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Deposition and Attenuation Law of Pollutants in Urban Residential Domestic
Sewage and Its Impact
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Abstract: The flow velocity of urban sewage sewer network is an important factor affecting the
efficiency of pollutant collection and treatment. To analyze the influence of deposition on sewage
transportation in the sewer system, this paper investigated the deposition and attenuation law of pollutants
in domestic sewage discharged from residential sources under unfavorable flow conditions. According to
the transportation distance, the deposition time was 10 hours. The concentrations of SS, COD and TP in
sewage decreased by 61.1%, 18.2% and 9.3%, respectively, while NH;—N concentration increased by
8.7%. As a result, the COD/TN, COD/NH,—N, COD/TP and COD/PO, —P decreased by 19.9%, 24.8%,
11.9% and 18.0%, respectively. Therefore, the deposition of pollutants in the sewage transportation
process was an important cause for the low influent concentration and imbalance of C/N ratio in the
sewage treatment plant. It is suggested to fully consider the comprehensive influence of sewer network

operating conditions on the collection and treatment efficiency of pollutants.
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Fig.1 Schematics of sewage pipeline simulation
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Fig.2 Diachronic change of SS in sewage
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Fig.3 Diachronic change of COD and SCOD in sewage
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Fig.4 Deposition rate of COD in sewage
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Fig.6 Diachronic change of TP and PO, -P in sewage
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Tab.1 Quality change of different overlying water

R AK+357 I S e AT TR +E IR TE
IiH %Bﬁﬁ?&?/ iR 10 h#{% E‘ﬂﬁ'ﬂﬁifj‘?/ A% %Bllﬁ“?ﬁi?/ iR 10 h/i% /}E‘ﬂ:fﬂﬁz?/ A H 1%
(mg-L™") | /(mg-L™") | (mg-L™") (mg-L™") | E/mg-L™") (mg-L™")
COD 6.30 24.70 18.40 292 819.0 703.0 -116.0 -14
SCOD 2.40 16.70 14.30 596 629.0 595.0 -34.0 -5
TN 1.41 2.49 1.08 77 260.7 257.3 -3.4 -1
NH,-N 0.50 1.10 0.60 120 194.7 208.5 13.8 7
TP 0.17 0.24 0.07 41 28.0 25.5 -2.5 -9
PO, -P 0.04 0.06 0.02 50 14.6 15.1 0.5 3
FE: Ferh AR e BE AR AL He (51 TE AR /s 38 K, b S R R R A

TELL AR BEKI RS, T A kK

AR T R, KT Yk R R K A e 1
B RN K, 29 10 h A2 A B A SR TR, COD
SCOD . TN .NH,~N TP 1 PO, —P fy ¥ i /3 Bl K T

18.40.,14.30,1.08.0. 60.,0. 07 F10. 02 mg/L., 7£ LA
15K DK R G, FEKTS Yk B i As Ak
AR 2. 19 5 K s e i DB A S AR — B,
£33 10 h Y E 2R 0K, COD .SCOD TP Ak 2435l



www. cnww 1985. com 2y -4

B, 5 T B R AR 5 KT il R R B v

%3945 %38

FEAR T 116.0.34. 0 F1 2.5 mg/L, FEAR He 451 43 511 Ky
14% . 5% F1 9% , NH,~N ¥ B $#& = T 13. 8 mg/L,, TN
PO, P A ALME EE A K

M AT UL, 7E DL A RK S B KRG,
BTG Yy A BT TH i, 2 DR Pl ey vk
JE AR B R R B BT B I AE AR TS 5 K N
KRG, KRG G P B A, S5 K
TG e TR A K I U R B T B, LT
AN ZRGE I B T, 15 K T Y g 1 e AL e O R
koK s e i o e e R, Ul B AE A A 1 B
IR e V5 K 245 W rh b F 28 DR A B d5 K
GRS B4 i %

2.3 BRI
2.3.1  X5/KCAR R RERY R

IR EIAR 22 38 i (0 HE K4S I 52 B[] 72 2 TR
YR BE R m T EE TR S S 8UEE
) Ao 7K T R R T i, ™ S M K 5 e I
SRR AE S, B MBS KNG S A A E AR
O T S35 8 A T R, Xof i R A A i 2 A N T
FRBE 0T 1 1R

