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Black-odorous Water Governance by a Combined Process of Fabricated

PB, AF, BAF and ICW
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(Fengxi New City Development and Construction Group Co. Lid. of Shaanxi Xixian New Area,
Xi’ an 712000, China)

Abstract: On the basis of source pollution control, a combined process of fabricated permeable
barrier (PB) , anaerobic filter (AF) , biological aerated filter (BAF) and integrated constructed wetland
(ICW) was used for black-odorous water governance of Xinhe River in Fengxi New City. After four
months of operation and commission, the river water quality was significantly improved. When the aver-
age upstream concentrations of COD, BOD,, TP and NH; — N were 44.98 mg/L, 9.39 mg/L, 0.91 mg/
L and 7.71 mg/L, the average downstream concentrations were reduced to 24.71 mg/L, 2. 88 mg/L,
0.35 mg/L, and 1.33 mg/L, respectively. DO and transparency were increased from 2.3 mg/L, 13 ¢cm
to 5.3 mg/L, 40 cm, respectively. They could meet the standard for level IV — V in Environmental
Qualiry Standards for Surface Water (GB 3838 —2002). The effective treatment performance indicated
that combined process was suitable for treatment of polluted river with poor biodegradability and limited
restoration space inside and outside of river channel.

Key words: black-odorous water; permeable barrier (PB); anaerobic filter (AF); biologi-
cal aerated filter (BAF); integrated constructed wetland (ICW)
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Fig. 1 Location map of Xinhe River (in Fengxi New City)
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Fig.2 Water quality of Xinhe River (in Fengxi New City)

in 2015
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Tab.2 Design influent and effluent quality
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Fig.3  Flow chart of Xinhe River water treatment process
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Fig.4 Plane arrangement of treatment facilities for Xinhe
River
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Fig.5 Layout and structure diagram of permeable barrier
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Tab.3 Water quality of Xinhe River during system operation

- - con/ BOD,/ ™/ NH, - N/ Do/ B/

(mg+L7) (mg-L’l) (mg-L7) (mg-L’l) (mg+L7) cm
7 4.9 8.7 0.86 7.89 3.12 21

2 28 A K
ok 25.31 3.82 0.43 1.65 4.86 45
o 45.1 9.1 0.98 8.95 2.25 19

310 H K
ok 25.38 3.35 0.46 1.61 5.24 42
7 40.7 8.5 1.07 6.82 2.80 1

3200 %
ok 22.69 2.45 0.48 1.19 5.52 39
7 38.4 8.2 1.04 8.77 1.91 15

3130 2K
7k 21.08 2.33 0.36 1.45 5.29 0
JE 51 9.8 0.9 7.61 1.83 9

4H 100 K
7k 27.9 3.06 0.3 1.23 5.43 37
7 57.8 11.8 0.78 7.99 1.66 7

47201 K
ok 29.1 3.17 0.27 1.28 4.96 35
) 38.3 9.9 0.67 5.65 2.89 13

47300 K
ok 2.5 2.24 0.22 0.92 5.0 40
7 45.6 9.1 0.94 8.03 2.03 12

510 A K
7k 23.7 2.59 0.29 1.28 5.42 41

ZER R et 4 A METT DK R E S B R NGE. DO SFEE i F 4 2.3 mg/L BT

.80 -



www. watergasheat. com i

A N/ AF/BAF/ AR A TR T 2 LK AKG 2

F34 5 F20H

F5.3 mg/L,BHEHFEE 13 cm #2TFF 40 cm,
COD .BOD, TP NH, — N 2 3= 312y5 Yu 4y - 24 Je i 5%
433k 44.8% 69.1% 61.6% 82.9% ; 7k COD
BOD; \NH, - N DO #8 5 ik 21| { Hh 2 7K P 5% i 12 4
) (GB 3838—2002) IVZ/KF5 TP 4/ FIV ~ V&,

