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Abstract

Effort of reducing wastes and their recycling is increasing in worldwide. Especially, extreme care for alkali recycling is
required because of its environmental pollution and its corrosive characteristics. In order to manage alkali wastes effectively, it
is necessary to make quality standards for recycling products from the alkali wastes because there are no quality specifications
vet. In this study, we selected several recycling candidates from the alkali wastes based on the analysis of the most recent data
of the various industrial sites. As a result, the recycling candidates from the alkali wastes are sodium hydroxide, aluminum sul-
fate, poly aluminum chloride. It is believed that the proper management system for waste products is required in governmental
point of view and it propagates positively for resolving various environmental issues.
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Table 1. Annual discharging and recycling on total designated wastes and waste alkali (1,000 ton/year)

2003 2004 2005 2006 2007
Discharging| Recycling | Discharging! Recycling | Discharging| Recycling {Discharging| Recycling [Discharging] Recycling
Total
designated 2,913 1,695 2,976 1,818 3,152 1,925 3,660 2,007 3471 1,873
wastes
Waste alkali 113 43 76 35 69 34 57 28 56 26
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Fig. 2. Distribution of waste alkali discharging industry
(2007).
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Table 3. Important recycling materials list checked by four
waste alkali recycling companies

Table 2. Types of final treatment on waste alkali (ton/year) A B C D
Incineration| Landfill Recycle | The others Sodium hydroxide O O O
2003 961 31 43,153 41,680 Ammonia solution O O
2004 728 218 35,445 39,433 Copper oxide O O O
2005 1,398 295 34,159 31,905 Aluminum sulfate O
2006 4,918 284 27,892 23,468 Poly aluminum chloride O
2007 3,412 306 25,609 26,326 Calcium hydroxide O O
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Fig. 3. Calculation procedures on discharging amounts for aluminum sulfate and poly aluminum chloride.
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Table 4. Estimates of industrial waste metals arising in Korea
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Table 5. Estimates of industrial waste acids arising in Korea

(2007) (2007)

Amount (ton/year) Ratio Amount (ton/year) Ratio
Fe 117,322 0.536702 Sulfuric acid 176,675 0.430497
Zn 31,184 0.142655 Hydrochloric acid 192,873 0.469966
Cu 12,724 0.058207 Nitric acid 12,328 0.030039
Al 57,368 0.262436 The others 28,522 0.069498
Total 218,598 1 Total 410,398 1

Table 6. Comparison of reported amount and estimated amount for metals and their compounds (2007)

Reported amount (ton/year) Estimated amount (ton/year) Error range
Copper and its compounds 12,724 12,811
Aluminum and its compounds 57,368 57,760
<0.7%
Zinc and its compounds 31,184 31,397
Iron compounds 117,322 118,124
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Table 7. Top five recycling materials checked by discharging amount, recycling amount and recycling percent(2007)

Discharging amount {ton/year) Recycling amount (ton/year) Recycling percent {%)
Sodium hydroxide 33,092 Sodium hydroxide 23,285 Poly aluminum chloride 71.0
Calcium hydroxide 6,037 Calcium hydroxide 2,928 Aluminum sulfate 71.0
Poly aluminum chloride 2,087 Poly aluminum chloride 1,482 Sodium hydroxide 70.4
Aluminum sulfate 1,911 Aluminum sulfate 1,357 Calcium hydroxide 485
Ammonia solution 738 Ammonia solution 215 Ammonia selution 29.2
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