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Research on carbon reduction in wastewater treatment plants based
on AB method under the background of carbon neutrality

SHI Xujun, MA Xiaolei, LI Jian, WANG Haimei, LEI Kegang

(Cscec aecom consultants Co. , Ltd. , Lanzhou 730070 , Gansu , China)

Abstract: Under the background of the “dual - carbon” sirategy, the efficient resource utilization and carbon emission
reduction in wastewater treatment plants have become crucial issues that need to be addressed urgently. This study is based
on the AB process, adopting a method that combines sludge anaerobic digestion with combined heat and power
generation. Taking a wastewater treatment plant with a scale of 20 x 10* m*/d in the northwest region of China as the research
object,and using the quality standard for farmland irrigation water as the standard for reclaimed water utilization,the carbon
emissions and carbon emission reduction of the plant are calculated in detail. The research shows that through the utilization
of wastewater resources, carbon emissions can be effectively reduced by approximately 3.5 x 10* kgCO _,,/d. Combining
sludge biogas power generation, boiler heating, and land use, the carbon emission reduction rate of this plant can reach
42.28% . In addition,by using biogas for power generation and heating through combined heat and power generation, the
energy neutralization rate of the wastewater treatment plant can be increased to 37. 72% . Finally,based on the analysis of
the accounting results , key measures for carbon emission reduction in wastewater treatment plants were proposed.

Key words: carbon reduction; adsorption-biodegradation; sewage resource utilization; cogeneration of heat and power;

energy neutralization
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A P2 AR R RE, 7 A 1L R B HE i
R 2020 4F, EMAMAERIRES KA 2
Hk 4 140 FE, ALFREFIRGE 178 42 mP/d, FEH
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2.2 KA IERRHERNE
2.2.1 CO, Hs%k

(1) Hi# COo, Hhik

AENETG K T B A HLY E AR KL S
(CoHi5 Oy) . W5 (CyHgO,) MIEE H i (Cy Hy,
O,N,) =K%, H=FM WY, CO, /- EiR
rEEg"

I AR AR B B U T

C.H,,0, +0,—6C0, +6H,0 + NH,” +2 817.3 K]

(1)
C,sHoO,N +17.50, + H* —18C0O, T +8H,0 +
NH, + AE (2)

AT B, o R A AL SO A SO s BT
CO,

C,oH,, 05N +10NO; —5N, 1 +10CO, +3H,0 +
NH, +100H " (3)

PRAR B B B i U T
0.02C,,H,, O,N + 0. 094H,0—0. 004C,H,0,N +

0.049C0, T +0. 115CH, 1 +0.016HCO, +0. 016NH;
(4)
YR AR I 2 g
0.05C,H,0,N + 0.2H,0 — 0.075C0, 1 +
0. 125CH, 1 +0.05NH, +0. 05HCO; (5)
FEAELESMIMBRIE B LT, B EALA TR CO,
AR, N R TS K TR A A i e ] 5 8 Co, 7
AR, IEARXIT .

CESco, = MFCF+{[1.1(B, +B, - B,) x
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(1.47 - 1.42 % 7B - g * (1. 4THRT x MLVSS -
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_ 067 -3

(1 +Kd.SRT) x0.124]} x10 (6)
FCF-B, +B

MFCF = (=55 =) (7)

k,=0.05 x1.04™°% (8)

L CES,  FT5 K AL BRAL AT IR CO, HE ik i
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JKAEHER) S E K BODs ¥R JE, mgBOD/L; B, K
AT N R AR T ) & R, mgBODS/L; B,
TG K AL )T OF- 35 H K BOD ¥k B, mgBOD,/L;
1. 47 Fy5Ehr BODg e BE S5 BOD; WREE L ; 1. 42
Jots A ) 40 M BOD, X4 &, kg BOD,/kg MIVSS;
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VEMAE NS i PSR BN AE R, ke/a; EF, R i
2GR B HECH 5, keCO, _nes 0 GRS
Q. HPEMAEN AL FIUK &, m*/a,

s AR A
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2.3 SiRAEHRAMNE
2.3.1 FRRGFPLAK

TSURAEAL FEAL BT R v, Weds . KSR fE
FECHLAR) SRl 4 CO, HE, ASFIHUBRAL 2 )
FEefgfEg R 1 s, IHAEALSWA(9). 15
YK 28R R PAC, FHAETHALIBA Fe(OH), ,
HEAKXZ WA (10), 25505z fi i 7  4E By
HCRITREZS A (1) .
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U ﬁ%%ﬂ[ggiwu&fﬁgw
w4 wIDlisE 8~10 1.3-~2.9
dmhWks ks 2~3 0 4.4-~13.2

