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Fig.1 The source of wastewater from the sauce-flavored Baijiu brewing
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Fig. 2 Changes in pollutant concentrations of Kunsha sauce-flavored Baijiu brewing wastewater; Changes in the water volume of Kunsha sauce-

flavored Baijiu brewing wastewater
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Fig.3 Process flow diagram of AO-MBR
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Fig.4 Mechanism of N,O generation in wastewater treatment process
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Fig.5 Carbon accounting model of sauce-flavored Baijiu brewing wastewater treatment process

QCOD removed GWPCH4 x EFCH4
GWP 0> EFy0 M

CO,. -eq-direct

QTN-removed

Horr, COypoqdirea M B HHE I L kg5 Ocop.removed

O inremoved /I CODRITNIY B 1, kg ; EFcy MEFy 097

52 CH MIN, ORI F- , kg/kg (COD/TN) s GWP ¢y,

FIGWP \ 53 511 CH HIN, O B 885 T 1 35, A3 50
2571298

) HEHE R AR AT

COZ-eq-indirect =Wwx EF‘electricity + Z Ci X EE (2)

FE,CO, o aveed W IHHEHERCHE kg IV T A B
KWh; EF gjeciriciy M H T HEIR I F kg COo/kWh; i Ak
RN ; CoOR SR IR 25 s i T i kg s EF RS
b2 25 S HERCN 7 kg COy/kg. L AL 2E 2 B (1l
HE WL 1

4 EARWAHEN TR E

4.1 FKJRXTHERY B F 8950
4.1.1 KT H e HE R 5 e

Luo k58 & LTG5 /K AE 4 R CODUR I M1k
ST 5 PR , 2K T WL 0 . X R4
H—2E 5 W, M3 F AKCOD 100 mg/LIY £1F,
MCODWETFET700 mg/Li, 55 A FAC AT 1
dacCHE A LA K i Z2 W /K g O E3.2. 1.8 L D] i) 17k 14 T
i s R BIFSE W1 35 7Kk CODYE B B oA i 7 & 5
PIERARA QI B D R RE R A 238, TN R AR G
TR SEREAE R A, 15K P CODYR B B FH i % TR

®1 BIUEHAREOBHERETF

Table 1 Carbon emission factors of electricity and chemicals

E Hep A+ 2% ik
| 0.536 6 kg CO)kWh [36]
NaOH 0.96 kg COy/kg [37]
LEERI(PAC) 0.162 kg CO,/kg [38]
LRI (PAM) 1.5 kg COy/kg [39]
NaClO 0.92 kg COy/kg [39]
CH;COONa 1.6 kg COy/kg [39]
CH;0H 0.68 kg COy/kg [39]
H,0, 1.01 kg COy/kg [40]
H,S0;4 0.16 kg COy/kg [40]
FeSO, 0.26 kg COy/kg [40]

FRFN T FR AL Ry TR B AL AT 50, ACSS 1-2 4K [K]
TETRRRER AN T SR FO) A W v i 2 S B A €14
HE TR A CH AR v, F SR B MU JE i n] DAL
H 3—Co M¥E 4Ll CH,. 5 CODM100 mg/LIY 1 IEAH
Lt, 5001600 mg/L H 4ith FH FEAH ML )5 it i 55 (mer
ABCDG) £ 40 51 T 6.9%F19.0% , iX ffi15-COD 500
1600 mg/LHYCH, 8 m 4. 1EH,  CO 541k CH,
WA HHMICO, A 4k g 5 JE-THMPT (CH, 4 )i f2
BOE2AN IR ), HorP ) B REFE I meh | COD
AT mehHE K I FRIB T A F. B, 75K CODY
FEM 38 I = T 2 5 A s K i PRI CHY AR R
M RESE P (W 235K, s T A5 HLI5 e i Aok
B IR BECH, A B, HE T4 55 T CH W HERE F .



