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LCA OF DIFFERENT WASTEWATER TREATMENT PROCESSES IN LTIAO RIVER
BASIN BASED ON GABI'S METHOD

Lv Hang'? Tang Jie"” Yang Yao'® Duan Yucong'® Qu Yunke'? Dai Ce'® Li Zhaoyang'*"
(1. Key Lab of Groundwater Resources and Environment, Ministry of Education, Jilin University, Changchun 130012,

China;2. College of New Energy and Environment, Jilin University, Changchun 130012, China)

Abstract: Based on the life cycle assessment ( LCA) theory and Gabi 9.2 software, this study conducted a life cycle
assessment of the environmental impacts of two wastewaler treatment plants using A0 and CASS processes in the Liaohe River
basin of Jilin Province. In the ReCiPe 2016 v1.1 Midpoint ( H) method in Gabi 9.2, seven evaluation indicators were
selected for contribution analysis and sensitivity analysis based on three aspects: resource depletion, ecological impact, and
human impact, the results showed that 1) environmental impact of the A*O treatment process is smaller than that of the CASS
process, and the environmental impact of each stage of the two targeted wastewater treatment processes 2) the environmental
impact of the A>0O process has a significant impact on various environmental categories throughout the wastewater treatment
stage, of which the fossil depletion potential (FDP) is the most affected environmental indicator, accounting for 44. 3% of the
total environmental impact. 44.3% , 3) for different treatment stages in the wastewater treatment process, in the pretreatment
stage, the CASS process has the largest impact on the environmental impact value of FDP, while in the biological treatment
stage, the FDP contribution of the A>O process is greater than the other stages, accounting for 71% of the total contribution;
the purpose of this LCA study is to assess the environmental impact of wastewater treatment plants with different wastewater
treatment processes, to provide decision makers in selecting wastewater treatment processes to provide a method with less
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environmental impact.

Keywords: LCA; wastewater treatment plant; gabi software; liaohe basin; environmental impact
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(WWTP-A) {5 /KALBR ) A T 3 M A FiId T
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TEKALFE T 25 5% F CASS T2, 15 /K B R AL 3 K 75 e
Ab B 50 R R BE R PAC FIEBER] PAM, %31 K
KA — K A, EEA T HE R AR M CASS it |
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AT 5T AN 5 R 75 K AL BT 38 A7 By B A 1 R BE
SR 32 1T By BT 72 AR 0 BB 52 2 R 1R B B A
PRER G B, B AASTFE PR S 20 140 2 g
fE(FU)BEE FALFE 10000 m*/d 5 7K BT 7= A 1Y 2645
S
1.2 FESH
N T e il L A /O i R B U s
B Ui IR A | SCHR A R 8 R e O Y 4R ST
AR M AR R YE R B X A0 CASS T 2 A
15K A BT AT ROV B T, WK 2. T B T
G2 K M ARME R, AR ERENSTZ
iR A AN B BEBE Y R | 245 500 AR R A A
Ui A2 48 BT 3X A BIF 53 R A5 S B B i B B HE
4G RS RO R Rt B TS K AL BRI
FEMY L RE XY R & A, R Fis Kb E T
B A S bR e 45 AN 35 AT 158 A 1 FE HL B AR BIE S Y
HLAE N B A 3 & 10 8 8 TR 5 B 1 S bR s AT
B A e B, TS K AL BT s A7 B b, AR R
MEEQRFE P EMOBEENB KGR, BT 2
Fir 20 0 e 405 e % K i AN [A], IR b 2 Ok oK
AT TS U i il 80% 11 K i iE AT H
43 HT o

T Ak B I BRI AR g A B B B A ) IR R SR
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CO, AN ALHE 76 HE MW b, 2 HE iy <Ak
CH, 1 N,0 # /8 IPCC $2 ALY 57 vL T 5 ; Il 425 1R = <0
PRHETR 46 % v A AL T A 72 5 7 A 3R 3 SR HE
B, A B S RIS KRBT coD
NH,-N ZERFRITE CH, Al N,0 S HE &, 153
AR (1) (2)

M, =CODXEF (1)

My, = NH,-NxEF,, (2)