B BLWE kisle 5~7 0 200 ~300
FwIAWdE 5k 3 ~5 30 ~ 120
SR k5 4~8 50 ~ 100
WAEESENL. — W50 — 15 ~40
HlMBK AUERIL sl — 5~20
BLDBKEL s — 30 ~60

2.3.2 FRREK

A EX PRI K A B R RF S R B, B
TSTRIHAL T2 HT5 KA B, H CH, =R i g
m ARG IRIHALRK T, 15D AT A i 32 %
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16F o,
44 - 28F .,
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44F o,
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44 —44F
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K. CES,  FIREAHAATE CO, HERREE,
kgCO,_,,/m*; MFCF LA 5 CO, HERL L], %
PRI M R L, % 5 F o, iE P CH, B i 4
FUELBI, % 5 Q  RTE KA EL T P 4F P 7= Rl x5
P, m'/a; VSS, N PR AL ik Ve VSS,
kg/m*; VSS, ., W IRE WAL i 8 VSS, kg/m’;
Q. NTEMAE N AR TR 15 KA R, m/a,

(2) ¥5U 1A F R HE L

TGl R Ty AR, BT AETEIR
A, AP AEIRER N, A CH,, —
Menl R AR R BOE R, IeAh, 58 4 A
AMUZR—Fi5 AL & 75, Wi —Fhis e %R 1k
AR, A AR Ve TR SR EI AR,
PeUs A B G (T, SE BRI HE . V5 U8 1= M A
BeHET A A -

CESey, 1o =EF oy, 1, * Mss/Q,, 28 (15)
X CESqy, .\, A 30 R A CH, HE g B,
kgCO,_,/m’s EF gy N I5IRFIH o CH, K
¥, keCH,/kg TI508; EFy,_\, 75 6 F H
N,O BHEIC A 7, keN,O0/kg Fi578; My AitEtT
WRFRTE R T E (LA SS 1), kg TGl a.

3 HEREHW

3.1 WHEMELER
3.1, 1 G AR A I HE T H

(1) H#Z COo, HEe

TG K AR BE K DA 9% U AR A A
i, RET N, PEREYARKTH LR, B
Ub, R EBIES N, Bt EE Co, HhilE
T 5 K AR B kK AR A A AL R R
77 A 939. 20 kegCO,_, /d.,

] Qs ( VSS, - VSSe—ad)/Qin (14)

(2) [a]Ez CO, HEm =

AT H 5 7K A B AR N 245 70) = I 2
NaClO Fi5 e ik 22 EEH] PAC, JHEER AR NaClO,
TG 1000 kg/d (A& 5 mg/L), NaClO
fy CO, HEMFR H N 1.06 kgCO,_,,/ke'™', 213k
PAC B K Nn2h 2k 267 kg, PAC 1) CO, HFHREH
0.455 kgCO, _,/kgo A RHB; 1k H,S 74, ik 4
H, S X 48 % B 04 (A JE e, 7 4 T Ak 1tb 1) 35 g v
I Fe(OH),, $hnE+i 5 kg/t(ds), Fe(OH),
i) CO, HE REZY R 0. 077 kegCO, _ ., /kgo Hi I
SRS 2y R I AR R B CO, HE ik RN
1 193. 04 kgCO, _,./d, 25585 ™= A= () (8] 3% CO, HE
Tl H 532 keCO, . /d,

G IHEK) ST AL KL FE R
WA (SIS ) AR i, guitiaFe
1738 100 kW - h/a 453%(9) fige 2 i
THAE™ AR CO, HEily 54 264 kgCO, _,/d,

x2 hEMRENHMEF

X35 HEA ¥/ (kgCO, _,, » kWh™")
At X I H 0.941 9
ZRAG X s H, () 1.082 6
A 2R X 3 oY 0.792 1
A X s H ) 0.858 7
FEAL X I 0.892 2
7 X3 H 0. 804 2

(3) N,O HEm

i S TG K AR HE T 2016 4F 11 H 26 H ~
2018 4E2 19 Hiik, ik TN ¥z, 80 d,
gGeithuk ARtk WiEl 3 Fin. AR N0 HEjk
A 0.038 7 kgCO, . /m’, ARG A BT HLAE
P JEHECR N 7 742. 24 kgCO, _, /d.
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3.1.2  FRAEHEHKETNE

HRARAME, HIREA N 754 m’/d,
Horp A 32,15 ¢ /d(FHKET5% ), KT
1 128.6 m*/d, A HLI5 TR T KK 20.668 t/d,
HoH P v A D Ry 40% o ARFES (13) At
(14) 31515 CO, HEh i Jy 93 740. 0 kgCO,_,./d,
CH, HEciE 2 949. 4 keCO,_, /do MRAE(15) 3t
AR5 U - b A e HE TR 2 862. 64 kgCO, . /d,
15 VAL PR HE T (R T AR . 25O iz
1) VHA AR TS K AL PR ) R HE Al TS
3.2 BRBHENELR