6 Mok 5 F OB

2025 4F

4.1.2  FRJFR AR A HET R AR R

TESC R AL B e (RC/NGEL H RER 2 B A 4
WRIEA A S EU S AR S 4, SN0/ A4 i
BN, HE— AT R B X T AR 2 P N, O 5
(N,OR) Xt L TS i /T8 400 oAb BF 9T b &
B, C/NF+ 2 5HF, pHAE 238 0, I 38 2ok 410 T £ 4 T 0
PETE HENL O 7 42 4710 4 C/NR12 ¢ Ly, AT RASEBE
e IR AN, O T 2 MG 25 A B R S 36 e 11 TG T I
JKAE B4R K B /N 7 T 12, 345 1 A S 380%
T P R 3 1 K A B AR N O HE IR 7/ N TR 15 15
KA P AR A HE A T
4.2 JKEXTHEREFHIF T
4.2.1  FREXTH e HE R F AR R

GuisasolaZs 58 535 %75 7K 45 18 CHL Mk B (58 %
B, T AR CH MR BE 575 7K 7K J7 45 B I (8] (HRT ) A7 7F
BE M AR, SR T RE R A K W HRT 25 380 H
BRI PERE I . Sun®El VBT R | B HRTHE A, 7
St R G PERE I, I B0 A CH MR EE RS i, T3k
CH,HHER 1 J150% . ChaosakulZE ! X i 25 Fil R 2
BIE P ASCH MR BT T I, & R A HRT -1
K27.9 b, FE A B R 11 244 mg/m? ; 17 FR 25 )
HRTU/INE7.77 h, VA e BE R 254 688 mg/m’.
UG K, 15K I 5 B Ik A 4 Y Rt Y5 K
A HRT , S 5200 CHAHER R -, BIV5 /K kg
R HRTH S, CHAHEB P FREAK 2, HECH T
422 KRR ZHET A T

TG K AR G AR v, WAL B T (AOB) &2
T TORNH A AL INO, , i LR (NOR) = 22671 50k
NOYEAMNO;(E14) . ZhouZE P R BIHRT 15 di i 5]
25 dist, NOR AN = & B 0.22% 4 F+ 5 0.65%. 3¢
HE A ] REENORMY ALK i AOBRY HHAH T, 76
KHRTEE T ,NORE 45 54, Zheng: &
B 5 HRTH T B, NORMAH X = B A 1.99% T F& 5
0.65%. Mannina%s > gk —EWF98 & 90, HRT 15 d
HEE130 d, N,OHERL N F M 0.76 g/kg TN emovea AL E]
0.21 g/kg TNiemoveao HILE, K K3 12 FEMAHRT , 2 i 24
AN OHERL A
43 BT EZ3HEMEFHFMm
4.3.1 AT 20500 e R T

BT AP UBRE R 3, T CODE 4 ik ) CHLHER A
FHEEHEF HAAO>AO>0D>SBR . T AJH7 H: 5
NS T ZRAEIADE, P AAO T2 5 A0
K PRAABE R CH i 7= AR R T A DT Bedh,

AAO T Z M HE T H I sh K, 33X n] g 5 A8 [R] Ay g <
TrUH G, RIMETAE AR B, AN TR] i g <7 st v] g
FORFRIR AABE NI . BN, T LB A S 2 DXl ]
il P A A AN BT BRI SR B R SR X, 3 26 X
3ol Ry 7 e B B AL T R AR A IR AR T CHL I 7
AR, T R T AR 2 AT AR AT s A 1
DRSS , AT AR CH, A HER Y
432 AS[RAREE T X A A HE O T s
RUHIE S B, SBR T Z N, OHE I H T2 AAO
TEAm2AH ) Law’E 2IWFSE ], AOBHINOR AT
AR T R 4 (DO ) 5 oK, AOB Y 48 1 Fl R %50.2~
0.4 mg/L, MNORMEIF RECN1.2~1.5 mg/L, #H—
R, YDOWR MR T 1.1 mg/LEf, AOBH] LI
7, [ANOR & MK 32 2] , S BNOFR R, HE I ™= /E
HLZHINO(E4), BrERCRFRER, AAOT. 2
U S BAE ROV 1/3 B, il S K T AR, R BD O
JEFE A 1.15 mg/L, M SBR T. 2 MI7E & 1 22 1) 3/44: DO
WePEA B 01,10 mg/L. Norfi 5 N,ORAEF 7 51145 HIN,0
{9 A A Je B A (1), AU BT 7, SBR T
HINor i 1% YE W 8 5 TAAOT. & [ AR T. 21
NLORFfIF AR L, (5 2 AN,O R, Kk, SBRT.Z
A TAAO T ZMMKDO & L K, 3 Norfif 5N,0R
Filg i e 22 5 HE 45 SBR T 25 N,OHE L K 118 TAAO
TZ.