I H AP A 14 489 T30, B K BN
1034 5o/m* , Bl iz T4 0.39 J6/m’,

5 bR

O AR E S/ AF/BAY/ B A R TR
b 2H G H AR A B PG BT B0RT R SR SRR A, A R R
AR IS 25 AT FR CROKTEPEA DL & it T
PR e MR AR 90 BOR AN K J7 45 B IR J2
FRNE. fERSiEK COD BOD, TP NH; - N *F-3
435k 44.98 9.39 .0.91.7. 71 mg/L 54T, ik
SR AT ik 24,71 2,88 .0.35 1,33 mg/L,DO i
B 3 2.3 mg/L 13 em b} 5.3 mg/L 40
cm, BB A THIH R, IR AL F] GB 3838—2002
IVZEAKSE (TP A F IV ~ V2], SEE Ry B i B H
Fro

@ BRI 5 R I A 7K BV [ Ak v
JE RS PEA LY, 42 AF - BAF Rb B3R, [
AT 1 127 2 XU 5 BB e AR I N Tt , R K
DU PRI M T AR BEHE , 0 Jre S N T eI P25 ] 5
HIFEHE AR AR B 2 ou i & & T BR i o, oAb
A AR TT R B YEAS 2 JIT SR B Bl B AN )

B PR A= 2 R G A b R (3
) YA RNE) , RGIBATROR R i — 242
PR EVVES A S SERNTR RN O = B T W N R /8
TRJBTE BN A P 2% R Gk e PR

@  EF WS YL IO E s YR
AMEBL A BN A IE LR, o BOR S T
DX 2l H bR, I R R X K RIS H T4 T
RSB 2], SR, IR TS 6 & R RIR
B B AR AR i, sRAk bR R N, Sl 4
TAE R S I KA 1 22

SE

(1] TRE, B, XK, 5. BT WA SR
i 1 AR RO O R A [T ] RV B U
M ,2008,17(2) 306 —309.
Ding Xiaowen, Shen Zhenyao, Liu Ruimin, et al. Im-

proved export coefficient model considering precipitation

(2]

(3]

(4]

(5]

as well as terrain and its accuracy analysis [ J]. Re-
sources and Environment in the Yangtze Basin,2008,17
(2) :306 — 309 (in Chinese).

WRrh i, FLAE R, 3T PR ROK BRI B R e ——
Ry IkE BELT]. PEZKHK,2017,33(14) :29
-32.

Chen Zhongbo, Kong Xiangjuan. Training technology of
urban malodorous black waters: Protection, recovery and
restoration [ J |. China Water & Wastewater, 2017, 33
(14) :29 - 32(in Chinese).

IR K = . AT S R KA B
R BGRARRIT T ], T EZ KK ,2016,32(24) 235
-38.

Li Junfei, Yang Leisan,Zhou Weizhi. Discussion on com-
mon construction of sponge city and malodorous black riv-
er treatment project [ J]. China Water & Wastewater,
2016,32(24) .35 —38(in Chinese).

TEARYE AR . I R KR I D REK B 5 K B
WG] 4oKHEK,2017,43(4) <34 - 36.

Nie Junying,Zou Weiguo. Functional recovery and water
quality improvement of urban black-odor water bodies
[J]. Water & Wastewater Engineering,2017,43(4) ;34
—36(in Chinese) .

ATIR, TR, K3, 5. A0 — MBBR - BAF —{&{Lik%
AL PP ORI R R KR [T ] P E 4K HEK,2017,33
(20) .92 -95.

Yu Jun,Zhan Zijie,Zhang Yi,et al. Study on the process
of A/O — MBBR - BAF integrated facility for treating
black-odor water in Zhongle River[ J]. China Water &
Wastewater,2017,33(20) :92 —95(in Chinese).

.81 -

FEBRA: (1986 — ), B PEEA,

4, LA,

5,

Mg K HEK IR RS R 2
Lot 2 ST HARBIESE

E — mail : rain_horse@ 126. com

s HHEA:2018 -05 - 16



