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Substrate Flow by Different Blochemlcal Activities in the Urban Sewage Network

YAO Xiang-yi, SHI Xuan, SANG Lang-tao, .IIN Peng-kang * , WANG Xido- chang ' s‘
(School of Env1r0nmental and Municipal Engineering), Xl an University of Arc hltecture and Technology, Xi’an 710055, Chlna)

Abstract ; In order 6 invéstigate the consumption mecham;am of-orgamc contaminaftg 1n dlfferent lblologlcal metabolism pathways =w1th1n
an urban jsewage. Aetiork, a pilot-scale systeni usin, 0 Kinds of sediments (urbarl sewage %e}hme*ht and artificial %edlment) Was
constructed. The: pﬂot system was operated tosstudy’ the” mlgI‘dthH and transformatign characteristics of COD, metharie, nitrate,, dna
sulfate between gediment and sewage. Results shotwed that thé’ varlatlon of COD in sewag'e was 170:58 mg-L ™", with change of COD by
deposition and ‘bioreaction of 101.53 mg-L7 .and 69.05 mg-L~", respectively. Due to biological metabolism, the generatiﬂfl of
methane in/sewers was of 7.39 mg-L~ ]; the decrease fof nitrate ‘and sulfate in/sewage was 0.33 mg-L~ " and 21.35 mg-L~!
respe@twel’y Based on our ealculations, the consummg concentratlon of COD was 32. 51 mg-L ™" for methane generation, 8. 04 mg-1.~ ]
for denltrlflcatlon and 6.41 mg-L™" for sulfite devradatlon by~ Gulfate reducing bacteria. The decrease in COD by deposition was
responslblgz for 65.38% of total variation of COD in sewage. The decrease in COD by bioreaction was responsible for 34. 62% of total
variationfin COD. Meanwhile, total variation values of COD for methane generation, denitrification, and sulfate degradation were
responsible for 68. 01% of COD variation by bioreaction. Deposition was therefore the main pathway for removal of organic contaminants
from the sewer system; biochemical activities of methane generation, denitrification, and sulfate degradation also played important
roles.

Key words :urban sewer system; organic contaminant; substrate flow; deposition; biochemical activities

FIRT, Smiio AR P 24k h Fimk b B ik A RIS Qe R R A, AN OURT DUk AR )

FhA A 35 2, A ST N RS, Tl
TR R e, 15K Ab B IR B b H 2 AR AN
%%Eﬁ K, L%ﬁmm&ﬂrfﬁﬁ@\%

, IR T A H ARG S 4k o R i i
%E%&ﬂf%ﬁﬁﬁﬂ%%,?ﬂﬂ%ﬁm%ﬁ
HAEED Wl LB MR — A E R R A
A TE T KN PR, BRI A TS KA EE ), ]
BRI MHEK A 1, FEILIE, 540K S K
H— Eﬁfﬁ%“,%ﬁkﬁhm Je ) 45 LI 21T
FUZT S S RS T5 e i W i A
%ﬁ%ﬁ%@%ﬁ%%““.%u,ﬁ%ﬁﬁmm

XI5 G B AR B O, R DA S v K A 3
JTHIBEK SRR, RTHE KA T A B R, A
I, B 5 TE KA N A TS G W ) AR Ak B AR 4y
YL
A HLTE G2 15 K4 N b 32 2L 15 Ge W) i
—, HA N B T (40% ~60% ) | ﬁzﬁyk
i BHA: 2018-01-31; 1&iTHHA: 2018-03-13
ELTE . [EAKE Y 53R K% I (20122X07313-
001-01) ; BRI SAF &% H (2016 YFC0400701 ) 5
%ﬁﬁiﬁﬂﬁﬂ%@mmaummmnw
YEEEN: BENEE(1994 ~ ), B, WM, BB I K