5 AR N

51 HEBRHIMENERZE
5.0 EEEHER UL

AT AN A5 K AR T 25 R KK o A K & 45 1 25
2R CH, AN, O R 7 A FIHHE R , 5 3505 i I R 1 7K
JEFR ) CHFIN,O R HER P F- R A5 K (A2 38T57K T
M K A ) AEAE AR 22 50 X DA B R AT s A
T BRI . KL, A N P K A )
AR it AT S M SOR 3 ‘T A ORI ik R A
SRS WIFE | Fah S-S gk s S A
T IR B RS B KK B RUK R AR R B 2T
2550 NN B 5 A AR OF HEA — @ R TR
B, AT A R A B BB i CHL TN, O HE U AE B & 22 7
LA [F) B B 158 B L R A o
5.1.2 TESRENE

BB HE O S R b T S5 R R SR B S K
ALFR)T#EK 5 HI K CODRITN YR 24 (A1) o S2bx
e KR RS (1A LTS P AR 0 P T I 2E A



Wk ELAE . A IR K A A R ORI 5 5 PR 2 5 7

15U, TRV, 840 1T I gt P Vs o P A LTS S e i A=
G U S A TG TR, A S 5 B CH AN, O/ A2 iU
o H s A N R A ) R AT AL TS Y AR TR A B Y
Bl A AL N CO,o BLR E WIS R B, FERI T R
T ULVE BRI ML 2 b COD L 2B & 1920%~30% -
PRSBSP4kt R A TS TR A ML 5 COD
BEBRRA10%~15%. BV & BUGEE AL BE
BHAAL A N2 5 COD A LB E1910%~20%.
I, LATG /K ARBE T 3E KRN HE 7K CODRITN ki 22 S Ak
S CH, AN, O HE i 2 F BUR R 22 , #E LAT5 K Ab
R IR Btk K 5 4480 7K CODFITN vk J3E 2%
FEFIERCOD A £ BR 9 10%~15%1 5 HCH,HIN,O 77
A 13 Bl AR
5.2 EREHE
521 TR ST A

R S BRR I, e 0 7 100G i a2 I 7K 1Y ok 7K
HpHE R , 75 MINaOHJE 5 pH & Hk ; IR K11
pHIA M, T IH,SOL 8 Z btk . AnfE IR EUE 1

R 43 ImTJE Z 0t )R] SE BT R K pHI I 57, AT
18/ NaOHHIH, SO AR . 5 G V5 K AL 3138 ik
W5 AL R FR S K, /0 1 2.12~4.16 kg NaOH
FTHFE , PR SE BRI HE2~4 kg COy/te BLAN , FEARIE
KK FLAAR I ETEE T, 38 18 AL HRT . SRT \DO%,
I/ NCH HIN, O HE R IR B o E T 5 /K A 3 1
e B R A E ML (AOA) T2 . AOA T LREMS ¥
BENHFL AN, 7R X — L R, Ny OFE M L 3244 i
COLMEN T ERBIR , Wl R XTCODIY £ B K ©,
5.2.2 HBERIL

