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In this research, we investigate an aqueous stripper to replace organic strippers.
In order to ensure cleanliness of the aqueous stripper, optimization of the water
content ratio and the process conditions were studied. The stripping charac-
teristics of the PR coated ITO layer on the glass substrate, which depends on the
water content, temperature, and fluidic velocity of the stripper was examined and
compared. The stripping performance was evaluated through the PR residual
amount and optical characteristics of the stripped sample. The stripping condition
was optimized for the maximum water content of 74.5% in the fluidic process and
stripping time of 50 sec at the minimum temperature of 40°C. Also, the
cleanliness of the aqueous stripper was analyzed and compared with the organic
and aqueous stripping processes with LCA.
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Fig. 1 SEM image for PR/ITO/Glass

Table 1 Chemical composition of organic stripper and aqueous

stripper
Organic stripper (wt %) Aqueous stripper (wt %)
1-Methyl-2-Pyrrolidone | 40 Monot(alt\l/ial;riz; amine 20
1,2-Propanediol 40 NaOH 1
Dimethyl Sulfoxide | 15 T;fgﬂgfr("g&r)yl 8
Tetramethylammonium 5 P-002 4
hydroxide (TMAH) (beta-cyclodextrin, etc.)
- Benzotriazole (BTZ) 1
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Table 2 The water contents of the etch aqueous stripper

Ag-1 Ag-2 Ag-3 Ag-4
. stripper D.I stripper D.L stripper D.L stripper D.IL
Diluted
1 1 1 0.5 1 0.33 1 0.25
Water content 83.0% 77.3% 74.5% 72.8%
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Fig. 2 Photograph of ITO surface after PR stripped dependant
on water contents (a) and change of temperature (b) with
the dipping process during 50 sec
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Fig. 3 (a) The transmittance and residual trace of PR dependence
of water contents and (b) the transmittance dependence of
temperature on ITO/glass after PR stripped with the
dipping process
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Fig. 4 Photograph of ITO surface after PR stripped dependant
on water contents (a) and change of temperature (b) with
the fluidic process during 50 sec
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Fig. 5 (a) The transmittance and residual trace of PR dependence
of water contents and (b) the transmittance dependence of
temperature on ITO/glass after PR stripped with the
fluidic process
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Table 3 Data source and emission for LCA analysis

Input Output

substrate 500 | ea product 500 | ea
Organic stripper 19 | kg | waste water | 36 |kg
stripper | water supply | 43 | kg sewage 26 | kg

electricity 30 |kwh

substrate 500 | ea product 500 | ea
Aqueous stripper 7 kg | waste water | 13 | kg
stripper | water supply | 14 | kg sewage 9 |kg

electricity 25 |kwh

Table 4 Estimated GHG (Greenhouse gas) emissions and the
amount of waste from organic stripper and aqueous
stripper

Organic stripper| Aqueous stripper

Estimated GHG emissions

(kg COz-equ.) 7 28

Amount of Waste (kg) 36 13
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