SRR AR | E-mail ; yxywah@ 163. com
# JEIEMEH , E-mail ; pkjin@ hotmail. com



9 1 WA« TG KA IO HR AN [ A A A P B 2R AL 7 4243

A (25% ~50% ) FIEIE (10% ) "> FEs T
T5KE MBI PRI, fETE B R Wt | A
A IR AR AR 0 A E A AR AL RN, A HLTS 4
Y 5 STl 7 B GE TR . SO F 4 TR R T s 30
FIEFE, AR, WiTE KE WU Z T,
AT H B AR BRI RS, Ko FRA LG e
Y AT oK g R/ N P AR, I AR O e S
R NEA *H?Qﬁﬁjutﬁﬁﬁﬁﬁ, FEE T V5 7K M
o, TSR E AR MR R (VFA) SR T,
S RGP i A S AR AL T Y B, A DT
BF I oRR B B B AT A (1,56 0. 14 ) g-d ™', B
LA AR A5 (9.20 £0.39) g-d ™" "7 Almeida
£WMMnMmemmmﬁﬂm%ﬂﬂﬁ$
K IERR BRI 1. Sh, 15K TP RS A DTG G
LA DK RN R BEVE TS , AR 2SR 19%
AR EBRTTIE 6% . H A E T3R5 K M
MIBFSY, F2 245 v T 52 15 7K A8 I 9 7K ) % % e
J1, MIZBE T 5 K4 WA B B B /Y A ALRON fig
J1, e A ML I R 2 1 B R S . ok
b, ASHIGE X 3R T ¥ 2K A R AL 8 FE T
], fESL T — BRI TS KA K, muﬁﬁﬁﬁ
mmiﬂ¢7ﬂ$%¢mmﬁﬁﬁm%ff r 4

1 HH5EE P
11 *%%ﬁ,: f )°

(U0 T 1 i %ﬁwmmmEU£n”“;
u$ﬁﬁm%£mmmﬁrcw LIV 271 et

AKAEIK , SRR A AR R 200 mm (A HLBE I8
FOE A B A, SR 32 m, R EBRR
BT TR R O A O PR K AR A A
RS PR kAR TR B FEAE A A2
A 2 em JEM R AGURA R S EHE B NS
KGR R, 7EHEKE AR A T,
TSR TR TR R, S A R A A A
1.2 RIS IG A5 1 Mtk KoK T
1.2.1 SEE A

15K AR B AR 2 R A T s dT, SEaRii
FER(20 £2)°C, HEBEMRT, HHE N 0.3
+0. 1)mg- L' SC56 3 /KGH 35 7K A8 18 N CE 1)
T IR AR T BT M R G IR IR KAE, Z )5 7EA
PUE W 2 G2 rp gt AT NG 20 DLASE 8L S B 3 7T 35 7K
M.
1.2.2  #EAKOKIE

S 3 7K Ay VG 2 T T S KA R AR TR

K, TCOD( AN ) K 417 ~730 mg-L™"; TN( A
)M 39.80 ~61.72 mg-L~"; TP( MH) M 6.95 ~
9.68 mg-L™"; pH 4 6.5 ~7.50.
1.3 BEACREE

S — B BER G K S SERR VTR LA
BTG K E M RFE2i2 1T 180 d J&, W TRRLEY)
JRTTRE , S 7EE B GHRIE SRR 2928 60 mm (1L
FUZ, WEIBKRERNO0.1 m-s™", BF7HE] K 25
d; SEEGEE B BeAE AU T 75 KA R B RN T
Bt B A B S e+, B S BRA IE UR
FH ARS8 ALAE DR 5 W B A R B85 7K A ™)
s e AR AR, TR T OB s e R e R
OIS AR B s, BRI R 60 mm, HHTT
T % S 3 55 SR is K A8 T AR AR L, K 5
IKIBTTRNE#S , I 2 bR RE A YR, uﬁmmm
F0.1 m-s™", BFTHEIA 61 d. -

FEAF — B BN QMEQW¢;E¢@ﬁmﬁ
TG AR K0 R D 14 b, BPER08 00 45
*;%Umkmr]}ﬁ&%ﬁmk 1217 15 min *%E}ﬁ’ fﬁl
BE ER AR HEIKRE e m%%ﬁmﬁﬁﬁ%% #ﬁ
22mfmﬁu%%$m#m m%%ﬁ#ﬂ?h
SR, s @
1.4 \ﬁﬁ% & === i

CH, fl e e P %ﬁ&%ﬁge
2014 SO H A8 ) . Ko I 58 4 SR )

R (TCD) , ARS8 TDX-01 A, Ml

BN 100°C, fR%F 10 min. N, fERESR, WH K
10.0 mL-min~'. Ar fE A 2% K, W # K 48
bR SRR A SR, HA R
37%CO, . 4%N, . 0. 802% H, LA X% CH,.

