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Abstract: To effectively promote the green and low-carbon transformation of the wastewater
treatment industry, accurately calculating carbon emissions from wastewater treatment processes is
crucial. Electricity consumption constitutes the primary source of these emissions. During the
wastewater treatment procedures, various electrical devices and equipment are used, including pumps
for water circulation, aeration devices for oxygen supply, and monitoring instruments. All of these
consume a significant amount of electricity, leading to substantial carbon emissions. This study adopted
the emission factor method recommended by the Intergovernmental Panel on Climate Change (IPCC) to
calculate carbon emissions from typical chip wastewater treatment processes and explored the
composition of carbon emissions at different treatment stages along with their influencing factors. The
results showed that the carbon emissions of chip wastewater treatment processes are generally higher
than those from municipal wastewater treatment processes. The carbon emission intensities of seven
typical chip wastewater treatment processes (A to G) were 2.20, 2.32, 2.85, 2.58, 2.72, 3.69, and 2.39 kg
CO,e/m’, respectively. Among these, process G had the lowest carbon emissions of 1.2x 10* kg CO,e/d,
with relatively small differences in carbon emission intensity. Its direct methane, nitrous oxide, indirect
electricity consumption, and chemical consumption emissions were 3 309.3, 2 893.8, 3 733.4, and
2 520.7 kg CO,e/d, respectively, with indirect electricity consumption accounting for the highest
proportion at 30%. In comparison, process G achieved an average reduction of 10%, with a maximum
reduction reaching 35%. Taking the 5 200 m’/d chip wastewater treatment project from an electronics
company in Guangdong Province as an example, process G aims to effectively address the challenges of
fluoride and organic carbon/nitrogen treatment, as well as carbon emission control, ensuring that the
effluent water quality meets the Class Il standard of the Surface Water Environmental Quality Standard
(GB 3838—2002). In addition, the carbon emission intensities per unit of land for process A and G are
0.71 kg CO,e/m” and 1.93 kg CO,e/m’, respectively, and process G has a high land utilization rate and
efficient wastewater treatment. The study’s findings suggest that through in-depth investigation and
analysis, the application of new energy utilization models and process optimization methods in the
treatment of chip wastewater can significantly reduce energy consumption and carbon emissions,
promoting the development of the industry in a greener and more sustainable direction.

Keywords: Chip wastewater; Carbon emission reduction; Carbon emission accounting; Emission

factors; Pollution and carbon reduction
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Table 1 Treatment process of typical chip wastewater treatment plants
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Table 2 Typical chip wastewater treatment plant design scale and inlet and outlet water quality

TZ Wi/ BT Kk Bii Hk kK K ok K
2 (FFm*d"') CODq/(mg'L”") CODu/(mg'L”') BODy/(mg'L") BODy/(mg'L") TN/(mg'L') TN/(mgL') SS/(mgL"') SS/(mgL™")
A 1.00 300 40 100 10 60 15 100 10
B 2.00 300 30 100 6 60 10 250 10
C 450 500 20 300 4 70 15 400 6
D 2.87 500 20 300 4 70 15 400 6
E 1.00 500 20 300 4 70 15 400 6
F 2.50 500 20 300 4 70 15 400 6
G 0.52 500 20 300 4 70 15 400 6
H 0.50 500 20 300 4 70 10 400 6

A. B T2 #/K COD,. BODs Fil TN ¥ & 73 5]
4300, 100 i1 60 mg/L, C~H T. Z; 3#f 7K CODy,.

BOD; 1 TN #E7K#¢ & 4 500, 300 £l 70 mg/L, COD
1 BOD iy BRF 755 95% LA L, X} TN FidfL



$ 148 - g I

A

539 B8 14

Pri) L B i T S e A EOR, DA R A
PR AT MR A BRI JBd R A e Ak B

2 mHRE

21 RGEHR

ARG B HE IO B R DL AR R K A EE T
2oVl DX Ry A o B HE FRORR AL R AR R K
NS IKARBR) ™, 2% 5 A A B B4 B /K HETC, #5350
FEIA 25 T R K AL B T N AR, (H A G35 75 e
K G B R B4 T
22 #ZEFHE

TR HEHICTAR A 152 7K Ab 3 v 43> ELHEHERCOR [1])
et B T B A A A BRI BRI
() H e (CH,) | % 18 WA (N,0) L K — S Ak ik
(CO) MR, CH, Fl N,O HHEL =2 36 F 2 BRIE
N VS REAL, FE el CO, Y g TR, AR
IPCC #LE , &K A A Ab B P~ A= 1Y CO, J& T A= TR
Pk CO,, AT ABRHERCE R, (a3 aHE h B
KA P R R R VR T FE T RS, R R T AR A
2R H . AWFSE LLTPCC2006 4F F KR
BN AR R ) (2019 AEBITRR) MHs 55
W, [ st 2 s m R AR A ATl ) SEBROR B, 2%
Ol A K A L5 e By 25 o ot I 4 i ik 2 <A
BT F GRAT) ), R HEC 3%, 17
ARSI DAL R K A B A )RR HE R

R R K A B Y CH, AT NLO B 32 5% HE i
M A A A= (1) F1(2) B .
Mey, = QX (BOD, — BOD,) X EF ¢y, x 107 x Gugpa)h