T4 7K R UG 3 3 3 A XI5 Y v B A R
ma, B T AR W TS K s G B BORRPE T LA SR, 4 A
HR B AR AR G T e ) B R i e A s K R o
HLT5 Y v B AP 1 22 i R 1O 9 7K A I K
I 2 A7 5 2005 7K T A HLARL TS LSRR ) AE 8 I
KB ERAE UL & Kl R B AFE FR  T
TR L 5T 45 44 , i 3 i HE /K A5 38 v RS IR ALY
INBE Ry IR AACRT R S A P A R B3 T R AP 1 A A7
Ak PRI, FE TS Y st ) B RS 7K B 8 A
P DL A 0 A AR S R A T 15 7K 5 e )
PV B AR AL AR AN 1] 2B 1
2.3.2  XPVGK AL FEASCR B 5

3T 95 7K HR B VR L A9 TS K AR BT T2
s T RE 2 CEZ MM, R ETG KAL) K
e 7K TR A 1 A T B R e U il R R R
[ I 1/ W o g 20 s o T A2 1 R R
Wy 7E A TN i 22 1o AR P AR g T 7K S G ) By
PR ] A A8 D 35 AR B A T 0. 3 mfs, R
T 5 /KA I 178 A 06 B — RO, A6 I o
10 km Z2 47 11, 15 7K MU B T HE ik 205 K Ab BT
KHEFTE9. 26 h, AW TS [H] 4y 10 h i 47
KNS

A 3 5 7K H COD/TN . COD/NH,~N , COD/TP /I
COD/PO, P By s i AR 4k LK 7 F K 8., 283 10 h Y
L%, COD/TN H #] 1A i 4. 17 T B £ 3. 34, COD/
NH;-N HHILR Y 5. 09 T FE 2 3. 83, TR EL i 43501 Ry
19.9% . 24.8%; COD/TP th #] 4f (% 32.5 & F¢ =
28.62,COD/PO, P H#IUH 11 63.3 FFFZE51.9, F
B L2 30 11, 9% . 18. 0%, RIS H I, 5
PV Sk HEAIC A= 16 V5 KA He 3K B R B TR & 7
5K BB AL BB L

6
sCOD/TN aCOD/NH,-N
. 5
= 4
B
K 3
b2
1
0
o 1 2 3 4 5 6 7 8 9 10 24
DU H]/h
B 7 57k COD/TN %1 COD/NH,-N 97 B 25 44 i 12
Fig.7 Diachronic change of COD/TN and COD/NH,-N in
sewage
70
s8COD/TP IC()D/P()f’—P
60
= 50
=
¥ 40
§< 30
=20
10
0
o 1 2 3 4 5 6 7 8 9 10 24
BB [E/h
&8 357k COD/TP #0 COD/PO,*-P a7 B = 4k R 1

Fig.8 Diachronic change of COD/TP and COD/PO, -P in

sewage

TRA ST AT, 2475 7K A8 I i) 7 8 R i
TABATRE, {5K PR RIS B ST R DR
TEA i, COD \BOD 2543 HLY It 35 U0k 25 W R DA
R DU MG I 15 7K A A BIL R PR SR st 4
FAE T K A KR R AL S BRI NH,-N, IR BURR U8
8 ol A ) DR SRR B SRR PO, =P S5 2R W)
Bt X E5 K COD 18 28y K ik ik ] )
AR TR i TS AN R T I
LI T5 KAEAR BRSSP R AL Bl LE W] 2 T %
18 AL, T R T K A B KO S5 H AR

<71 -



%39% %34

OE 4 K HE oK

www. cnww1985. com

i e SRR P [ AL, 6T A4 0 A B8R 5 A e DAL 4 7= 1=
ASFIFZ I 38075 K Ah RS AR 5 B R IR 9% o
3 #it

O B R Sk A TG TG K5 Ye K 5 2 DU
R 3, 2e0d 10 h (% [ SR TR, TR I A
SR BURL A A ML BE AR B B L 5 K
SS.COD I TP [ ¥ B2 4351 T 1% 1 61. 1% . 18. 2%
9. 3%, 157K H NH,-N B9 45 1 8. 7%,