{25 i COD R FHE A% R A ikl a2 5 A
SR FEBR A 2o T 0 9 A vl 5 BBl SR R B ey
eI

S BTHURE f 34 Ry BB AN, B A~ BURE R 1Y 4
Prfis B 3 dPATREIN G, BOP AV b i A
.
1.5 Wik

TEVS KBRS (0 =0. 1 m-s™") T AR )
o, S8 CoD BAMEMIERA W . H—, 5
TR RN | 553 W B Uk 25 ) Jo 3R T 1) 55 e A7
LIS TR AR W A U RZ 26T, 53k CoD
R 2 AV E e 22 E
FRWIT, 38 O R B B A S5 T AR, DA
T3 COD AR, o RAK ™ H e . Ak

mL+min



4244 7

B 39 %

A FHFIVBR R A6 340 S R IR A TR AR R 3 A ik
7. BRSO ), 7 EAGE A
TEAE S8 COD A8 fbid, DL e IR AL e H
ot . LA AR FH R R 68 I T 8 T A i AR A v
COD 73 Bk IHAE T 270,
1.5.1 ‘EABERHS3 COD mEfh i

AW H 578 T A BT, SB— 1 BrBek
FH5 K R T V5 K48 TR 4 A, 3 2 ) o 3
K. HKE) cOD, FI#3E] COD KA 56—
BER S KM T ECE DU AL 4, 3 i 3T
e coD ARk, wT 45 20 B TR FH S 20
COD Z2fbi. CHITEZRARE T, COD M2 fLEDT
BUWEA S AL Z AL RIE R 45 %, Bk, A1k
FHS3 COD s k&l COD a8k 2 5 TR E
FEL COD AR fb i i 2 1H.
1.5.2 R HHES COD bR

PERTG KA W, 7= B 4 e R aE A« =
H—a” (Wig, Wik, WEMom) MEaS A
FRBR T 10 20T L 2 AR 0 T e B i
b MR 60% , LIS AR MY

1 30% , LIFSEAL G W IR & 10% 5 3

UERE Yo Myl ) HO4 Z R Y i

b A ORI - 1 T . 2 ( GH, 0O0H ) 413

B2 Lol B REFE Tmol 10210, 609 111 6 T b

T LRI N M (me): ¥ | )7
5V 076 M :

|

Myl 60 X 0% = 1 4Py
WU R T RE (4975 7K P B 2R T (mg - L") M
M,o 1.47M,,
Pew = = (2)
o V‘Fﬂk V‘Fﬂk

K, ZBRAIEEIR TR A 60 g-mol ' 20°C T4k
(R EE JRARFRN 24. 45 Lemol ™' Vo, N TE NG KA
BU(L). WL, J COD RALH LR, B
NIEY) KBS H e 45 COD (mg- L") P24 128 1k
R

M, 1. 57My,
ACOD, = 1.07p, 5 = <% = T (3)
V‘Fﬂk V‘Fﬂk
FI, AR HBEIHAER COD Sl .
ACOD,,, 2. 62Mpyy,
ACODss = =56 =y (4)

15K
1.5.3 iH/EAYS COD b Er R

A AR AT RASARAE R, A HLAE R iR 5
e, TEREALE R, S A ML A by i 5
A RO AR AN T R A I B, 1S A I T

7

1ok C,H,0N,, 40/% 52457k
C,H,0,N,, Al NO; #fEAb A N,, 523 157K |y
JEE L. AT AR R,