KMy, J9 CH, UHRHERL kg/ds M, 9 N0 UK

HEL, kg/d; COD S COD % % &, kg/d; NH, -N i

NH,-N %Br &, kg/d; EF,, 4 CH, HELFR %k, 0. 025

kg CH,/kg COD EF, , 24 N,0 #F 8 & %%, 0.035 kg
N,0/kg N,

W EHUEA B TR 20) LCA Wk 1 fis, A0
G0 TE S5 BOHE JE T A FA TN R 0 T SRR I
W AE AR ZHAE R RIS i S A N A B
Y A Gabi BB

CH,
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®1 LTEHIE
TH GRSt
B, CN: Electricity mix[ electricity power ]
25 Polyacrylamide /Polyaluminium Chloride
+ % GLO:Truck, Eurol, 7.5~12t gross weight /5t payload capacity ts
453 CN: Diesel mix at refinery ts
Hi  EU-28:Biodegradable waste on landfill ts
F2 ITAREBIG KB FREIE
i H ZH A%0 CASS L N2
AW COD 1920 2444.6 kg
BOD 780 1000 kg
NH,-N 400 329.2 kg
TN 450 408.3 kg
TP 44. 4 35.2 kg
Ss 530 1000 kg
% coD 190 218. 1 kg
BOD 46 45 kg
NH,-N 8.2 21.2 kg
TN 116 76. 8 kg
TP 1.8 1.6 kg
ssS 60 — kg
Zjfih FeCly 542.77 — kg
NaClO 396. 67 — kg
PAM 6.027 10 kg
PAC — 150 kg
AR AR 56.28(12.6%) 216(24.17%) kW-h
(HOMH) B 295.68(66.3%) 364.8(40.83%) kW-h
EIALTE 93.6(20.99%) 312.6(34.99%) kW-h
Mt 445.92 893. 4 kW -h
TGURALEL M 960 360 kg
7K 35 e 1995. 62 1095. 89 kg
S HECE CH, 43.25 55. 66 kg
N,0 13.71 10.78 kg

1.3 A& R e

Gabi ts FAF T LCA i B2 i) A RPEAL 24 5% J5
FUOT D ORHFSE B Ecoinvent KU B 3. 6 RRAE N BF
YT 58 , ReCiPe 2016 v1. 1 Midpoint (H) J5 %
HEAT A5 52 M VAL B85 52 e 28 03] 43 SRy R DR 0 AE
MmN 3 KK, HIE T A FINENE A
VEH H8 b, H b 5% 5O 8 60 45 1k A A 58 T T (fossil
depletion potential, FDP) . ¥t 1k % B 4 A% 38 %
5 )
$5 R M5 A8 1k ( climate change, CC) . ¥ /K 4 & F M
(freshwater eco-toxicity, FAETP) |+ R {k ( terrestrial
acidification, TA) ., + 3% 4 & 5 £ ( terrestrial eco-

( photochemical ozone formation, POCP) ; 4=



toxicity, TETP ), A 25 mi 4 45 A 1 # £ (human
toxicity, HTP) o 1% J5 ¥ AL 45 1Y 5% Wi 28 J1) S Ak 27 4
A LR 3,
% 3 ReCiPe 2016 v1.1 midpoint ( H) 2 I7iE 1k 77 3%
ERANEMENRUFEL SN SN
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kA h 98 7 ) kg oil-eq FDP
el R A B kg NO, —eq POCP
SARAE A kg SO,-eq cC
WA ST kg 1,4-DCB FAETP
+ HEm 1k kg SO, -eq TA
T IEA BT kg 1,4-DCB TETP
N R kg 1,4-DCB HTP

2 OB
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FAETP kg 1.4-DB . 0.00214 0.0138 0. 00354 0.0195
HTP kg 1,4-DB _ . 2. 0808 13.334 3.4343 18. 889
PoCP kg NO, ., 0. 1765 1.136 1. 604 1. 604
TA kg SO, - 0. 107 0. 692 0.177 0.977
TETP kgl. 4-DB 0.00214 0.0138 0. 00354 0.01948
CASS cc kg €O, 385 93.6 263 742
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TETP kgl. 4-DB,, 0. 0058 0.0373 0. 0096 0. 0525
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Bl 4 ANTR) A BB B B RRAE AL 43 7 25

A0 TZ (K 5), A0 T2 75 7K Ab B B BE 19 4% 4> o 7

BER M ) 43% , Hk R CC(0.0535) , i o R85 5 1
) 23% , 9% 5 S PCCP (0.0453) , (5 i B8 85 52 i 9
19% , 1M CASS T. 25 5% M Jie K 1 20 45 5% ) 28 53] 40 oy
FDP (0. 176) , &7 S IR 552 (1) 43% , CC (0. 0928) Fl
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£S5 AOTCASS TEMABEHMIRELER
T B bR B b 3 AL b v 15 A 2R it
cC kg CO,,, 5.89E-03 3.79E-02 9.71E-03 5.35E-02
FDP kg oil eq- 1. 11E-02 7.16E-02 1. 83E-02 1.01E-01
FAETP kg 1.4-DB eq 2.25E-05 1.45E-04 3.72E-05 2.05E-04
A%0 HTP kg 1,4-DB eq 6. 59E-05 4.22E-04 1. 09E-04 5.98E-04
POCP kg NO_ eq. 4.98E-03 3.21E-02 4.53E-02 4.53E-02
TA kg SO, o 2.61E-03 1. 69E-02 4.31E-03 2.38E-02
TETP kgl. 4-DB 2. 14E-03 1. 06E-02 3. 80E-04 1.32E-02
CC kg COZW_ 4.82E-02 1. 17E-02 3.29E-02 9.28E-02
FDP kg oil eq- 6.74E-02 4.49E-02 6.37E-02 1.76E-01
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Bl 6a A1 7E A0 T2, i TAE WAL BE R BEFE R
N, FDP A4 T 1AL 2R B S U6 Ak BRI B, 3R
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