CLEAN TECHNOLOGY, Vol. 19, No. 4, December 2013, pp. 388~392

| BTBLBIIS |

ClIAZ 0] FEX=E Us-FM-LMet=2 M7 T EE SHol et Mabd Eot

— T |~ o

0

ZIZ421 0|L}al, 0|4, O|AL, %A—Ix-"T AR:L*

Oo = T L—» 7I—O

O}OII
2
o

*

S W B8k Al A B8R U 2 A AT A
380 702 S5 A tlad distE 5o
TARRZATY oA T A Z o] ol EH
463-816 7] JFA] T U= = 25
L B R iy iRt 8
440-746 737] S-9A]) AR AE-Z 2066

(2013d 8¢ 2 H4 20130 9€ 5 S~ A3 2013 108 18 x)j=0)

Evaluations of Life Cycle Assessment on Indium-Tin-Oxide Electrochemical Recycling Process
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Abstract : Tindium-tin-oxide (ITO) material was had to use in display application as transparent electrode. However it would be
problems comes up, the depletion of indium, tin and energy consumption of production process. Therefore recently trend was
demanded alternative ITO material and recycling/reused ITO. In this conditions, the environmental impact have to express correct
value about recycling/reused ITO process. The life cycle assessment was valuable method in this process. Thus first step was
carried out separating in/out put (material) sources and then, exactive data base (DB) was applied. The result of environment
impact was calculated by affect categories and recycling rate was set to 34% (This value was measured in previous project). The
rate (g) of ITO material was calculated by chemical equivalent. In result, environmental impact were revealed acidification
potential and abiotic depletion and if do not recycle/reuse ITO, $ 476 per 1 ton waste in land.
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Figure 1. The structure of PDP[4].
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Figure 2. The structure of TFT-LCD[5].
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Figure 3. The result of impact assessment (categories, CML 2001;
Nov. 2010).
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Figure 4. The level of contribution on abiotic depletion.
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Figure 5. The result of CML 2001 (Dec. 2007) on country by country.
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Table 1. The results of LCA about ITO target powder (1 x 10™%)
ADP (e) | ADP (f) AP EP FAETP GWP HTP MAETP | ODP POCP TETP
kg sb MJ kg SO, kg P kg DCB | kg CO, | kgDCB | kg DCB | kg R11 | kg ethene | kg DCB
Netherlands |76,809.61| 92.63 341.04 | 213.40 | 2,988.30 | 83.03 277.70 |21,293.38| 1.47 142.89 | 970.60
EU 157.48 10.44 8.21 8.43 43.43 4.26 6.72 579.59 0.02 3.07 18.38
World 63.74 0.87 0.95 0.70 9.53 0.51 20.28 349.19 0.01 0.71 0.82
Table 2. The results of LCA about ITO sintered target (1 x 10™?)
ADP (e) | ADP () AP EP FAETP GWP HTP MAETP ODP POCP TETP
kg sb MJ kg SO, kg P kg DCB | kg CO, | kgDCB | kg DCB | kg R11 | kg ethene | kg DCB
Netherlands | 103,550.05 | 141.15 | 1,081.06 | 1,087.80 |18,426.47| 129.88 | 3,011.27 | 124,737.51| 2.56 289.03 [2,991.29
EU 212.31 15.91 25.73 42.98 267.78 6.66 72.91 3,395.28 0.03 6.21 56.64
World 85.93 1.332 3.03 3.58 58.77 0.08 219.96 | 2,045.57 0.01 1.43 2.52
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