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Evaluation of Economic by Recovery of Valuable Metals in Waste Liquid
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ABSTRACT: In 2018, The silver(referred to as Ag) demand in the electrical and electronic field was 249 million tons, and for producing
solar modules, 81 million tons of silver were demanded. Currently, due to the rapid increase in solar module installation, the silver
demand is also increasing drastically in Korea. However, Korea's metal resources and reserves are insufficient compared to consumption,
and the domestic self-sufficiency rate of silver ores among metal resources is lower than 1.5%. It implies that the recycling technology
for recovering valuable metal resources contained in the waste plating solution generated in the metal industry is necessary. Therefore,
in this study, through B/C analysis, the economic evaluations were compared and analyzed according to the improvement of the valuable
metal recovery process in the waste plating solution. As a result, the B/C ratio was 1.48, which means feasibility. Therefore, the
improvement of recycling technology has a high possibility to reduce the usage of chemicals and energy, and to improve resource
productivity in the urban mining industry.
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Table 1. Inventory analysis of current and improvement silver recycling process

Type Unit Current Improvement
Plating spent liquor kg 5.41E+02 4.69E+02
Nitric acid kg 3.41E+01 2.18E+01
Ethanol kg 2.98E+00 2.15E+00
Sodium hydroxide kg 4.69E-01 7.69E-01
INPUT Urea kg 2.03E+00 1.03E+00
Sodium nitrate kg 5.30E-02 2.82E-02
Borax kg 8.26E-02 3.95E-02
Water kg 1.13E+03 8.27E+01
Electricity kWh 3.92E+02 6.26E+00
half-finished recycled silver kg 1.00E+00 1.00E+00
Ag kg 1.00E+00 1.00E+00
OUTPUT Waste water kg 4.56E+02 2.92E+02
Waste liquor kg 4.69E+02 2.84E+02

Table 2. Re-resourcized silver amount comparison between current and improved of silver re-resourcization process

Re-resourcized silver amount (kg)

Year

current process

improved process

20214

973 1,170

Table 3. Cost reduction effect of improved silver re-resourcization process

Total cost of current process

Total cost of improved process

Total cost reduction (A-B)

117,196 won/kg

44,242 won/kg

72,954 won/kg
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Table 4. Cost savings of silver re-resourcization process improvement by year

Amount of silver from current
re- resourcization process

Cost savings of process
improvement by unit price

Cost savings of process
improvement
(Million won)

973

72,954 won/kg 70.98

Table 5. Benefit of silver re-resourcization process improvement by year

Amount of silver from

Amount of silver from current .
improved re-

Amount of silver-added Purchasing price of Benefit of process

re- resourcization process resourcization DrOCESS from improved process silver improvement
(kg) (ke) p (kg) (won/kg) (Million won)
973 1,170 197 899,482 177.20

Table 6. Effective discount rate applied benefit/cost analysis result(Million Won)

Benefit of process

Cost savings of .
improvement from

Year  process improvement

Initial facility
investment cost

Total Benefit from

Labor costs improved silver

(A) silve(r]-sa)dded ©) (D) re-resozlgcjrilzsa_t(i:cirll) §)rocess
2021 70.98 177.20 262.00 120.00 -133.82
2022 71.85 179.38 0.00 120.00 131.23
2023 72.74 181.59 0.00 120.00 134.33
2024 73.63 183.82 0.00 120.00 137.45
2025 74.54 186.08 0.00 120.00 140.62
Total 363.74 908.07 262.00 600.00 409.81
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