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Abstract

Urban wastewater treatment plants produce methane, nitrous oxide and carbon dioxide during
operation, which is considered to be one of the important sources of carbon emissions. As a num-
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ber of sewage treatment plant and processing capacity in the northeast China of rising year by
year, it will lead to more carbon emissions, based on the urban sewage treatment plants in north-
east China as the research object, based on the amount of pollutants to reduce emissions factor
method to calculate the urban sewage treatment plants in northeast China in 2014~2018 carbon
emissions, and to explore the time and space distribution characteristics of carbon emissions. The
results showed that the total carbon emission in 2018 was 2,863,500 tons of CO:-eq, an increase of
26.37% compared with 2014. In terms of carbon emission structure, indirect emissions are the
main ones, accounting for 61% of emissions in 2018. From the spatial distribution characteristics,
provincial capital cities and cities with more developed industries have higher carbon emissions
from urban sewage plants.
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1. 5|8

AR ARARRE 7 O & O A DGR A B R R, SR AERTRR N EE RN R A KRR TRE
AR BT, AR AHERCE O A A R B, IEIE LRI, T AR AR iR E
SARHEBCE SR N, #EF] 2005 45, S M 1970 £E [ 240 {20 A AL RR S B K F] 410 12017, H
ATAR R 2 SR HE RO RO A ERASRARA 1 HE BEIRAR[2] . SREETS KAR B 7R A FR TS K R Hp 2= AR K
MR =Sk, BREF R B R AL, Xt R 2 —([3], IR IRE.

FRAb bt Xt ] B Ml R B RS —, JEAESR, BEAE ML X S BF R R DL R IR B A
PEMEEER BT, E 2015 4 12 A, PRESCEE T OCT AR ARIbHIX %2 TOl R 1 # =
ULy PR AR SR S R BB S CE T EE AL, RACHX A TG KAREE S 315 B, V5K AL
HEE A 5 KA R R 8%, BEE RIS KA E ) R AL B B8 R T, RHECE
B, WA= AWK RS SEHBOETIZE, mTUONRERE iR 5%

2. BEEERZE
2.1. EHBR

TR AP R P il SRR AR R AR AR 2 o — PO s A S BRHEIRC AT LA B [4]: — 282 AHEIL,
B S AT KA B RO HE, T B A A B R T AR A M AN RS AR AR R AR A
B HEEREALIE S, DLETSK) N T RESRITE AR T P AR 1) ARk, 55— 285 AR, BaEiSK
BT A 24 i A RHLE AR 7 A I e A v 7 A ARl 3 A DA R KA A T v o T RS AR P A R R
HE A I A 73 207 O Bt (1 R by, THSE A R 2%, ASCRAER — M3, W
BLEAFROMIAE S, BRI 18 BROKAE 40 T AR B 7 A e AU ISR HEIL, 78 TPCC fR R
PR AR I HEBOE AR A, BRI R AN SR T, A BOR R T TS RERE . (b5
2yt RO RS R TS K AR B G AV A I RO (5] A S R S RS RO
PRIZR - HUFE, BIY5K AR BRI RE A B v 4 38 AT i v 46 L RE 7 2R 1) — AL R HETC
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2.2. BIEKIR

AR 7R HEE T 57K CODL TN Y8 k& A 506 R b =48 IS KA BT 2014 4£~2018 Fhx
HEBCE AT, IR LS R AT R L AT 8T, 2R B X 75 7K AL BRAT ML B HEORHE X SRR T P2 (L35
Bl BT R 5 KA BR R . 75 G il D S AR B R VE T (WEHEK GE %) A1 (RSt R
ZRA I I HERCUR ok B ] X3 e R v 2R HE R )

23. BE 5

23.1. EERHEERE
HbEH RS AR, W
CH #FJ# = CODy, x EFy,
A CH, HE—— 15 /K AL BRAT b PR G PR R R, Ao 3 /47

COD su——15/K ANV &, AL T/
EF,, — WHCHFBIA ¥, AL kgCH,y/kgCOD, AN G HFAU ¥4 1 firs.