1 1—f 8 \nn-

. C,H,ON, + ( s+ ?jN03 +

(1 —6fs+(p+5)fs+in+:1—fsNzT .\
5 P

e H0.N, + (i . O‘_fa)co2 ANt
P r p r
3(1 - 20 +36 - ¢ a—-c
o, £ < 1) R BN RIS, vk
SEAE I FERY COD 5 K T 25 U 2 19 AT (i
EVPREHAHM KN, r=da +b-2¢-3d, p=4a +f
+586 —2&. W f, 5 ERMRFRN:
20 e
E = Fomo-s ) I
FIRR R 1 /r CUH,0N, 00T mel 7%
T 1/4 mol AU, I ) JH A2 5 A bk R (I i
HE N 1/4/COD. IR BRI i MR FA)
TARATFG Iy CIH, 0N T, 4 EE R Rk

) <
28 23
140 3 ¥

s ~ f;
o T +5g

NI, B NOS-N RN My (mg-L7"), 1]
IHAERY COD

1. d .“J, ]
4COJ’[') + ; H=
N o

/. CsH,O,N + others

M NO;-N

ACOD g, = 160 x 9(28 - 23f.) ©)
JHp=28,8=1, Hik.
__ 8
€= 2% -2 v
M= (7) 153,
28 80
=53 T3¢ )
Frlk .
2§MNO;7N
ACODgye = —g— )

1.5.4  GREREhE RRE R AR YEHI S coD 224
HIRAR

iR R J5UE (SRB ) K i 1R £ ik JA A =
(H,S) Wy & b, A ALY AR Dy w1 434K Bl 3
FE2 20 MRARR TS 22 AT ORI, B R A R A



9 1

WA« TG KA IO HR AN [ A A A P B 2R AL 7

4245

A IRERRRER AR R HE B, 60.97% ~96.36% K
W2, 2.16% ~9.46% J 1R, NIRIHFEE S LW
THFEE I HLIREIT 10 1. PIRRIE R 2 5 IR EL R
St AR a A R T
4CH,CH,CO0™ + 380, —
4CH,CO0™ + 3HS™ + H" + 4HCO;
CH,CO0™ + SO;” —> HS™ + 2HCO;

PR A R 43 F COD kAT R AE, FRAE R
R 107 B SR (mg- L"), 1,51 fF N IR &=
(mg-L7"), HP.

14.35COD + 16. 16803~ —— 19. 39CH,CO0™ +
16. 16HS™ + 4. 85H" + 22. 62HCO;
BT IO BRAR A 54 Mgy (mg-L71), WU
ACOD i = 0. 3M5- (10)

2 HREIHE

K PP AL TR | A AR
LIS KA I P 75 7K B COD A28 Ml ik 452 R
YEF'S8 COD MAsfk B4 &l 1 AN 2 B R & RO
PEBATH BB, MUK 10 P A S Bk
VSRR LR, ¥57KLE 0. 1 mies ™ 9 AR
AT gt 14/ ok R ], T K AEC 0D
) BB N 170. 58 mg- L' LB ERIEATHE 2
BRSBTS R o A A
BTRU, HIR KIS R, b At

2.1

DO, AL [ b O LR T 3 8 CoD et 2

e, it 3R LR R 5 8075 K f coD s
A Ak 101,53 mg- L', AT ARG K A5 I g
TR WK S T sh it PR & 5% coD
AR EZ R, X —2 b5 COD B AR b &1
59.52% ; TR ) 5 7K HhORE IO BLTS YL ) 5 3L
() COD ZEALAR N, Al ZBS AT, Ik, V5K AE R
RET, FERKPANLTE Y W DU )Z
T, VIRYWERE T EIEH.

A HUAERAE 7K A ] TR E e DR 2
RIS, WAE A R EE SR Y L,
TR W T R A T i B A e Ak, R IL, FE 2%
TR, A5 KA 9 o B 78 Ak 2 R
PS5 A LRIV PR A 25 5, BIASSHDLE 0 b A
FEAE T3 COD 1 B A8 {2 5 COD A2kt 51T
AR 2 2% O 69.05 mg-L~", 45K &KX
HAEAE R AR AR e Rt 5 7K B COD A 1 #E
E LIRS, R, TR MIRE LT, AR5
DRAE R e . A A F RN AR 3 SR 3 il

MEHARCODH JE/me-L!

tH 1 H i Hl B
9 11 13 15 17 19 21 23 25
i i) /d

1 BAREME, Hisks$ COD WELE

Fig. 1 COD variation of influent and effluent in sewer system
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