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Abstract : Rapidly growing mobile machines such as tablet PC and smart phone are equipped with touch screen panel using a
sturdy material for products surface protection. Therefore, surge of chemically strengthened glass was increased and the amount
of waste matter is proportional to demand. The purpose of this study is environmental impact assessment on touch screen panel of
chemically strengthened glass by material life cycle assessment (MLCA). We used CES of Granta, SimaPro and Gabi software
for MLCA. Chemically strengthened glass (2.7, 5.7 and 10.3 inch) was calculated to environmental impact assessment by Granta
software under two cases. One case is Landfill and the other case is Reuse. As a result, in case of reuse, energy values of 2.7, 5.7
and 10.3 inches were reduced by an average of 51.4%, CO; values were reduced by an average of 46.6% than Landfill case,
respectively. We assessed impact categories of 11 types using SimaPro software. As a result, the contents of fossil fuels, inor-
ganics and climate change have a huge impact than the other impact categories. And the main cause of environmental impact is
antimony and hydrogen fluoride in Gabi results.

Keywords : Material life cycle assessment (MLCA), Touch screen panel (TSP), Chemically strengthened glass, Impact

categories
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Table 1. Function, functional unit & reference flow

Chemically strengthened glass used for

System
4 touch screen panel

Landfill and reuse of chemically strengthened

Function
glass

Chemically strengthened glass
2.7inch 1 ea

5.7inch 1 ea

10.3inch 1 ea

Functional unit

2.7 inch 1 ea (56 mm, 43.5 mm)
Reference flow |5.7 inch 1 ea (180 mm, 135 mm)
10.3 inch 1 ea (208.3 mm, 162.6 mm)

12 e 2712 ZoJstct zt inchd &2 3181732
o] %2 9 inch 51.44 g& 7|50 & AAKs}o] 2.7 inch 15 g, 5.7
inch 33 g, 10.3 inch 59 go 2 A 2|3}t
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Figure 1. Diagram of life cycle system boundary for chemically
strengthened glass.
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&t} 1 A3} Material, Manufacture, End of life A 7} ©¢]
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Aol 7 W2 COE Hj&3tE tA|= Manufacture THA|

Table 2. Energy, CO; value of landfill by inch (CES)

Landfill
2.7 inch
Phase Energy (MJ) CO; (kg)
Material 0.222 0.012
Manufacture 0.172 0.0137
End of life 0.00309 0.000185
Total 0.397 0.0259
5.7 inch
Phase Energy (MJ) CO; (kg)
Material 0.469 0.0253
Manufacture 0.363 0.029
End of life 0.00652 0.000391
Total 0.839 0.0547
10.3 inch
Phase Energy (MJ) CO; (kg)
Material 0.848 0.0457
Manufacture 0.656 0.0525
End of life 0.0118 0.000707
Total 1.52 0.099




304 HA7|<, AIsAE A3E, 2012 94

Table 3. Energy, CO, value of reuse by inch (CES)

Table 4. Weighting results of 2.7 inch (SimaPro)

Reuse Impact Unit Landfill Reuse 20%
2.7 inch 1 Pt 2.8535E-05 1.7121E-05
Phase Energy (MJ) COs (kg) 2 Pt 3.72764E-07 2.23659E-07
Material 0.216 0.0116 3 Pt 0.000193142 0.000115885
Manufacture 0.167 0.0134 4 Pt 0.000119946 7.19673E-05
End of life -0.213 -0.0115 5 Pt 1.66528E-06 9.99166E-07
Total 0.17 0.0135 6 Pt 8.33496E-08 5.00098E-08
5.7 inch 7 Pt 1.27583E-05 1.02066E-05
Phase Energy (MJ) CO; (kg) 8 Pt 2.21512E-05 1.7721E-05
Material 0.475 0.0256 9 Pt 1.92567E-05 1.54053E-05
Manufacture 0.368 0.0294 10 Pt 3.71316E-06 4.45579E-06
End of life -0.468 -0.0252 11 Pt 0.000715929 0.000859115
Total 0375 0.0298 Total Pt 0.001117552 0.00111315
10.3 inch 1: Carcinogens 7: Ecotoxicity
moe | mewow | come | Gapuems bt
Material 0.849 0.0458 4: Climate change 10: Minerals
Manufacture 0.657 0.0526 g gz((i)ir?:g;er 11: Fossil fuels
End of life -0.837 -0.0451
Total 0.669 0.0533
Table 5. Weighting results of 5.7 inch (SimaPro)
Impact Unit Landfill Reuse 20%
20 1 Pt 6.2777E-05 5.02216E-05
0.104 mmmico, 2 Pt 8.20082E-07 6.56065E-07
e Energy 3 Pt 0.000424912 0.000339929
0.08+ 1o 4 Pt 0.00026388 0.000211104
5 Pt 3.66361E-06 2.93089E-06
5 0064 10 g 6 Pt 1.83369E-07 1.46695E-07
= 080 oo [0 G
g vord “?fz,‘ 33 e 7 Pt 2.80683E-05 2.24546E-05
‘ §f§§§§ :&‘f‘t = 8 Pt 4.87326E-05 3.89861E-05
- g%g% §§§§§ 0.5 9 Pt 4.23647E-05 3.38918E-05
) §§§§ §§§§ 10 Pt 8.16896E-06 6.53517E-06
% B3 358 11 Pt 0.001575044 0.001260035
0.00 P ohr 0 Total Pt 0002458615 0.001966892

