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Life Cycle Assessment of Two Emergency Co—Disposal Technologies of Medical Waste
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[Abstract] The COVID—19 epidemic has led to a surge of the amount of medical waste, and the generation amount
of medical waste in severely affected areas far exceeded their existing disposal capacity. Disposal of medical waste become a key
link to prevent epidemic spreading. The characteristics, environmental risks and technical adaptability of two medical waste
emergency co—disposal technologies including co—incineration with hazardous waste and domestic waste respectively were
compared. The environmental impacts and key factors of the two technologies were evaluated and compared via life cycle
assessment. The results showed that co—incineration with domestic waste has significant environmental benefits due to power
generation. While co—incineration with hazardous waste could effectively avoid the secondary synthesis of dioxins, but had a
great impact on the environment due to high energy consumption. Scenario analysis of co—incineration with hazardous waste
showed that the energy recovery efficiency increased by 63.6%, energy conservation and emission reduction targets reduced
by 21.9%. The results of the study could provide recommendations for the emergency management and sustainable
development of medical waste.
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Figure 1  The co—disposal process of medical waste and

hazardous waste incineration
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Figure 2 The co—disposal process of medical waste and
municipal solid waste incineration
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Figure 3 System boundary and material flow of two emergency

disposal technologies (unit: kg)
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Table 1  Life cycle inventory of two emergency disposal technologies , assistive technologies and two scenarios
T H A1 HoAR 2 AR A HA B TER 1A 5% 2B
1) THAE/KWh 662.58 1.29x10° 627.66 1.51x10° 34.92 -223.75
K HLE/kWh 9.00x10° 8.45x10° 543.56
A /A Wh 7.71x10° 6.94x10° 767.31
K/kg 9.34x10° 4.12x10" 4.11x10° 4.12x10* 5.23x10° 32.30
B4/ (1 km) 45.38 203.40 36.26 194.75 9.12 8.65
AN kg 124.58 1.00 126.07 0.08 -1.49 0.92
ks kg 5.00x107 10.80 17.44 12.35 ~17.44 -1.55
hiR/kg 0.80 8.36 -7.56
JEORLFITRE TR AE
YRR kg 7.93%107 5.21x107 -7.93x107 -0.05
iz /kg 3.96 0.08 -3.96 -0.08
JRZE kg 36.38 9.51 26.87
Ak/kg 73.60 49.21 24.39
AR kg 236.00 280.61 319.96 -280.61 -83.96
A1 Mikg 11.67 11.67
KRR 71.33 -71.33
K ie/kg 59.28 -59.28
A kg 8.33x1072 8.33x10
Sl /kg 200.00 11.00 2.63 15.58 197.37 -4.58
Ak 7.50 2.20 3.9 4.94 3.60 -2.74
A kg 7.88 7.20 5.86 18.43 2.02 -11.23
R g 1.13 9.76x107* 1.14 3.61 -0.01 -3.61
AL S kg 8.33x107 6.34x1072 3.61 0.02
Atk E/kg 0.54 0.79 -0.25
Tk s/ke 5.38x107° 3.42x107 -3.42x107
B SR — &k ik/kg 3.00 2.73 0.27
HERMEANAE Y kg 0.35 -0.35
kg 0.33 4.04x10™ 0.19 0.14
Kikg 1.95x107 1.59%x107 3.60x107*
fiilkg 1.98x10™ -1.98x10™
Hilkg 0.02 1.19x107 1.88x107?
H/kg 1.95x107 3.96x107° 1.91x107*
kg 1.59x107 -1.59x10™
RN g 3.63 1.74 12.54 1.89
KN 7.46 2.60 0.94 5.13 6.52 -2.53
5 i img 3.72x10° 9.43x10* 3.02x10° 2.78x10°
&K BIFY)mg 5.65%10* 1.01x10° -5.65x10*
A A mg 3.72x10* 9.38x10° 4.06x10° 2.78x10°
i /mg 9.25x10° -925.00
BN [ERAEEiER LYY 1.21 5.00 0.86 5.13 0.35 -0.13
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Figure 4 Energy balance analysis on scenarios 1A and the
optimized scenarios 1A
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Table 2  Characterization results of scenarios 1A and 2B
AR S TR 1A ¥ 5% 2B
WIHREINEFE (PED) /MJ 2.63x10*  -2.34x10°
AW FEVE M (ADP) /kg 0.16 1.34x1073
S L (GWP) kg 1.35x10°  -2.24x10°
BAAZHFE (ODP) /kg 5.64x107°  =7.40x107
fRfk (AP) /kg 12.30 -17.80
A ATHLY (RD) kg 1.71 -2.60
AL AR (POFP) kg 4.47 -0.31
WA (EP) /kg 0.72 -1.63
AT (ET) /CTUe -9.85 26.20
NEFEPE-E08  (HT-cancer) /CTU 5.72x10°  -4.00x107
MR HEPE-AEEUE (HT-non cancer) /CTUh 5.88x10*  8.23x107
LB R - ARIEE (IRP) /kg -4.71 -12.70
I (LU) /m? -13.50 -3.44
TR (€O, kg 9.60x10°  -2.09x10?
Tolk ks (IWU) kg 5.42x102 -8.02x10?
{2 A (COD) /kg 0.35 -0.38
AA (NH,-N) /kg 2.58x107  -4.15%107
THEAREL (S0,) /kg 8.52 -3.33
REAEAY (NO) /kg 5.23 -12.30
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Figure 5 Normalized results of all the categories in

scenarios1A, 2B and optimized scenarios 1A
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