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Substance Flow Analysis of Indium for Flat Panel Displays in Japan
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Substance flow analysis (SFA) of indium has been conducted in this study. The purpose of this study is to identify the
relevant issues for the development of an efficient indium recycling system by performing SFA of indium supplied for ITO
processing as transparent electrodes, which accounts for 86.9% of the total indium demand. In this study, as part of the develop-
ment of substance and material flow data, (1) data on the flow of indium was collected and reviewed, (2) the amount of dissipated
indium associated with the production of flat-panel displays (FPDs) were estimated and (3) its environmental impact was also

assessed.

The major conclusions are (a) 470 t-In is used in ITO for transparent electrodes, out of which 220 t-In is dissipated or poten-
tially dissipated in Japan, and (b) 220 t-In of dissipated indium is equivalent to 11.4 TJ of energy consumption, 0.5x 103 t of CO,

emissions, and 1.0 x 106 t of Total Materials Requirement (TMR).
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Fig. 1 Demand of indium in Japan (2004).
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Fig. 2 Supply and demand balance of indium in Japan.
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Fig. 3 Indium flow chart in Japan by JOGMEC (2004) .
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Table 1 Remarks for estimation of indium flow chart.

Remarks
Ref. 14)
Ref. 14)

[1] Indium in target material

[2] Recycled material

. . “[1] Indium in target material”’ X 70
[3] Reminder material (%) /100

“[1] Indium in target material”’ x 20

(%) /100

“I1] Indium in target material”’ X 5

(%) /100

[4] Loss in sputtering process

[5] Loss in etching process

[6] Loss in assembling process ( E/L})] /Ilndlum in target material” <2

. “I1] Indlum in target material’”’ X 3
[7] Display panel (%)/10

“[3] Reminder material”’~*“[2] Recy-

[8] Loss in recycling process cled material”
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Fig. 4 Estimated Indium flow chart in Japan (2004).

Table 2 Estimated amount of scattered indium.

(a) Amount of scattered indium

Dispated indium units
indium scrap from sputtering 94 t-In
indium scrap from etching 23 t-In
indium scrap from assembling 9 t-In
indium scrap from recycling 80 t-In

Potensially dispated indium units
indium in FPDs 14 t-In
Total 220 t-In

(b) Environmental impacts of indium-scatter

Environmental impacts of scatter units
Energy consumption 114  TJ/t-In
CO; emission 0.5 10%t/t-In
TMR 1.0 109t/t-In
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Fig. 5 Estimated result of indium in FPDs (2004).
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