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Abstract : In this study, Life Cycle Assessment (LCA) of wet tissue manufacturing process was performed. The wet tissue
manufacturing process consists of preparation of wetting agent (chemical liquid), impregnation of nonwoven fabric into wetting
agent and primary and secondary packaging. Data and information were collected on the input and output of the actual process
from a certain company and the database of the Korea Ministry of Environment and some foreign countries (when Korean
unavailable) were employed to connect the upper and the lower process flow. Based on the above and the potential environmental
impacts of the wet tissue manufacturing process were calculated. As a result of the characterization, Ozone Layer Depletion (OD)
is 3.46.E-06 kg CFC,, Acidification (AD) is 5.11.E-01 kg SO, Abiotic Resource Depletion (ARD) is 3.52.E+00 1 yr”', Global
Warming (GW) is 1.04.E+02 kg CO,, Eutrophication (EUT) is 2.31.E-02 kg PO,”, Photochemical Oxide Creation (POC) was
2.22.E-02 kg C;Hs, Human Toxicity (HT) was 1.55.E+00 kg 1,4 DCB and Terrestrial Ecotoxicity (ET) was 5.82.E-04 kg 1,4
DCB. In order to reduce the environmental impact of the manufacturing process, it is necessary to improve the overall process as
other general cases and change the raw materials including packaging materials with less environmental impact. Conclusively, the
energy consumed in the manufacturing process has emerged as a major issue, and this needs to be reconsidered other options such
as alternative energy. Therefore, it is recommended that a process system should be redesigned to improve energy efficiency and
to change to an energy source with lower environmental impact. Due to the nature of LCA, the final results of this study can be
varied to some extent depending on the type of LCI DB employed and may not represent of all wet tissue manufacturing
processes in the current industry.
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Table 1. Scope definition

Cleaner using non-woven fabric containing

Function . . .
moisture for skin cleansing

Functional unit | Production of 1 EA wet tissue

Reference flow | Wet tissue 58 sheets
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Table 2. Data quality

Group Up/Down stream Production stage
Temporal scope Most recent data 2015 Annual data
Regional scope Local Local data

Technological Technologies used by
scope target company
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- AHEAJA|: Chemicals organic, at plant/GLO S

- ®&A: Propylene glycol, liquid, at plant/RER S

- PH 2&7‘%11]2' Adipic acid, at plant/RER S

: Chemicals organic, at plant/GLO S

ZA): Silicone product, at plant/RER S

AY A1 Chemicals organic, at plant/GLO S

AT A JA2: Chemicals organic, at plant/GLO S
: Packaging film, LDPE, at plant/RER S
: Packaging film, LDPE, at plant/RER S
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Figure 1. Process flow diagram of wet tissue manufacturing process.
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Table 3. Data sources for LCI