XoF PR VD6 G R et R /K A ) 1 DR AR R Rtk
FTRFEIINT , 25 5R Y] CH MR BIR B 15 75.38% , U H
297421 560 KJ/m?* , #2300 KAR S CH MR B2 FIAAMH , AU
EAT T BB AN T 0 IS, R AT (o R S A T i
J52 7K A B 5 R R U HE R 5 33~34.65 kg COy/t. MLZ
T, 3 T2 % K CODAY /20 000 mg/L, JREIE RS
CH, IR BE RN, 17 %~19% , T5 2 e 4 A REA
FH, PR B D8R A 75 1 — 2 PE A

2 % X W

[1] CalvinK, Dasgupta D, Krinner G, et al. IPCC, 2023: climate change 2023: synthesis report. contribution of working groups I, Il and III to the sixth assessment

report of the intergovernmental panel on climate change [ Core Writing Team, H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland.[R]. First edition.

Intergovernmental Panel on Climate Change (IPCC), 2023.

[2] LiuZ, Deng Z, Davis S J, et al. Global carbon emissions in 2023[J]. Nature Reviews Earth & Environment, 2024, 5(4): 253-254.

[3] LulL, Guest]S, Peters C A, et al. Wastewater treatment for carbon capture and utilization[J]. Nature Sustainability, 2018, 1(12): 750-758.

[4] Duan H R, Zhao Y F, Koch K, et al. Insights into nitrous oxide mitigation strategies in wastewater treatment and challenges for wider implementation[J].

Environmental Science & Technology, 2021, 55(11): 7208-7224.

[5] HeYY,LiYM,LiXC, et al. Net-zero greenhouse gas emission from wastewater treatment: mechanisms, opportunities and perspectives[J]. Renewable and

Sustainable Energy Reviews, 2023, 184: 113547.

[6] Hua H, Jiang S'Y, Yuan Z W, et al. Advancing greenhouse gas emission factors for municipal wastewater treatment plants in China[J]. Environmental

Pollution, 2022, 295: 118648.

[7] XiJR, Gong H, Guo R, et al. Characteristics of greenhouse gases emission from wastewater treatment plants operation in China (2009—2016): a case study

using operational data integrated method (ODIM)[J]. Journal of Cleaner Production, 2023, 402: 136829.

[8] WangD, Ye WL, WuG X, et al. Greenhouse gas emissions from municipal wastewater treatment facilities in China from 2006 to 2019[J]. Scientific Data,

2022, 9(1): 317.

[9] XM, BRI, i, 5. Bt K g A/O T 2% P K s AL A FACR [ T]. SRER#AE, 2018, 31(9): 1612-1619.

[10] Wang Q Y, Sheng Y Y, Zhang Y L, et al. Complete long-term monitoring of greenhouse gas emissions from a full-scale industrial wastewater treatment plant

with different cover configurations[J]. Journal of Environmental Management, 2024, 360: 121206.

[11] Tong Y D, Liao X W, He Y Y, et al. Mitigating greenhouse gas emissions from municipal wastewater treatment in China[J]. Environmental Science and

Ecotechnology, 2024, 20: 100341.

[12] LiuZ X, Xu Z Y, Zhu X L, et al. Calculation of carbon emissions in wastewater treatment and its neutralization measures: a review[ J ]. Science of the Total

Environment, 2024, 912: 169356.

[13] WuH, Li A J, Gao S C, et al. The performance, mechanism and greenhouse gas emission potential of nitrogen removal technology for low carbon source

wastewater[ J ]. Science of the Total Environment, 2023, 903: 166491.

[14] W, RUER, PRtty, 5. ARA L2086 A iR m S A2 na i se 1], P EIEGE, 2024, 43(12): 149-154.



W oER 5 B 5 2025 4

[19]

[20]
[21]
[22]
[23]
[24

[

[25]
[26]
[27]

[28]

[29

[

[30]

[42]
[43]

[44]

[45]

W, R, ROSME, . CwAC AU LA ML IR B AD T A R R R PR K [T, i IR, 2024, 43(9): 140-146.

Ti G, AT, X0, 55 IREE-UASB-PIRA/O T2 AL (% /K [1]. ThEIZ/KHEK, 2017, 33(24): 114-117.

