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ABSTRACT

This study was conducted to assess the potential environmental impacts of single-use wet wipes in South Korea. Over
the period of 2019 and 2022, about 320,000 tons of the wipes were consumed in the country after and during the COVID-19
pandemic due to concerns over bacteria and virus infection by hands. The material composition of single-use wet wipes
are made of largely a mixture of polyester and rayon. More than 90% of the restaurants and cafeterias use single-use wet
wipes, resulting in the disposal of household waste. This life cycle assessment (LCA) results showed that most of environ-
mental impacts of single-use wet wipes were attributed to the production process in the life cycle stage. The global warming
impact of 1 ton of the wet wipes resulted in 5.13 ton CO, eq for the entire life cycle, of which were mostly generated
from the polyester and viscose rayon fibers manufacturing in the product stage (94%), followed by the waste treatment stage
(5%). Further study is warranted to examine the potential environmental impacts from wet wipes made of natural pulp by
comparing with the polyester-rayon wipes using LCA. This study results can be used for developing the reduction of sin-
gle-use plastic policies and proper management strategies to minimize the impacts associated with wet wipes life cycle.
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Fig. 1. System boundary of single-use wet wipes for LCA study.
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Table 1. Life cycle inventory data for the cradle—to—grave life cycle assessment of single-use wet wipes.

Stage Category Data

Textile, non-woven polypropylene {RoW}| textile production, non

Pol, fi
olyester fiber woven polypropylene, spun bond | Cut-off, S

Polyurethane, flexible foam {RoW}| market for polyurethane,

Viscose fiber flexible foam | Cut-off, S

Aluminium chloride {GLO}| market for aluminium chloride |

Spunlace Cut-off, S
) Chemical process Sodium hypochlorite, without water, in 15% solution state {RoW}|
Manufacturing market for sodium hypochlorite, without water, in 15% solution state
| Cut-off, S
Process water Water, deionised {RoW}| market for water, deionised | Cut-off, S
Electricity Electricity, high voltage {KR}| market for | Cut-off, S
Packaging Packaging film, low density polyethylene {GLO}| market for |
Wet wipe Cut-off, S
Electricity Electricity, high voltage {KR}| market for | Cut-off, S
Transportation from manufacturing Transport, freight, lorry 3.5-7.5 metric ton, euro6 {RoW}| market for
factory to market transport, freight, lorry 3.5-7.5 metric ton, EUROG6 | Cut-off, S
Transportation
Transportation from market to Municipal waste collection service by 21 metric ton lorry {GLO}|
Incineration facility market for | Cut-off, S
. . . Waste textile, soiled {RoW}| treatment of municipal incineration |
Disposal Incineration
Cut-off, S
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Fig. 2. Type and composition of fabrics in single—use wet wipes used for food service sectors.
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Fig. 3. Survey results of single-use wet wipes in food-service sectors.

5 AASHT
change) FPHTFOA Q] I FF>
ERGTE o] F AXHAE HA| 7135t FIFHT 5 2F 4.85
ton CO, eq(2f 94%)E AHA|5HH, ol= E2jolAH AR A,
SR ARSI 247 HiEo] 8 Y10 ZRE5I9ITt
L5THA= 9F 0.08 ton CO, eq, TI7IHHAI2] 79 2F 0.20 ton
CO, eq= 27+ 9F 1.5%, 3.8%9] 7|9=E AA|6l3irt 3H

18749 JHHE F 7| sl climate
QF 5.13 ton CO, eqZ Y

A= 7Z(fossil fuel depletion) FFHF] FHHFTF oF
1.95 ton oil eqo|th. AZGAOA] 2F 1.92 ton oil eq= L}
wWom, 7|ojes 719 Hs} JFTet AR oF 98%0]tk
AL e T, 487 BeprEo] A % A%
S70llA SFARO] ARGl WE ZoR AbrEth

Fig. 40 438 EE49] 2 JFHFE SHFY 7=
Z2IE UEY. 4318 EEre] 9AE S 710 e=

61



%3], A&t

Table 2. Life cycle assessment results for each stage of disposable single-use wet wipes.

Impact category Unit Total Production Transport Disposal
Climate change kg CO, eq 5.13E+03 4.85E+03 7.93E+01 1.98E+02
Ozone depletion kg CFC-11 eq 7.79E-03 7.77E-03 1.30E-05 3.34E-06
Terrestrial acidification kg SO, eq 2.06E+01 1.99E+01 2.32E-01 5.32E-01
Freshwater eutrophication kg P eq 2.69E-01 2.68E-01 7.58E-04 3.88E-04
Marine eutrophication kg N eq 1.04E+00 9.51E-01 8.84E-03 8.49E-02
Human toxicity kg 1,4-DB eq 5.16E+02 5.04E+02 9.94E+00 2.15E+00
Photochemical oxidant formation kg NMVOC 2.09E+01 1.98E+01 3.28E-01 8.27E-01
Particulate matter formation kg PMyg eq 1.02E+01 9.87E+00 1.21E-01 2.03E-01
Terrestrial ecotoxicity kg 1,4-DB eq 4.58E-01 4.27E-01 1.82E-02 1.31E-02
Freshwater ecotoxicity kg 1,4-DB eq 4.57E+00 4.47E+00 4.75E-02 5.12E-02
Marine ecotoxicity kg 1,4-DB eq 6.06E+00 5.83E+00 1.59E-01 6.15E-02
Ionising radiation kBq U235 eq 2.29E+02 2.24E+02 4.63E+00 2.93E-01
Agricultural land occupation m’a 9.94E+02 9.93E+02 6.83E-01 3.62E-01
Urban land occupation ma 5.03E+01 4.78E+01 2.14E+00 2.78E-01
Natural land transformation m’ 6.44E-01 6.11E-01 2.76E-02 5.36E-03
Water depletion m’ 7.09E+01 7.04E+01 1.05E-01 3.45E-01
Metal depletion kg Fe eq 2.50E+02 2.45E+02 3.66E+00 1.33E+00
Fossil depletion kg oil eq 1.95E+03 1.92E+03 2.69E+01 9.40E+00
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Fig. 4. Environmental impact contribution of single-use wet wipes by stage.
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