TR AR A TR SRR 516 m/h, A%
PUE K 5 500 ~6 000 keal/m*, E—FHLFRAEL, £
BRFRAERMEAERY, HAARERHAMNEHE
KM, BETHESE 204 m'/h, LihE
511 kW, FEHATEERE, LM TR,
FEERAMWGHAWY, LW HEA R
235 m’/h {5k T G PR I AL P A TR AU TR
BRI &L, 4724 332.2 J7 kW -h B, 29 ARk
WHEE A 3 312 034 kgCO, o TG A1
SHTIEAZHAWMY, WA T RARAIEFE,
S EAR B UHE R A 2 735 208 kgCO, o T5TRH
AR E R ooE, T AW
PRI AL, DT 98 A fE R A i, A T i Dk
HE, DSA ARy 351, 5 keCO, _,/d,

KT E i R E IR, D R T
Tk AR T B HE, AR TR . AR S
IPCC 5/, HiFIKMAK CH, . N,O BYHER A 72 ik
FHEAZ 9K A BOD, . TN S th iy, 451
B 0.06 kgCH,/kgBOD; . 0.008 kgN,0/kgTN, it
HAKH s =0.012 6 x Q, x (B, — By) +
0.023 8 xQ, x (TN, = TN, HHAFI5 K FEIR
AHETF BT 7= A= 1 Bk ek HE 5t R 34 840 kgCO, _, /d,
TR PR B ) N P RTBARAERI, vl
RAEIREE . o BERRES G AL RE JFUk . A IE A R % A=
TEREREN 1 GI/t, S BERRESAE P REFESN 1.3 Gl/t,
WK TP =4.5 mg/L, TN =55 mg/L, 4547584
LN SR 0. 12(Hih 61% af A AIE) , P&
1ok 0. 02( i 70% AT g AE Y A H ) , NH,NO, 5
N )5y B tb %k 2.8; Ca(H,PO,)2 5 P 14y

TR HN 3.8, EF 0 JHFER CO, REH
51 600 kg/TJ i1 5 15 7K 4 ¥ & A% 1L I8 A Bk ik
HE AR 119. 56 keCO,_,/d,
3.3 B HESeEIERPIDH

JEF AB T ZRT5 Kb H ), HopRHERL 32 246
HAEZG N . FLBET A . 5 YR A B A R A Y B
HEfe, it ok, sl iR R . SR IEA.
PRI R R, R A e i HE R 2 A
68 596.5 kgCO, _,./d, BEESCIN 42. 28% (HBIBHESR .

“HEWR A" — B V5 K AL BE TR FH A A [a]
Wl = —Fh el R TS RE VR, B ek R A T
KT REVRTH RE R, DAk BB AL A BB TR 25 DL Gk
FUREIE A8 H A o AR RE A B R 2
Mr, 15 KA HLFE R 0. 238 kW -h/t 7K, 45
[ HLAE Ry 8. 806 x 10° kW - h, MR AF L LA, %
BT KA HL) T REVR PRI (AR ) Ry 37.72%
LR TRFELE, AR RSB —A%

4 & it

(1) iy LAA FHREBE o £ R T5 7K BEIRAL A
WS T BE ORI B AR, DR B 2R KR R BT
=, AMTREVIIER, BT ILRHY 6
i, AR 3.5 x 10 keCO, ./ d IR .

(2) FIRTSRHAT LA, K&a NP
TCRMTGRATARMBEAL, IF5] APREB™, @
A B B BIROBE ARSI AN, 4iainik
A8 5 e AR B T K B IR AR A AT,
T IBHE A AT 1k 42.28% , [R]IF, Al RE AE IR B AR
(FBAE) #2752 37.72% . ST K AL B A*/0,
Ak, SBR 2 T ZMHLHL, AB ik 7rib M e
e, BB TS e DR SRUTH AR 7 A 19 Y e AT B B
FELASEBLAE R R [, ad o e cRE R RO AT, AB
TEBENS W DD SN ERRE R AT A, AT B A fE
PEIF RGN 7= L A BRHEL o

(3) 15K LB P ALEAT, R 2
Z WA HLBOR SEBUE R R A 7 i RE e 1L
FeE 5K A DL IR BE AR, AfE LU 02 8 8
ToUe R L 15 K AL P o Ms 17 B As, I,
TR B T 2 5T, AR A S T e
AR, [ F5R 5 i A B3 S5 T A L A
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