Table 1. Methane emission factors in Northeast China

= 1. R XEBRHEF

Hhy HE A F (AL kgCH, /kgCOD)
LTH 8.1x107°
AR 47x107
BT 6.9x107°

P EHBCEZ T A, itk .

N,O HEji = TNy x EFpy x 44/28
o NLO HE——15 /KA FE ) NL,O MUAEHERBCR:, S 5 /4.
TN w— V5K S EIH IR &, SR I/
EF——% b WRHE A T, #f7 kgCHy/kgCOD, A< SCi%ER 0.035 [6].
44/28——FK 78 N,O-N 2| N,O [k 250

2.3.2. [EiEHNEZE
ETEE75E 1€ 3= /N WP
CO,HFH = Se x EF,,
o CO, HEB——15 7K AL FRAT MV R i JEFE T = A2 1) CO, FEIS &, H o 7 Wi/ 4
Se——I5 /KA AL B FAL K EFTIHFE B E, $478 kg/KWho
EF., —HFA 7, A=A M AR MR, AR S CO, HERIA 701 2 frs.

Table 2. Annual emission factors of Northeast power grid [7]

%= 2. AL EREF(7]

F Ay 2014 4 2015 4 2016 4 2017 4 2018 4
HERUA T 1.1281 1.1291 1.1171 1.1082 1.0925
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N T PP B R S RS S BR A ARAC R, R “ ERRIIRIE S X — MR AT VA
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AT IR AN 1, ki 28, EALTEN 265.
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Figure 1. Total carbon emissions from urban wastewater treatment plants in
Northeast China
E 1. RACXEETK O R 2

3.2. FRACHXI RS K ACIR ] B HEBLE ARFHE

2 A& 2014 ~2018 FEZR G X IARTT K ELERRHRBOM IR il A 0 B 3 A, wT LA AR AL
JRASACAR N, ZRACHB X ARG /K IR B2 PRI HEBON 2, 7E 2014 SR EEHERZ) & B HRE K
59.4%, {E TLAF WA BRI L B g AT 5 00, 76 2018 FIEF] 61%. [ HHFBCRE ) L] B it T4 241,
RS AL BARA P RA K, BRI EE B R AE 15°C UL EEAT, DMRERUEYIETE, FrPAR
A b DX S B A ) 75 T3 75 BN — € B RERESRAEBEAT IR ORIELSE A, AT AR e ey i = A
TR(8]o ELEGHEBU ELBIAE AT AR, X2 BRSBTS /K AR B T35 7K B0 22 17 3 S50 e AE AN T 2
Ao ) RS G I B SR, PR B B HE R U RS A T B AR ELHEOR, DU HE O
HHGEHFTBCRE T o5 I ECBIAR /N, FYGE R 7 A2 2 2R B TG 7K b COD (R, S U™ £ T TN 97
Ik, COD 4 AV Ry TN JH IR A+ LA, (E 2 S SR A BRI I v S A HE ] 7 2 e T e
Pt LSRG L A 2R A X3R5 7K Dk 1 3 22 BB HE T

3.3. FACHXEAT K iRHE SR8 SR E

WG R AR BRHEBCR BEAR A 1 S X 22 5F . NS TR, ZRAC B IX 3RS KT AR =
SAEHBAB AT X 4, RACHBIXCOR ZHOR T #G2 VR T, Tk R, HadrKordE
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Figure 2. Composition of carbon emissions
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Figure 3. Spatial distribution of carbon emissions from urban sewage plants in Northeast China
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A SCHRIE 2014 E~2018 40 GRAEHDKSGOHHEL) M5 /KBRS 5dE, KA 1775 49 a2 1 HE
TR T, ARG X3R5 K AL B A BRHE SO AT 1% B G S R A AR AR AT T 20 hr, F L
L/

1) ZRACHLIX A5 K AL ER T (B HE R AN TG i, 2014 FEBRHEUE & 226.58 JiT CO,-eq, 2018 4F
WRHEBUS BN 286.35 Jilfi CO,-eqs MK T 26.37%.

