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LIFE CYCLE ASSESSMENT OF TYPICAL URBAN WASTEWATER RECLAMATION
ALTERNATIVES WITH DIFFERENT RECYCLING USAGE

HOU Xing' > ZHANG Wendong' > LUO Xiaovyong’® XIONG Wei' > LI Yi'?
(1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes Ministry of Education
Hohai University Nanjing 210098 China; 2. College of Environment Hohai University Nanjing 210098 China;
3. Changjiang Water Resources Protection Institute  Wuhan 430051 China)

Abstract: Three typical urban wastewater reclamation alternatives ( MSD CRD and CUD) were researched using a life cycle
assessment method to quantify life cycle environmental impact. Selections of the wastewater reuse treatment processes were
considered from the perspective of resource and energy consumption. Characterized and normalized data were calculated and
then the main aspects and key factors of three alternatives were analyzed to see different environmental performances. These
three alternatives all had advantages and disadvantages in different environmental impact categories where MSD process had
the best environmental performance. When considering the different usages of recycling wastewater reclamation could offset
the environmental impact of demanded water in some areas resulting in environmental benefits. To a large degree the
offsetting under different recycling usages would affect final environmental performance. The sand-based filtration process with
the industrial cooling water application was recommended in this study.
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Table 1 Life cycle inventory analysis of typical wastewater reclamation processes
MSD CRD CUD MSD CRD CUD
/m? 1. 00E +00 1. 00E +00 1. 00E +00 /m? 1. 00E +00 1. 00E +00 1. 00E +00
COD/kg 1. 64E-01 3.60E-01 2.94E-01 COD/kg 2.03E-02 2.67E-02 2.38E-02
BOD; /kg 6.01E-02 1.96E-01 9.80E-02 BOD; /kg 1. 94E-03 4.20E-03 1.71E-03
SS/kg 5.20E-02 3.07E-01 2.25E-01 SS/kg 6. 70E-03 7.31E-03 0.00E +00
NH;-N/kg 2.32E-02 2.36E-02 1. 76 E-02 NH;-N/kg 4.20E-04 1. 19E-03 8. 00E-03
TN/kg 2. 70E-02 4. 19E-02 2.66E-02 TN/kg 1. 17E-02 1. 30E-02 1. 50E-02
TP/kg 3.00E-03 1. 09E-02 3.54E-03 TP/kg 2. 80E-04 2. 60E-04 2. 10E-04
/( kW<h) 3.50E-01 2. 68E-01 4.37E-01 /kg 4. 48E-01 7.20E-01 9. 09E-01
/kg 1.31E-02 8.62E-03 2.30E-02 CH, /kg 7.49E-04 1. 74E-03 1.35E-03
/kg 2.62E-04 1. 72E-04 4. 60E-04 N,0/kg 1. 20E-04 2.27E-04 9. 10E-05
PVDF/kg 2.92E-05 Cd/kg 1. 71E-08 2.48E-08 2.51E-08
PAC/kg 2.50E-02 2.50E-02 Ph/kg 2. 16E-06 3. 12E-06 3. 16E-06
PFS/kg 5.40E-02 Cr/kg 1. 19E-06 1. 72E-06 1. 73E-06
PAM /kg 5.20E-04 2.65E-04 1. 00E-01 As/kg 8.20E-07 1. 19E-06 1. 20E-06
ClO, /kg 1. 00E-02 2.50E-03 1. 05E-02 Hg/kg 1. 90E-07 2. 75E-07 2. 78E-07
05 /kg 5.00E-04 3. 00E-03 Cu/kg 9. 14E-06 1. 32E-05 1. 34E-05
NaAc/kg 1. 00E-02 Ni/kg 1. 15E-07 1. 67E-07 1. 69E-07
NaOH/kg 5.00E-03 Zn/kg 3.37E-05 4. 89E-05 4. 94E-05
3
2.1 o 50
GaBi6. 0 10% »
CMIL2001 2.1.2
3 2 o 3
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Table 2 Life cycle normalized results of typical wastewater treatment processes in different phases
MSD CRD CUD
ADP 1. 73E47 6.05E46 6.06E49 1. 15E47 3.28E-6 4.33E49 5.52E47 1. 15E45 5.13E49
AP 1.99E47 4. 10E45 8.24E417 1.39E47 4. 82E45 6.41E47 5.20E47 5.34E45 7.65E47
EP 4.05E48 9.28E45 2.87E47 2.65E48 1.02E14 2.26E47 8.96E18 7.80E4S5 2.70E47
FAETP 1.46E48 1.28E45 1.21E47 9.73E49 1. 79E45 8.62E8 1.02E46 1. 80E45 1. 02E47
GWP 4.51E47 6. 64E45 8.37E47 3.26E47 1. 00E14 5.96E47 1. 02E-6 8. 66E-5 7.07E47
HTP 1. 18E47 8. 96E-5 4.47E48 8. 05E18 1. 44E14 3.31E48 7.29E47 1.29E44 3.94E48
MAETP 7.51E47 1. 66E14 4.30E47 6.01E47 1. 82E44 3.07E47 1.65E16 2.24E44 3.64E47
obp 1.28E20 1. 02E20 1.65E24 1.29E20 1. 60E20 1. 18E24 2.26E20 1. 56E20 1.40E24
POCP 1.01E47 3.39E45 2.71E46 9.56E48 4.64E45 2. 14E46 3.41E47 4. 54E45 2.56E46
TETP 5.05E48 1.05E44 1. 19E48 3.43E48 1. 49E14 8.52E19 1. 15E47 1.51E44 1.01E48
3 LCA 3 °
Table 3 Life cycle normalized results of typical wastewater
treatment processes
MSD CRD CUD
ADP 6.23E46 6.81E46 1.20E45
AP 4.20E45 4.90E45 5.47E45
EP 9.32E45 1. 02E44 7.84E45
FAETP 1.30E45 1. 80EAS 1.92E45
GWP 6. 77E45 1.01E44 8. 83ES5
HTP 8. 98E-5 1.44E14 1.30E44
MAETP 1. 67E44 1. 83E44 2.26E44
oDbP 2.30E20 2.89E=20 3.82E20
POCP 3. 13E45 4.44E45 4.31E45
TETP 1.05E44 1. 49E44 1.52E-44 3 LCA
Fig.3 Life cycle normalized weighted results of typical
wastewater treatment processes
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Fig.5 Life cycle normalized weighted results of different scenarios
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