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Abstract: Methane emission from sewers is almost close to indirect carbon emission from energy
consumption of wastewater treatment, so that its greenhouse effect should not be underestimated. Some
models describing methane production and emission in sewers are first analyzed and summarized, which
clarifies the differences and application scopes of these models. Based on the orthogonal tests, the
significant degree of key factors on affecting methane production is fully analyzed for the predicting
models. The calculated results reveal that temperature has the most significant influence on methane
production; lowering temperature by exchanging heat online is feasible but not desirable as this action
would inevitably affect biological wastewater treatment during the winter time. The COD concentration
and sewers’ diameter are the second to affecting methane production, but it seems as if hands be tied
because of objective conditions. On balance, reducing the flowing time of wastewater in sewers might be

the only approach to avoiding methane production. In this aspect, vacuum sewer system (VSS) seems a
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technical solution, but it is essential to balance the indirect CO, emission of energy consumption caused
by VSS and direct CH, emission from sewers. Besides, such external intervention measures as adding

chemicals into sewers could inhibit the activity of methanogens to an extent, but maintenance costs and

indirect carbon emissions have to be considered.
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Tab.l Comparisons of methane emission models in sewers
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Tab.2 Orthogonal experimental simulation scheme

and results with the process simulation model

G5 II;mL/ (mfn_' }/1,,) Ah i/h V:L) /
1 1 2 0.5 0.5 0.07
2 1 4 2 3 1.00
3 1 6 1 1 0.07
4 1 8 1 4 1.00
5 5 2 1 3 3.67
6 5 4 1 1 0.33
7 5 6 3 4 451
8 5 8 0.5 2 4.98
9 10 4 0.5 4 9.41

10 10 6 2 2 0.66
11 10 4 1 3 7.34
12 10 2 2 4 4.00
13 10 4 1 2 4.00
14 10 8 3 3 0.66
15 10 4 0.5 1 2.06
16 10 2 1 2 2.06
17 10 6 0.5 3 9.55
18 10 4 1 4 9.01
19 10 8 0.5 4 9.99
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Tab.3 Inter-subject effects with the process

simulation model

TR | BT A ¥ Fla | PE
v, 4364819 | 2 | 218241 | 11.546 | 0.009

R, 47.024 0 3 15.675 0.829 | 0.481
A 131.779 9 3 43.927 2.324 | 0.179
t 123.820 1 4 30.955 1.638 | 0.271

R 113.4129 6
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Tab.4 Orthogonal experimental simulation scheme

and simulation results with the empirical fitting

model

i iy AV ) CH§F i | W[ AV ?’ﬁ\ij CHf
%E/ o ‘Hq‘ &) & |grc| m Al | TR

C [a]/h |(gem™) h [(grm™)
1| 0[13.33] 1 1.80 |14 20 | 2.67| 0.5 | 1.58
21 0| 8 |3 2.04 |15] 20 | 2 2 1.74
3 0| 4 |05 155 ||16] 30 |13.33] 3 5.41
4] 0] 2672 162 |17] 30 | 8 0.5 | 1.89
50002 |4 1.68 18| 30 | 4 2 2.28
6/10(13.331 05| 1.75 |19] 30 | 2.67| 4 2.54
71101 8 |2 2.09 |20] 30 | 2 1 1.70
8|10 4 |4 2.09 |21] 20 |13.33] 2 3.10
9/10| 2.67| 1 1.60 22| 20 | 8 4 3.42
10010 2 |3 172 23] 20 | 4 1 1.74
11/20|13.33| 4 470 (24| 20 | 267 3 1.98
12120 8 1 198 25| 20 | 2 05 | 1.56
13120 4 |3 222

x5 ZWUSEBEEREEEIE
Tab.5 Inter-subject effects with the empirical
fitting model

JrERIR BT ABE| ¥TJ5 | FIE | PME
i 61.347 3 |20.449 | 8.014 | 2.806E-03

AlV 8.805 4 2.201 | 0.863 | 5.117E-01
Bl ] 5.852 4 1.463 | 0.573 | 6.868E-01
R 33.174 13 2552 | — —

3.1.3  HEL N TR 2,

5T KB 15 KK BB rTAR B 20, ]
HE il K A5 W] AR A% COD ¥ BE 35 7K I sl i [ 5
K BE 3 AN N T R 2E S o EHCOD R
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() CH, 7= 4= 2 B /N (0. 01 mg/m?®) , BEIRF 8 COD ¥ &
100 mg/L, V5 7K i 8l B[] 24 0.5 h, B 18 K 224
11 km, 357K IR A0 Co HEH F R IE 28 P45
LSRR /R T, 725 7 N /K 57K COD ¥k
JEE R L R AR K, CH, AR R A N 4
KR,

*6 HMEFEBEEZXBEMARSELER

Tab.6 Orthogonal experimental simulation scheme and simulation results with the emission factor model

e RES | 925 s 2 pp EL . Ve REs | 92 s SSYIR=R .
e C((r)nl'; {J{E_{%/ {JIFSJjjT LG CHAF':?HE_TA/(mg P C(?nl;{ffi_%‘/ {mgjjjj‘ EEC CH4F£25_3TA/(mg