2) [FEFAEHERCEE L) EARA B BARAE,  [RIEHR R B AR AC H X3 B /KA B )RR O AR v o 2 22
AL, 7EFAEIATE S A, A 2014 SE1F 59.4%38 K2 2018 4EMK 61%; 7B, PLEM & HE
BONTE, WG EREHEE & .
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RAGHLIX SR U B A GX — AR, I8 E S 23R DA R TR IR IR TT, 3ki5 K T B sUs s

SE

[1] A, ARk, 1RAE . Uik IR = SR HR Rk S 7L [T]. AR, 2016, 34(2): 23-26.
https://doi.org/10.13205/1.hjgc.201602006

2] FX, ®E K, RZEE, FEE, FE, P4k, 2003~2009 55 E 5K B TR = SARHEBOR A1), AR
FEE, 2012, 8(2): 131-136.

[3] Sahely, H.R., MacLean, H.L., Monteith, H.D., et al. (2006) Comparison of On-Site and Upstream Greenhouse Gas

Emissions from Canadian Municipal Wastewater Treatment Facilities. Journal of Environmental Engineering and
Science, 5,405-415. https://doi.org/10.1139/s06-009

[4] Shahabadi, M.B., Yerushalmi, L. and Haghighat, F. (2009) Impact of Process Design on Greenhouse Gas (GHG) Gen-
eration by Wastewater Treatment Plants. Water Research, 43, 2679-2687. https://doi.org/10.1016/j.watres.2009.02.040

[5] AThngE, G5tdt, SR, 4% V5K ALIRAT VIR & SRR BCRAIE 1 SEE 73 BT [C//2012 H B BRI RL 24 22 2 2 R AR
SWECE %), 2012: 728-735.

[6] OGLL, 723 ML, ¥57K A B R BRHE s ) 22 e B i BR 38 40 1T (D). A R 408 R 3 2R (RL 2 B2 AR, 2020,
14(1): 1-10+24. https://doi.org/10.13319/j.cnki.sjztddxxbskb.2020.01.01

[7] Mg, SpP5E, e, R, AR, M= EETTEKAE T B E AT hE AR RES R
5%, 2015, 25(4): 118-124.

[8] SREEAS, #gfh, Tk, BEE. o EWETG K EAT IR = S HEBOZ B R I R E T [0]. A 7K HEK,
2019, 55(4): 56-62. https://doi.org/10.13789/j.cnki.wwe1964.2019.04.009

9] EE, H4EE, SR, AR, MG, R, PNEDE, )i, T E G AR A 8T = AR 2 A
FRAE[T]. RBIRF, 2018, 39(3): 1256-1263. https://doi.org/10.13227/1.hjkx.201706079

DOI: 10.12677/sd.2022.126174 1531 CIESES 93


https://doi.org/10.12677/sd.2022.126174
https://doi.org/10.13205/j.hjgc.201602006
https://doi.org/10.1139/s06-009
https://doi.org/10.1016/j.watres.2009.02.040
https://doi.org/10.13319/j.cnki.sjztddxxbskb.2020.01.01
https://doi.org/10.13789/j.cnki.wwe1964.2019.04.009
https://doi.org/10.13227/j.hjkx.201706079

	东北地区城镇污水处理厂碳排放核算及空间分布特征
	摘  要
	关键词
	Carbon Emission Accounting and Spatial Distribution Characteristics of Urban Wastewater Treatment Plants in Northeast China
	Abstract
	Keywords
	1. 引言
	2. 数据与方法
	2.1. 核算边界
	2.2. 数据来源
	2.3. 核算方法
	2.3.1. 直接排放量核算
	2.3.2. 间接排放量核算


	3. 结果分析
	3.1. 2014~2018年东北地区城镇污水处理厂碳排放总量变化
	3.2. 东北地区城镇污水处理厂碳排放组成特征 
	3.3. 东北地区城镇污水厂碳排放空间分布特征

	4. 结论
	参考文献

