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Abstract : Utilized in a variety of electronic components, electronic components industry with metallic ink technology was established
itself as a major technology research and development was gradually increasing, silver ink that is excellent in conductivity and
stability, have long been used in the industry of electronic components in recent years and silver ink has been the size of nanoscale
particles dispersed by developing display, an electronic tag, a flexible circuit board or the like used in the semiconductor and elec-
tronics as has been highlighted in, however industry modernization of equipment by increasing the production and consumption of
products generated during the production process and environmental pollutants by use of waste products is expected to bring a serious
environmental problem. In this study, prepared by a wet reduction method, the manufacturing process of the silver nano-ink to the
entire process of the environmental impact assessment (LCA) was evaluated using the techniques. Life cycle assessment software
GaBi 6 was used as received from the relevant agencies of the silver nano-ink data with reference to the manufacturing process,
building inventory was international organization for standardization (ISO) 14040, 14044 compliant LCA conducted over four stages.
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Figure 1. Diagram of life cycle system boundary for silver nano ink
system.
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Table 1. Environmental impact category (CML2001)

AL P9 JTUF; FIAATE FHPOCP), HI

Environmental impact categories Unit SHEP), B el =/J(FAETP), =AY =A(TETP), 1A=
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Table 3. The lever of contribution on impact category

Impact categories

Materials

Eutrophication potential (EP)

Methanol-54%
Xylene-36%

Photochemical oxidation potential (POCP)

Methanol-100%

Human toxicity potential (HTP)

Xylene-100%

Fresh-water aquatic ecotoxicity potential
(FAETP)

Xylene-100%

Marine aquatic ecotoxicity potential
(MAETP)

Xylene-100%

Terrestrial ecotoxicity potential (TETP)

Xylene-100%

-

D

Methanol
10%

Figure 2. The lever of contribution on impact category.
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Table 4. Data source and emission for LCA analysis

Table 6. The lever of contribution on impact category

Parameter Materials Impact categories Materials
Raw . . . Aciedification potential (AP) Nitric acid-100%
. Silver, Nitrate, Terpineol —
materials Nitric acid-29.9%
Xylene, Di-water, Ethylhexanoic Eutrophication potential (EP) Acetic acid-6.7%
Input | Ancillary | acid, Phenyl-hydrazine, Methanol-63.4%
Tri-ethylamine, Ammonia Photochemical oxidation potential (POCP) Methanol-100%
Waste | Mtehanol
Scenario .
Energy | Electricity _
1 — Table 6> A|L}2] 2 13} Hp7FA] 2 CML 2001202
Product | Silver ink - a1 1 _
: : : AFERE gholw, 374A] W F3teiitslE 3 4(POCP), A
Nitrate, Silver, Xylene, Di-water, ~ b ol ors ZEtell Ao s10] 210) /\
outout | Waste Ethylhexanoic acid, Phenyl- 3HAP), F-YSSHEP)7} 3 == AR ZRIE AT AU
iy hydrazine, Tri-ethylamine, & 204 % FateHiteHE g 4 (POCP)o] 7Hd =7 ekt
Ammonia, Methanol 7 U912 Table 7oA Mol Zut o] Hgk&o] F Helo]
Emission | Methanol o SR ALl 9 20] A 37h0 0] WA HelRm glo
Raw Silver, Tripropylene glycol mono ), B3} HAEHEE A (POCP)Gro] 1/3 AE Q] 43|82 "ol
material mf:thyle ether, Additive AL 3013} 4 olt). AlshA T} Hojokste] Ao LA 2 A}
Input | Ancillary | Dvaen Bivlenegheol, 3= FAKnitric acid)t obH EAKacetic acid)o] A}-§E o]
2 2 V bl = ~- . =
TR v $7 §3t ghe Uehd 202 BerEch Figue 304 314
aste tehano _ -
Scenario — Fotol|l FEFE vlAl= B8 HAK43.3%), HTHE(54.5%), of
) Energy | Electricity
Product | Silver ink
Di-water, Methanol, Ethylene-
Output | Waste | glycol, Hydrazine, Nitric Acid,
Acetate, Silver, Additive
Emission | Methanol
Methanol

Table 5. Contribution ratio of scenario 2

54.5%

Acetic acid
2.2%

Figure 3. The lever of contribution on impact category.

Impact categories Numerical value
Aciedification potential (AP) 0.25
Eutrophication potential (EP) 0.19
Photochemical oxidation potential (POCP) 1.12
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Figure 4. Normalization of each country for impact category by CML (scenario 1).
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Figure 5. Normalizatin of each country for impact category by CML (scenario 1).
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