Figure 2. Comparing of CO,, energy value by inch (L: landfill, R:
reuse).
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Table 6. Weighting results of 10.3 inch (SimaPro)

Impact Unit Landfill Reuse 20%
1 Pt 0.000112238 8.97901E-05
2 Pt 1.46621E-06 1.17297E-06
3 Pt 0.000759691 0.000607753
4 Pt 0.000471786 0.000377429
5 Pt 6.55009E-06 5.24007E-06
6 Pt 3.27842E-07 2.62274E-07
7 Pt 5.01827E-05 4.01462E-05
8 Pt 8.7128E-05 6.97024E-05
9 Pt 7.57429E-05 6.05943E-05
10 Pt 1.46051E-05 1.16841E-05
11 Pt 0.002815988 0.00225279
Total Pt 0.004395705 0.003516564
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Figure 3. Comparing of landfill by inch (SimaPro, Eco-Indicator '99).
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Figure 4. Comparing of reuse by inch (SimaPro, Eco-Indicator '99).
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Table 7. Normalization results by inch (Gabi, CML2001)

0.000 -
2.7 inch

Figure 5. CO, value of landfill and reuse by inch (CML2001).

10.3 inch

5.7inch

Impact 2.7 inch 5.7 inch 10.3 inch
AP 7.14E-16 1.57E-15 2.81E-15
EP 3.08E-16 6.78E-16 1.21E-15
HT 4.77E-16 1.05E-15 1.87E-15
FAETP 6.48E-18 1.43E-17 2.55E-16
MAETP 7.93E-14 1.74E-13 3.12E-13
TETP 6.46E-18 1.42E-17 2.54E-17
] [ 27 inch
3.00E-013 1 5.7 inch
1 | EEER 10.3 inch
o 2.50E-013 -
= ]
8 2.00E-013
c ]
% 150E-013 4 Z
N ]
g 1.00E-013 4 é
5] /
2 5005014 Z
0.00E+000 1 é
. 7
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Figure 6. Comparing of nomalization results by inch (Gabi,
CML2001).
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5. ZE

2 Aol A= MLCA £ZE Qo] & Fato] apahdatf
of 7ok ALl WE BHRHAE HuA stk

MLCA AZE o] Granta®] CES2} SimaPro, Gabi 271
e AHEsElen, CESE FalA = 2Feldalf-21 9] Material,
Manufacture, End of life THA o 4] ¥AY =]+= Energy, CO7F
A4S ) SimaProo| A= Eco-Indicator '99 ] 22 Al-&-35}
of 1174A] gl s B7ksklal, CML2001 W20 =
H7|2F Aol wE COx%kS Bl s3It Gabiof 4= CML
2001 HHES Foto] 107HA] FFUT F 6714 FaFHol
gs) skt

CES®] A3}, #|7]e 4--Hr} 20% AHARESH = 73901l En-
ergy, CO, M &2 HA 202 Z}7} 51.4%, 46.6% 7435t
ot 71 5= ko) 100% FolAl 20%5E AARE-E o] = oF 50%
e SRS FaAd 5 e A AT 5 ATk

SimaProo| Al 7} =& 7|9l =5 Uehlle dFdHT+ 2t
X o F(fossil fuels)o]al, 71 t}2 02 F7]|E(inorganics)d} 7]
- 3N(climate change)o|tt. o] Aib= SFelAstf2 & Alx
oo AR A ek o AR AYAlolE
(silicate)©] FFFo 2 Hol=t|, A= I NAAZ A A
2HE SYo=H s R S daAd 5 vkl wd
Foh CML2001 W &2 §5to] AAE 543 2|23t
(global warming)9] ZFo 2 CO, ¥HAY=FS v|wek 2
$ele] 2717} ARSE CO0) WS
20k 1PHE AAEE 9 COpe] MHAIRES: oF 20% FHasai.

7R & CML2001 R &2 AFE-3h Gabie] A= 3
107H) JFUF 5 67 FapaTol g, 1 5 7
2 7YEE 2= dFHT=s AHsdoln, I FaA=
Y=gl Aoz vepyth sS4 T el
S 2 g3 Qe E(antimony), &3}4=4x(hydrogen fluoride)+=
stebdatbfe o Alzmgel AME= EE=A, ol2e =4

o

o FETE FolAL dATUL Ao R AR
29 4 92 Aolet wag.

100% 7] 5% Bkalahaele] AREel 20%ho|ets
AAbgo] Hrhel QrAl Rk uhel ol we BRI e
LA 5 9 2L 7DE Hetd WA sheeae)
7k A4k wlojok stu ole} BelE Ao W welo] Aa
spet.

o

At

2 A 20109 5 A2 AR Aoz FhouA] 7]
%% 7HA(KETEP) 9] A& who} =23t A5 1A ¢ Y th(No.
2010501010002B).
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