for COD, 97.71% for BOD,, 96.06% for SS,
94.97% for ammonia nitrogen, 79.49% for total nitrogen, and 96.29% for total phosphorus, consistently
meeting the first level A standards of Discharge Standard of Pollutants for Municipal Wastewater
Treatment Plant(GB 18918-2002). The treated effluent was directly reused for landscape irrigation within
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the community, contributing to a total carbon sequestration of 2.85 tCO,/a. Compared with conventional

approaches, this project reduced construction costs by approximately 30% and operation and maintenance

expenses by around 15.6%.
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Fig.1 Flow chart of urban residential greywater treatment process
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Fig.2 Variation of water inflow in 2024
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Tab.1 Actual influent and effluent quality
1 H COD | BOD, | SS A | BA | B
HEKJEE/ | 300~ | 150~ | 110~ 40~
30~50 5~12
(mg/L) 600 300 220 70
ARS8/
4385 | 2159 | 267.7 | 31.3 | 505 | 9.3
(mg/L)
HoKIE Y 0.2~
15~40 | 3~7 | 4~10 1~3 | 9~12
(mg/L) 0.4
K YA{E/
o 261 | 49 | 64 1.6 | 102 03
(mg/L)
oK bR/
<50 <10 <10 | <5(8) | <15 | <05
(mg/L)
94.02 | 97.71 | 96.06 | 94.97 |79.49 |96.29
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Fig.3 Effect of B/C on COD removal rate
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Fig.4 Effect of C/N on total nitrogen removal rate

4 ITREXKBHI

4.1 BFE
A A A SR AR 3 AT S AR I H AR S A
AF T ] 30% A N i B L i gk AR B
i 15. 6% , fE % Siz B R BRI o 2 0 1

AT H R (2 2925 T, M T
ZEPEAE oK AbBR IR, S0 4 AT TR Bt
BEAEEHIFEL 30 ot M2 T AL gt
AN AT B ), {2 300 m 45 T #5759 15 36~54
T30, B BEAR T, AR T 2 41~64 JT 0T
A3 2R G 0 2 I R T R I A TR
Sl AR, U A T Tl R P A A i b o & 2
) R 8

ZRGR A E R RS s e, KoK
AR K R % R ik, ik
HEREFE. QI BYENAN 5 951 T0/a (T HLTE
1 051 7T . 2557 S i Je ik 5 2% 900 JT . MBR i B $6 3t
9% 4 00070) oAb B ) FEAR K [0 TSR AR R

+ 120 -



&

www. cnww 1985. com

FLF R DR R X KA R %R A

%425 %10 #

WKL AR N 6 132 T8 a, M E w5is AE A . [F) 25 HLSE
gt b AL B AR BEAA A 2. 0~3. 5 70/m™ ',
BT P27 052 50/a HIE M A , A R Gtis 4
AR 15. 6% 7 1 5 GEE i 47 L s A% sk
s e B LA s AERE, J Y 42 i A S A
APLH . BARSA DT W 2.
F2 BEREBYURADSN
Tab.2 Analysis of construction and operation

maintenance costs

5 SrtoOK| g sE sk

RbBEZR 5T PUS LIS

WA I 25 6.8~11.0

SR R ot 1-2 15.0~22.5
B W HE i 2 T o <1 36~54(300 m &™)
Eu R Tt 0 S~ 10T R 22 )

BYELF/OT/m®) 272 2.0~3.5(FE ML)
BT T 27~30 63~98

4.2 IREERLER

KRG B P = AR bR S R IRAE AR
KK SRR R TR B Rk BELT5 7K A 375 Y My HERlObR
#E) (GB 18918—2002) 1Y) —4% A brife . KK 5
SO 1 T FH T /0 DX Bl AR Ak R, 35 D [ FH T /N Xl
MagAl e R S JelHE- [ k- [T = H [

(ORRCE L7/ NS i

AR K A H 2R G Xt SR 5 Y 4 1) 1 IR R
SR L FR 3,15 06 5 OK 1 B IR Ak Il F i —
A ST G P A R

®3 IEFLEMERESIT

Tab.3 Statistics of major pollutants reduction
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