JUAT R, BERR R, BLLUE, AF. TR R R SRR R AR BT R (). R IR, 2023, 42(9): 1-6.

Mortezaei Y, Amani T, Elyasi S, et al. High-rate anaerobic digestion of yogurt wastewater in a hybrid EGSB and fixed-bed reactor: optimizing through
response surface methodology[J]. Process Safety and Environmental Protection, 2018, 113: 255-263.

Luo G, LiJ, Li Y, et al. Performance, kinetics behaviors and microbial community of internal circulation anaerobic reactor treating wastewater with high
organic loading rate: role of external hydraulic circulation[J]. Bioresource Technology, 2016, 222: 470-477.

BRE. A6 T2AEFRR K R ARCOD R BRI [D]. atit: sl TR, 2022.

AV, S Bt b o AL B AR R e 75 B0 [P B KA ML RIS [ D). 22 22N TR, 2023.

AR # AL E B K CODZH AT RAE KA B L 2K [ D], iR I TR, 2022.

XIESG, BT, T, . 5 L MKAARTE 48 15 L i 2 BAL B BARBFST IR (1], hEk S53R5E, 2022, 50(2): 281-290.

WERK, X, SRR, 5. IV SERE A LIRS FRRE K AL B ST [ 1], HbBR 5745, 2018, 46(5): 475-481.

RN, R rh, RN, B K AR IR IRK A S R GRS S R e R R [T ], Mk SRR, 2020, 48(4): 496-509.

B, HALZ, XINEL, A N, OF A AL R ALK 7 IR FEHERE [ T]. iR S53REE, 2018, 46(6): 606-612.

Yan X, Li L, Liu J X. Characteristics of greenhouse gas emission in three full-scale wastewater treatment processes[J]. Journal of Environmental Sciences,
2014, 26(2): 256-263.

Ren Y G, Wang J H, Xu L, et al. Direct emissions of N,O, CO,, and CH, from A/A/O bioreactor systems: impact of influent C/N ratio[ J]. Environmental
Science and Pollution Research, 2015, 22(11): 8163-8173.

Daelman M R J, van Voorthuizen E M, van Dongen U G J M, et al. Methane emission during municipal wastewater treatment|[J |. Water Research, 2012, 46(11):
3657-3670.

Guo H X, Liu S R, Wang Y F, et al. Reduced sulfide and methane in rising main sewer via calcium peroxide dosing: insights from microbial physiological
characteristics, metabolisms and community traits[J]. Journal of Hazardous Materials, 2023, 451: 131138.

Wang J H, Zhang J, Xie H J, et al. Methane emissions from a full-scale A/A/O wastewater treatment plant[J]. Bioresource Technology, 2011, 102(9): 5479~
5485.

Liu Y, Cheng X, Lun X X, et al. CH4 emission and conversion from A,O and SBR processes in full-scale wastewater treatment plants[J]. Journal of
Environmental Sciences, 2014, 26(1): 224-230.

B, NI, VU, ST RR A AR BE X 1 SECHL MICO MR FE [ V], #ER S8R0, 2019, 47(3): 291-300.

DuWJ,LulY, HuY R, et al. Spatiotemporal pattern of greenhouse gas emissions in China’s wastewater sector and pathways towards carbon neutrality[J ].
Nature Water, 2023, 1: 166-175.

Rivera-Ferre M G. From agriculture to food systems in the IPCC[J]. Global Change Biology, 2020, 26(5): 2731-2733.

rpAE N PN AR SRR, SCF R AT 20224F /) —AAUAbBHERL R T (19 A 25 [EB/OL 1. (2024-12-26)[ 2025-01-19]. hitps://www.mee.gov.cn/xxgk2018/
xxgk/xxgk01/202412/t20241226_1099413.html.

Rlige k. v IElis K Ab BEAT VAR R0 SRR 14387 (D], AHE: i AR EH AR, 2019.

