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Abstract

The importance of recycling came to the fore by increasing of waste electrical and electronic equipment(WEEE) generation.
Small WEEE recycling in particular represents a big challenge in Korea because it has various items and components. Main
materials of small WEEE are typically well known for metals (copper, iron, aluminum, etc.), PCBs and plastics. Not only Korea
but also overseas, the laws for small WEEE were in effect in order to recycle effectively, but the technology is not catched up
with the regulation which has to recycle an allocated account of WEEE. In addition, recycling technologies and processes for
small WEEE are not developed enough to recycling center properly. In that sense, if we develope the recycling process, have
not only technology competitiveness but also resource conservation, improving the environment and economic profits. Therefore,
through the analysis of economic value of recycled small WEEE, and current technologies both domestically and internationally,
we design conceptual recycling process of small WEEE, and consider the way forward.
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Fig. 1. Domestic (left) and overseas (right) annual WEEE generation amount 2003-2012.
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Table 1. Extend duty list of WEEE recycling

Existed WEEE Added WEEE
(03~'13) (14)

TV Water purifier [Electric rice cooker

Refrigerator

Electric oven

water softener

Air conditioner

Microwave

Humidifier

Washer Food disposal Electric iron
Computer Dish dryer Fan

Audio Electric bidet Blender
Cell phone Air cleaner Vacuum cleaner

Copy machine

Electric heater

Video player

Facsimile

Printer

Vending machine
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Table 3. Estimation potential value of small WEEE in 2025
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Table 2. Domestic total amount of supply of small WEEE

Small WEEE (thotl‘lnszn g | Small WEEE (thol:ii:n 0
Fan 29,695 Humidifier 1,784
Rice cooker 16,001 Audio 1,509
Vacuum cleaner 14,226 Video player 1,380
Electric iron 13,724 Air cleaner 1,242
Blender 10,317 Electric heater 932
Electric bidet 4,594 water softener 868

I I T A e
Fan 1,986 58,961 Audio 3,356 5,064
Rice cooker 3,576 57,221 Air cleaner 2,792 3,468
Vacuum cleaner 2,313 32,903 water softener 3,347 2,905
Blender 1,126 11,614 Video player 1,819 2,509
Electric bidet 2,004 9,206 Humidifier 1,226 2,187
Electric iron 639 8,773 Electric heater 1,054 982

Total(billion won) 195.8
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Fig. 4. Manual process of small WEEE (left), collected
small WEEE for using wash machine process

(right).
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Table 4. Related research, managing department, committed research institution and participation company in R&D Center for

Valuable Recycling

Managing Committed research L

Research department institution Participation company
Development of commercial recycling technology for Kyungpook Univ.
recovery valuable metal from WEEE KIGAM NML Recytech Co,LTD
Development of crushing/separation technology for . . MRC Co.,LTD
high efficiency of valuable metal from WEEE KIGAM Seoul National Univ. IoniaEnT Co.,LTD

. . Weltop Technos
Df;vc?lop ment Oti C(;\rmmelg;glEgchnology for high IAE Ajou Univ. Corporation Co.,LTD
efficiency recycle from MRC Co.LTD
Development of dismantling/crushing/sorting process Seoul National Univ. Sejong Major
. . . KIGAM Gyeongsang .

for effective recycling of used small home appliances National Univ. International Co.,LTD
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Fig. 5. Mechanical process of small WEEE (left), Production
of mechanical process (right).
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Table 5. Comparison with each country's main legislation of WEEE
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Fig. 6. Recycling process of small WEEE of URT in Germany.

Table 6. Comparison with recycling technology level of countries

Composition Japan America Europe China Korea
Plastic (@) O O VAN A
Metal (@) O AN O O

Rare metal (@) @) O O X

Separation (@) O @) AN A

Comminution (@) O O A O

©: Far advanced, O: Advanced, A\: Regression, X: More regression
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