@  FEBA SN sh IR BUR e Hi5 K AL T ##
DURASES V5K 5 W TR AE RS I 4 18 3%

@ LIT5 K AR R A T Fik 10 h A 75
e Wy B0 AR 3 8075 7K H COD/TN ., COD/NH,-N
COD/TP 1 COD/PO, =P 43 HIFEAK T 19. 9% .24. 8% .
11. 9% F1 18. 0%, &7~ T 3% EAR 22 368 i1 HEZK 48 9 7
KPR E 1T R BOT KAL) KRR A HE B
W LR PR A FE LR

SE Wk
(1] PR SRR T /K b R4 J57 1 5501 PN e 5 8B (]

EZKHEK, 2020, 36(2): 1-6.

SUN Yongli. Connotation and way of quality and
efficiency
treatment [J]. China Water & Wastewater, 2020, 36
(2): 1-6 (in Chinese).

ASHLEY R, CARBTREE R W. Sediment origins,

improvement of municipal wastewater

[2]
deposition and build-up in combined sewer systems []].
Water Science & Technology, 1992,25(8):1-12.
RAUNKJAER K, HVITVED-JACOBSEN T, NIELSEN
P H. Transformation of organic matter in a gravity sewer
[J]. Water Environment Research, 1995, 67 (2) :
181-188.

FIRVG K, TR S T S K R s e
SULBU A L] S BERE 2, 2017, 38(5) : 1965-
1971.

SANG Langtao, SHI Xuan, ZHANG Tong, et al.

[4]

Law
of pollutant erosion and deposition in urban sewage
network [J]. Environmental Science, 2017, 38 (5) :
1965-1971(in Chinese).

QTEISHAT O, MYSZOGRAJ S, SUCHOWSKA-
KISIELEWICZ M. Changes of wastewater characteristic
during transport in sewers [J]. WSEAS Transactions on

2011, 7 (11)

(5]

Environment and Development,

L6]

(7]

[8]

(9]

[10]

[11]

[12]

349-358.

MULKERRINS D, DOBSON A, COLLERAN E.
Parameters affecting biological phosphate removal from
wastewaters [ J]. Environment International, 2004, 30
(2): 249-259.

VR, RIS IR . T K RGP RERT 5T
(7). HRER 530, 2013, 38(3): 55-58.

TANG Xia, CHEN Weibing, LI Huaizheng. Research
progress on characteristics of sewer sediments in urban
system [J].  Environmental Science and
Management, 2013, 38(3): 55-58(in Chinese).

AHYERRE M, CHEBBO G, SAAD M. Sources and

sewer

erosion of organic solids in a combined sewer [J]. Urban
Water, 2000, 2(4): 305-315.
VEANUK, B4, B4, 4 Sl HEK & B A AR
eI E AT B (). R E 2k HRK , 2012, 28
(14): 9-12.

XU Xiaobing, WANG Yi, WANG Sheping, et al.
National and international research on control of harmful
gases in municipal drainage pipeline[ J]. China Water &
Wastewater, 2012, 28(14): 9-12(in Chinese).

JIANG G M, GUTIERREZ O, YUAN Z G. The strong
biocidal effect of free nitrous acid on anaerobic sewer
biofilms [J]. Water Research, 2011, 45 (12) : 3735-
3743.

JENSEN H S, BIGGS C A, KARUNAKARAN E. The
importance of sewer biofilms[J]. Wiley Interdisciplinary
Reviews—Water, 2016, 3(4): 487-494.

PR FBIL . FEe 5 7K A= Wy 5 URE T Y S K 5
SRS o AR EDESE ()] 47K Rk, 2013, 39
(9): 127-131.
WEI Qixin, ZHENG Xingcan. Study on the key
wastewater quality parameters influencing wastewater
ability and their spatial

biological denitrification

distribution characteristics [J]. Water & Wastewater

Engineering, 2013, 39(9): 127-131(in Chinese).

e 72 .

EERN mRR(1986— ), Lo, BIRITIGRIE N, B
o, BT R, FEEEAFSE 7 1) R K
15K B EOR 54 AR

E-mail: hellogcc@126.com

s B #5:2022-05-31

& B H #1:2022-07-22

(G PLuE1R)



