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Abstract — Environmental issues on the waste emission and its treatment are of great interest in these days. In order to
resolve the pollution problems, recycling the waste materials is generally recommended. Especially, emission of waste
acids in designated sources is increasing every year. In this study, we focused on the effective recycling of the waste
acids rather than treatments. Management systems of the waste acids are not systematically designed, and the quality of
the waste regulation on the recycling product is unclear in domestic and foreign countries. We surveyed the present con-
ditions on domestic waste emission and recycling of waste acids. For the final analysis of the recycling products, iron
chloride, iron sulfate, copper cyanide, copper oxides, and cement copper are selected as candidates. We expect that this

article would help establishing the systematic management system on treating the waste acid materials.
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Fig. 1. Typical occurrence of designated wastes.
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Table 1. Amounts of waste acid emission and recycling (1,000 ton /year)
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Fig. 2. Distribution of waste acid discharging industry.
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Fig. 3. Types of final treatment on waste acids.

Type 2003 2004 2005 2006 2007
Emission Recycling Emission Recycling Emission Recycling Emission Recycling Emission Recycling
Total designated wastes 2,913 1,695 2,976 1,818 3,152 1,925 3,660 2,007 3,471 1,873
Waste acids 766 673 814 740 750 685 793 697 677 595
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Table 2. Important recycling product list checked by waste acid
recycling industry

Recycling products A B C D E
Iron chloride O O O O O
Hydrochloric acid

Sulfuric acid
Iron sulfate

(ON©)

Cupric sulfate
Aluminum sulfate
Copper nitrate
Copper oxides O
Copper chloride O O
Poly aluminum chloride
Nitric acid
Hydrofluoric acid

O
O O

Copper cyanide O O O
O O O

Cement copper

Table 3. The data on the important recycling products

Recycling Emission Recycling  Recycling percent
product (ton/year) (ton/year) (%)
Iron chloride 51,247 45,097 88.0
Iron sulfate 46,943 43,939 93.6
Cupric sulfate 5,091 1,200 23.6
Copper nitrate 355 316 89.1
Copper oxides 1,893 1,698 89.7
Copper chloride 5,558 4,985 89.7
Hydrofluoric acid 1,158 1,015 87.6
Copper cyanide 3,600 3,208 89.1
Cement copper 1,800 1,615 89.7
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Table 4. Top five recycling products checked by emission, recycling, and recycling percent

Emission (ton/year)

Recycling (ton/year)

Recycling percent (%)

Iron chloride 51,247 Iron chloride
Iron sulfate 46,943 Iron sulfate
Copper chloride 5,558 Copper chloride
Cupric sulfate 5,091 Copper cyanide
Copper cyanide 3,600 Copper oxides

45,097 Iron sulfate 93.6
43,939 Copper oxides 89.7
4,985 Cement copper 89.7
3,208 Copper chloride 89.7
1,698 Copper cyanide 89.1
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