] Data source
Group Material - — Remark
Survey | Calculation | Estimation
Main materials DI Water v [Ministry of Knowledge Economy] Demi-water
Preservative 1 v [Ministry of Knowledge Economy] Glycerin
Surfactant \% Chemicals organic, at plant/GLO S
Moisturizer v Propylene glycol, liquid, at plant/RER S
pHregulator 1 A% [Ministry of Knowledge Economy] Glycerin
pHregulator 2 v Adipic acid, at plant/RER S
Fragrance v Chemicals organic, at plant/GLO S
Antifoaming agent v Silicone product, at plant/RER S
Skin conditioner 1 Chemicals organic, at plant/GLO S
Skin conditioner 2 Chemicals organic, at plant/GLO S
Sub materials Preservative 2 [Ministry of Knowledge Economy] Glycerin
Input . [Ministry of Environment] Polyethylene
Non-woven fabric terephthalate, PET
Film Packaging film, LDPE, at plant/RER U
. [Ministry of Knowledge Economy] Randaom
Sticker
Polypropylene, RPP
Ca [Ministry of Knowledge Economy] Randaom
P Polypropylene, RPP
Bundle Packaging film, LDPE, at plant/RER U
[Ministry of Knowledge Economy] Printing
Box .
paper-containing waste paper over 50%
E Electricity A% [Ministry of Knowledge Economy] Electricity
ner
& Gas [Ministry of Environment] Natural Gas, NG
Transportation | Transportation (Truck) [Ministry of Environment] 3.51-5ton Truck
Product Wet tissue v
Output ini i
p Waste Solid waste (Incineration) .[M%mstr}f of Environment] Hazardous waste
Incineration
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Table 4. Results of characterization
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Impact category OD AD ARD GW EUT POC HT ET
Unit kg CFCy; | kg SO, 1yr’ kgCO, | kgPO,” | kgC,Hs |kg14DCB kg1,4DCB
Total 3.46.E-06 | 5.11.E-01 | 3.52.E+00 | 1.04.E+02 | 2.31.E-02 | 2.22.E-02 | 1.55.E+00 | 5.82.E-04
DI Water 3.49.E-10 | 424.E-07 | 1.66.E-06 | 1.19.E-04 | 4.69.E-08 | 1.29.E-08 | 1.83.E-05 | 8.38.E-09
Preservative | | 1.68.E-12 | 5.01.E-07 | 1.11.E-06 | 1.47.E-04 | 6.14.E-08 | 1.62.E-08 | 2.56.E-06 | 7.20.E-10
Surfactant 1.20.E-10 | 4.58.E-07 | 1.36.E-06 | 1.36.E-04 | 7.15.E-08 | 5.17.E-08 | 1.01.E-04 | 8.31.E-07
Moisturizer | 2.54.E-06 | 1.21.E-05 | 1.90.E-05 | 3.11.E-03 | 3.54.E-06 | 1.63.E-06 | 1.04.E-02 | 5.46.E-05
pHregulator I | 1.87.E-13 | 5.57.E-08 | 1.23.E-07 | 1.63.E-05 | 6.83.E-09 | 1.80.E-09 | 2.84.E-07 | 8.01.E-11
pHregulator2 | 2.15.E-10 | 3.46.E-06 | 4.87.E-06 | 3.95.E-03 | 3.61.E-07 | 4.09.E-07 | 1.71.E-03 | 5.22.E-06
Fragrance 7.18.E-11 | 2.75.6-07 | 8.15.E-07 | 8.19.B-05 | 4.29.E-08 | 3.11.E-08 | 6.07.E-05 | 4.99.E-07
Antifoaming agent | 1.83.E-10 | 4.56.E-07 | 4.26.E-07 | 1.14.E-04 | 4.61.E-08 | 2.65.E-08 | 2.72.E-05 | 4.52.E-07
Input Skin conditioner 1 | 1.71.E-12 | 6.55.E-09 | 1.94.E-08 | 1.95.E-06 | 1.02.E-09 | 7.39.E-10 | 1.44.E-06 | 1.19.E-08
Skin conditioner 2 | 1.71.E-12 | 6.55.E-09 | 1.94.E-08 | 1.95.E-06 | 1.02.E-09 | 7.39.E-10 | 1.44.E-06 | 1.19.E-08
Preservative 2 | 3.74.E-13 | L1LE-07 | 2.47.E-07 | 3.27.E-05 | 1.37.E-08 | 3.60.E-09 | 5.68.E-07 | 1.60.E-10
Non-woven fabric | 2.84.E-07 | 1.08.E-03 | 7.92.E-03 | 1.93.E-01 | 1.57.E-04 | 4.01.E-05 | 4.02.E-01 | 1.51.E-04
Film 9.09.E-10 | 3.28.E-05 | 7.71.E-05 | 8.51.E-03 | 2.60.E-06 | 1.70.E-06 | 9.60.E-04 | 1.56.E-05
Sticker 2.12.E-11 | 1.50.E-06 | 1.94.E-05 | 8.06.E-04 | 3.54.E-07 | 1.36.E-06 | 2.92.E-05 | 1.60.E-08
Cap 8.86.E-11 | 6.30.E-06 | 8.13.E-05 | 3.37.E-03 | 1.48.E-06 | 5.71.E-06 | 1.22.E-04 | 6.71.E-08
Bundle 4.92.E-10 | 1.78.E-05 | 4.18.E-05 | 4.61.E-03 | 1.41.E-06 | 9.21.E-07 | 5.20.E-04 | 8.46.E-06
Box 3.47.E-09 | 5.48.E-05 | 9.92.E-05 | 1.51.E-02 | 9.20.E-06 | 1.68.E-06 | 3.63.E-03 | 1.37.E-06
Output Solidwaste 1 3 0 p 13 | 235.6-06 | 1.99.E-06 | 593.E-04 | 291.E-07 | 535509 | 3.03.E-03 | 1.91E-06
(Incineration)
- Electricity 7.06.E-09 | 1.71.E-02 | 3.54.E-02 | 1.0L.E+01 | 3.19.E-03 | 7.55.E-04 | 3.18.E-02 | 2.67.E-05
Nner:
& Gas 6.20.E-07 | 4.93.E-01 | 347.E+00 | 9.36.E+01 | 1.97.E-02 | 2.14.E-02 | 1.10.E+00 | 3.16.E-04
Transportation Tra‘(l;%’?g“’n 6.97.E-13 | 437.E-08 | 1.88.E-08 | 2.26.E-06 | 7.91.E-09 | 1.66.E-09 | 1.06.E-06 | 3.53.E-10
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