1 500 0.06 15 0.95 33 300 0.04 15 0.38

2 300 0.1 10 0.54 34 100 0.167 30 2.51

3 300 0.146 15 1.37 35 100 0.125 15 0.39

4 500 0.02 30 1.65 36 300 0.08 10 0.44

5 300 0.08 20 1.30 37 100 0.02 0 0.01

6 500 0.125 5 0.65 38 300 0.146 25 3.98

7 500 0.167 0 0.50 39 300 0.1 20 1.62

8 300 0.04 25 1.14 40 100 0.06 5 0.06

9 500 0.02 20 0.55 41 200 0.08 0 0.10
10 200 0.146 5 0.30 42 50 0.125 25 0.57
11 200 0.1 0 0.12 43 50 0.167 20 0.44
12 400 0.06 25 2.25 44 200 0.04 5 0.08
13 200 0.04 15 0.25 45 50 0.06 15 0.09
14 400 0.167 10 1.21 46 200 0.1 30 3.13
15 400 0.125 15 1.56 47 200 0.146 15 0.91
16 200 0.08 30 2.54 48 50 0.02 10 0.02
17 200 0.125 10 0.45 49 400 0.146 30 8.89
18 50 0.08 15 0.13 50 200 0.02 15 0.13
19 50 0.04 30 0.33 51 200 0.06 10 0.22
20 200 0.167 15 1.04 52 400 0.1 15 1.25
21 50 0.1 5 0.05 53 200 0.167 25 3.02
22 200 0.06 20 0.65 54 400 0.04 0 0.10
23 200 0.02 25 0.38 55 400 0.08 5 0.34
24 50 0.146 0 0.04 56 200 0.125 20 1.34
25 300 0.167 5 0.52 57 500 0.1 25 4.63
26 100 0.04 20 0.22 58 300 0.06 0 0.11
27 100 0.08 25 0.75 59 300 0.02 5 0.06
28 300 0.125 0 0.23 60 500 0.146 20 3.91
29 100 0.146 10 0.26 61 300 0.125 30 5.78
30 300 0.02 15 0.19 62 500 0.08 15 1.26
31 300 0.06 30 2.89 63 500 0.04 10 0.36
32 100 0.1 15 0.31 64 300 0.167 15 1.56

LA 7K 38 CH, HE A S HE i P 455 3 [ AR
i, PEAT R ROV A B, 45 R AR W], COD YR 75
KL Bl A ] 55 ek JBE AR S e T AR B %) CH BT i
S 3 (P<0. 05) 5 X L F{EAS 3 4 A 7 12 25 R HE

J¥ - B (9. 238) >COD ¥ £ (8.909) > {5 /K ¥t h
AFIE] (2. 601) 5
3.2 it

SZMR R KGE CH 7 A N R 2 R g
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7 VEIERKE CODWRE . EITTH BN RR RIS
Prig K COD e B A Bt A5 25 m 8 7 g & e HE T
R EESA/V ) > TR B [H] 5 7E T 7K 1 7K 5T 804
AR I O, 15 2052 ) P S 2 P HE T oA - U
FE>COD MR EE> B a] . A UL, 3 B2 52 CH, ™
At i SR R o AR AR R T CH,
A BIHE AR R A R KIE Y CH 7 A IR T
B2 X KE RS b n] 3 i A 2K IR AR
P AT ST HR X Hh S 5 KA B )
KR FE RREAI X515 K A A B HOR ] . BRI
3L I KB R A ] CH, ™ A B A AN
AL,

KB COD e B B e 48 I i g FH P AR 16 7K
S5 )8 e s A T, R 2
AT AR BE 3R 4 COD, {H , #8419 COD 7 A X i
1E 1 PRAAIA L T R /KB 2 5% 7= 4 CH,. FTLL,
F kR BA A 2w B I AN AT, FERRRR I Lk,
b 2 0T 175 7K A P ZRC I W ok U S B b 2 7E A
eI

P A U S L] DA D AN T cOD A
JEVLRR, A S5 KRR B CH, P2 A o (B, HEACOH A
EE e T K — W DL o 32, N A e
b9 A AR Ty LAl A T T, DLk I (E
HEAK S LE I HE K AR B 2 3 2 ),

Teie Qer , vk 215 /K FEAE T A 455 BRI TR 2
il CH, ™= A= il — 1 BRI HE AR RS it . 52 ) A
AR ESRAS AT I HE: , S R HE K R G v DL %S
8o R HEK T EERERE , B B RERE S A 1 [H] 1%
CO, HEil 5838 CH, HER R A 22 57

IR, MRS AATFRLT- 0] LA ] 7™ e 24
BRI TS M 0 e R KGE R A/ UE AR (NOS 5
NO3) .0, 4 & Eh H 1k i 25 W4 R (FNA ) 55 24 511
A Bk R AR ] CH, S5 HLS HERC™ (8 X 2 ik
2RI A 7 5 As IR 23l ok () e HR ik, 75 2
e AW (LCA) B,

4 %t

O WECNAKEREAEE R A ARG KA
BLYI (COD) DUFR T 35 ) 45 BE IR S I A W 0 HE 3R 2
JE I CH MR . #5 F /KB G A JF38 SO,
KSR AR T AR T 2 ) R P R R
AR B, 75 2A Al ry A 15 I R K

CH, R -

@ ©BF F/KIE CH, BSR4k 32
T AR AADURR AR TR S R A AR s O TR AR A
Hh Jeb AR AT ALL RIS I SR AR DA A B R X A Ik
K RS PATZS FEASBEXT A TAFE U T &R
GVEAl . MR Z T W) B AR AL AT 3E T T AR
MY, RS B RE TR S ] 3E 17
P AT T AT A A R A

@ TR TP K 4 N0 CH, B
SR PR, LS e B B HE T o < R >COD MR > 48
Fe>75 K I s a]
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