Suh Y J, Rousseaux P. An LCA of alternative wastewater sludge treatment scenarios[J]. Resources, Conservation and Recycling, 2002, 35(3): 191-200.
Yang M J, Peng M, Wu D, et al. Greenhouse gas emissions from wastewater treatment plants in China: historical emissions and future mitigation
potentials[J]. Resources, Conservation and Recycling, 2023, 190: 106794.

The Intergovernmental Panel on Climate Change. 2019 Refinement to the 2006 IPCCGuidelines for National Greenhouse Gas Inventories [ EB/OL ]. (2019—
05-12) [2025-01-19]. https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipce-guidelines-for-national-greenhouse-gas-inventories.

Luo JY, Cao W B, Guo W, et al. Antagonistic effects of surfactants and CeO, nanoparticles co-occurrence on the sludge fermentation process: novel insights
of interaction mechanisms and microbial networks[J]. Journal of Hazardous Materials, 2022, 438: 129556.

BRI, A, Bk, A AR B R T KA T8 P e K e MR IR [T ], PR5E T2, 2024, 42(4): 22-30.

LuoJ Y, Wu Q, Fang S Y, et al. Recycling crawfish shell waste as co-digestion substrates to promote methane recovery and the underlying mechanisms[J].
Journal of Cleaner Production, 2023, 428: 139555.

Xiang Y P, Xiong W P, Yang Z H, et al. Coexistence of microplastics alters the inhibitory effect of antibiotics on sludge anaerobic digestion[J]. Chemical
Engineering Journal, 2023, 455: 140754.

Spinelli M, Eusebi A L, Vasilaki V, et al. Critical analyses of nitrous oxide emissions in a full scale activated sludge system treating low carbon-to-nitrogen

ratio wastewater|[J]. Journal of Cleaner Production, 2018, 190: 517-524.



Wk ELAE . A IR K A A R ORI 5 5 PR 2 5 9

[46]

[47]

[54]

[55]

[56]

[63]
[64]
[65]

Chen H B, Zeng L, Wang D B, et al. Exploring the linkage between free nitrous acid accumulation and nitrous oxide emissions in a novel static/oxic/anoxic
process[J]. Bioresource Technology, 2020, 304: 123011.

Mannina G, Capodici M, Cosenza A, et al. Nitrous oxide emission in a University of Cape Town membrane bioreactor: the effect of carbon to nitrogen
ratio[ J |. Journal of Cleaner Production, 2017, 149: 180-190.

Li M, Wu H M, Zhang J, et al. Nitrogen removal and nitrous oxide emission in surface flow constructed wetlands for treating sewage treatment plant effluent:
effect of C/N ratios[J]. Bioresource Technology, 2017, 240: 157-164.

Guisasola A, de Haas D, Keller J, et al. Methane formation in sewer systems[J]. Water Research, 2008, 42(6/7): 1421-1430.

Sun J, Hu S H, Sharma K R, et al. Impact of reduced water consumption on sulfide and methane production in rising main sewers[J]. Journal of
Environmental Management, 2015, 154: 307-315.

Chaosakul T, Koottatep T, Polprasert C. A model for methane production in sewers[J]. Journal of Environmental Science and Health Part A, Toxic/Hazardous
Substances & Environmental Engineering,2014, 49(11): 1316-1321.

SKPHE, A, R, 5. AR 4 R BRI TR B K 16 BERYRRERFAE LT ). 457K41EK, 2025, 61(2): 92-99.

Zhou N, Dang C Y, Zhao Z R, et al. Role of sludge retention time in mitigation of nitrous oxide emission from a pilot-scale oxidation ditch[ J]. Bioresource
Technology, 2019, 292: 121961.

Chen H B, Zeng L, Wang D B, et al. Recent advances in nitrous oxide production and mitigation in wastewater treatment[J]. Water Research, 2020, 184:
116168.

Zheng M ,Wang M, Zhao z, et al. Transcriptional activity and diversity of comammox bacteria as a previously overlooked ammonia oxidizing prokaryote in
full-scale wastewater treatment plants[J] Science of the Total Environment,2019,656717-722 .