1
My,0 = QX (TN,—=TN,) X EFy,ox 107 x GWIENZO)
2

o Moy, I PRKAEFE = 1Y) CH,, DL CO, 2T
B, kg COe/d; QR it /KA BE T2 H K it
m’/d; BOD;} ik 7k BOD; % & , mg/L; BOD. i}
7K BOD; o, mg/L; EFCH4ﬂ‘:’ CH, He A+, M2
it IPCC HEFER I [ K [ 2 7K SE BRI I, B
31 0.086 kg CH,/kg BOD; GW Py, Jj CH, 4Bk
I B, BUE 255 My,o NIEKAE I 1 N,O, L
CO, Y5, kg COe/d; TN K HEK BUA & i,
mg/L; TN K BA & i, mg/L; EFyoH N,O
HER R -, AR 41 IPCC HEFERY B4 18 e v [ P 7K 552
PR i, BCOE 1R 0.035 kg N,O-N/kg TN; GW Py0
Sk NLO A ERIG TRV, HUHE 265,

S B2 K Ak 3 e ) R T 3 R RN 2 SR AR S 3

A HE AL T 5 40 n =X (3) A (4) s .
M,=WXEF, (3)
M, = ) (P, EF) (4)
e M I K A B 3 R 1 A AR H AR I i HE
i, kg COye/d; WoR T2 % 5 i5 47 B AR L 3t
(kW-h)/d; EF. 38 7189 CO, HERA 7, AS[R) 1X B
F, o R T L3 3, € CO/ (MW -h) 5 M, R R 7K kb
PR 25 T FE 7 A B HE LR, kg COLe/d; Pl
J% 7K kb BRI FE 1 25 ) 4, ke/d; EFCR 25510 CO,
HEWCA T, AR 25 5790 g e 7 L 3 4P, 2%
(IPCC2006 4F [H Z i = AW 48 R ) (2019 1&1T
Ji), t COM/ts
%3 203 EFHTEPERBEMEASENEFER

Table 3 Results of baseline emission factors for 2023

emission reduction projects in China's regional power grids

H ) 42 B OM/(t CO,MW "“h™")
Al X3l 0.9350
ZRAL X S ) 1.047 2
AEAR X Bl 0.770 3
e X 4 ) 0.877 1
PYAL DX I8 AL Y 0.901 4
AT X S5 0.773 8
V4 A DXk ) 0.5959

T: RFPOMA2019—202 145 H 1 Bk AL B A 4418

®4 TRGFIBHHEEF

Table 4 Emission factors for different agents

2255 EF/(tCO,t")
NI () 1.480
REHEMAS 0.530
AL 0.840
LR 0.623
UCATREN 0.990
EhiR 1.200
av&Rid s 0.600
RIEIENE () 1.500
LR 2.500

3 GRS

3.1 BERHERAFAE
B 1878 100 K BL AL b BT 25 A B HE T
THM, BT H T2%A R a9 5dE 2+, iRt



RAEYAS EUOE R BOK AR AL BT 2R HE IS OB RHIE - 149 -

b R R A A A R HE R O, AR
G<A<E<B<D<F<C, H:H i /K i 2 b 5 i 52 ) [
%. G T EMHRRAL ] 1.2x10" kg COe/d, 4b
FK R 0.5%10" m'/d, C T 25 HE W& e s >

1.3x10° kg COse/d, AL FE/K i N 4.5x10" m¥/d. 4bBE
JK 2 B AR A BB RS A, 1 T 4R
TR R A 2 0 4 B, Y T AR HERL . 7E
B HlE 08 B T, 7 b LR R R K AR B T
A~G 1Y BHE TSR BE 4300 R 2.20, 232, 2.85. 2.58,
2.72. 3.69. 2.39 kg COye/m’, - ¥4 ik Hf i 38 FiF
2.68 kg CO.e/m’, £ T. 2 (9 HEJ 38 i 4K K A<B
<G<D<E<C<F. — ki, Pk i i, ik
SRR, AL B T.ZUKFESHE G T LK
2. 445, (EBRHE R BE AU D 8%, 3%, TEAREK
T MG e A FRECR S LT, G T
MR T B ARG B, 7T Ui T2 BA7 il
BRHERCAPE S . AREE T o B A K A B s
HEBCREE 0.612 kg COLe/m’™™, s F & K Ab 38 T2
A B HE TS 5o B S 3 B I, SIS R GR 4.8 4%, 1E AL
IR G ) 5 B DR A T I K R e e B S e
F10 25 o M B K L MR i WL AR O O v L Bk
ARl A E R REZ . BN T 4,
F T2 M HE O B e v, 2 R TR B 3 4k
T2, RERE IS I, B HERCOR BE . BRI,
G TATEmRARE R R . 5 F T2HM
[, G T2 A 35% MR HEBGRE; 5 A~F T2
HEE, G T 258 173 10% kEl . K 2 4
TR T R I K MR b R T B RRHE R L, 72
LS AR R K AL B T2 AR, B DA TR] 22 R HE A

5

Sol [ i

I e e )
© o
§~ L5} £
152
e S
5 g
x 1.0 N
= et
mmﬂ 2
= =
s B

K 05 1

0 0

A B C D E F G
PPk R B T

E1 SREKERLGETZHEBHREMEREEREE
Fig.1 Total carbon emission volume and intensity of
typical treatment processes for the wastewater treatment

of chip manufacture
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Fig.2 Carbon emission composition of typical chip

treatment processes
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