Mannina G, Capodici M, Cosenza A, et al. The influence of solid retention time on IFAS-MBR systems: assessment of nitrous oxide emission[J]. Journal of
Environmental Management, 2017, 203: 391-399.

Huang L L, Li H X, Li Y. Greenhouse gas accounting methodologies for wastewater treatment plants: a review[J ]. Journal of Cleaner Production, 2024, 448:
141424.

S RS HEAR A IR LIFAS T2 R AS AL SRS AL S LI D], WAZRIEE: WA /REE Tl KA, 2023.

Foley J, de Haas D, Yuan Z, et al. Nitrous oxide generation in full-scale biological nutrient removal wastewater treatment plants[J]. Water Research, 2010,
44(3): 831-844.

Kosonen H, Heinonen M, Mikola A, et al. Nitrous oxide production at a fully covered wastewater treatment plant: results of a long-term online monitoring
campaign[J]. Environmental Science & Technology, 2016, 50(11): 5547-5554.

Ry, Fe, BRinig, 4. 15K FAAO 5SBR T2 TN, OHERUSAE 22 5 S WU [ 1], v BRI RN 22,2025,45(02).

Law Y, Lant P, Yuan Z. The confounding effect of nitrite on N,O production by an enriched ammonia-oxidizing culture[J]. Environmental Science &
Technology, 2013, 47(13): 7186-7194.

Xiang H, Hong Y G, Wu J P, et al. Denitrification contributes to N,O emission in paddy soils[J]. Frontiers in Microbiology, 2023, 14: 1218207.
PR FEAFAL I K TS RRHE B S IRAL A TS [ D], SR ST K2, 2024,

Kong Z, Xue Y, Hao T W, et al. Carbon-neutral treatment of N, N-dimethylformamide-containing wastewater by up-flow anaerobic sludge blanket: CO,

reduction and bio-energy cleaner production[J]. Journal of Cleaner Production, 2022, 380: 134880.



10

W oER 5 B 5 2025 4

Study on Carbon Emission Sources and Influencing Factors in the Treatment
of Sauce-flavored Baijiu Brewing Wastewater

YAO Chen', MENG Mingfu*’, SONG Jiangju’, WANG Zuodong’, LI Xiaowen', TONG Zhibin',
HUANG Chengling', LIU Taoze"®, ZENG Guangneng'**, Luo Weijun*, WANG Shijie*’

(1.School of Eco-Environmental Engineering, Guizhou Minzu University, Guiyang 550025, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081,
China; 3. Puding Karst Ecosystem Research Station, Chinese Academy of Sciences, Puding Guizhou 562100, China;
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Abstract: The brewing industry, a prominent sector in Guizhou, generates a significant volume of wastewater during the brewing process,
characterized by high concentrations of organic pollutants. Consequently, the carbon emissions associated with the treatment of this
wastewater are considerable. This paper provides a comprehensive review of the sources, characteristics, and treatment processes of
Maoxiang liquor brewing wastewater. It also explores the origins of greenhouse gases emitted during the treatment of such wastewater.
Utilizing life cycle assessment, a carbon emission accounting methodology is developed. Further analysis reveals that the water quality,
quantity, and treatment processes of brewing wastewater significantly influence the emission factors of CH, and N,O. This finding suggests
that the existing carbon emission factors for sewage treatment processes are not suitable for calculating the direct carbon emissions of liquor
brewing wastewater treatment. Therefore, key aspects of carbon accounting in the subsequent stage are identified. Firstly, spatio-temporal
monitoring of carbon emissions from brewing wastewater treatment plants should be conducted to establish rational carbon emission
factors. Secondly, activity intensity data should be adjusted by subtracting the amounts of COD and TN carried by sludge and the amount of
COD removed during advanced treatment stages. Additionally, carbon reduction can be achieved through process optimization and
enhanced CH, recycling.

Keywords: brewing wastewater of sauce flavored liquor; wastewater treatment process; carbon emission factor; N,O; carbon accounting;

CH4



