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Abstract

Recently, the recovery of resources from waste material of manufacturing electric and electronic equipment has been inves-
tigated. It is very important to extract metallic components from electric and electronic manufacturing processes with the view
point of recycling of the used resources as well as an environmental protection. In this paper, open/registered patents of US, JP,
EP, and KR and SCI journal related to metal recovery technologies from wastes produced in the electric and electronic man-
ufacturing processes between 1975~2011 were reviewed. Patents and papers were collected using key-words searching and fil-
tered by filtering criteria. The trends of the patents and papers were analyzed by the years, countries, companies, and
technologies.
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Table 1. Technical clarification of metal recovery technologies from electric and electronic manufacturing processes
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Table 2. The object of analysis
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Fig. 1. Construction flow-sheet of data analysis.
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Fig. 2. A trend of the applied patent/paper for metal
recovery technologies from electric and electronic
manufacturing processes.
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Table 3. The number of applied patent/paper by the nationalities of applicants & authors
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Table 4. Main Applicant and organization

54 =8
F8 29 A T 71 K
Astec Irie (JP) 10 National Taiwan University (TW) 4
Nikko Materials (JP) 6 Newcastle University (GB) 3
Kreisler, Lawrence (US) 6 KIGAM (KR) 3
Dowa Metals & Minings (JP) 5 University of Mentouri Constantine (DZ) 3
EAdFstA T (KR) 5 National Cheng Kung University (TW) 3

Atotech Deutschland (DE) 4 L.T.O Co. (JP) 2
Shipley Company (US) 4 HungKuang University (TW) 2
Nalco Chemical (US) 4 Nagoya University (JP) 2
H23}8 (KR) 3 National Kaohsiung University of Applied Sciences (TW) 2
d7ie (KR) 3 Dahan Institute of Technology (TW) 2
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Fig. 3. The number of the applied patent/paper according to
technologies for metal recovery technologies from
electric and electronic manufacturing processes.
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Table 5. The number of applied patent/paper by the nationalities of applicants & authors.?
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Table 6. The count of the paper in the country for rare metal type
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g. 4. A trend of the applied patent/paper according to the

year in non-ferrous metal recovery technology.
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Fig. 5. A trend of the applied patent/paper according to the
year in rare metal recovery technology.
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Table 7. The list of core patents & papers.”
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e Separaﬁo%o‘f“;3]?“;1‘;""tfg~g§°h“°l°gy 2007 Chang F-C.Lo S.-L[Ko C.-H.
=5 J"“\rﬂ ‘fg;ﬁif:;‘?giﬁf;als 2009 Chang S.-H./Wang K.-SHu P-L|Lui I-C.
[JP]1999-106845 1999.04.20 Sumitomo Metal Mining
[JP]2003-027154 2003.01.29 Nikko Materials
[JP]2006-206990 2006.08.10 Dowa Metals & Minings
[JP]2008-207976 2008.09.11 Shinko Pantec
[JP]2008-133538 2008.06.12 Mitsubishi Materials
[KR]0325981 2002.02.14 Astec Irie
[US]7056424 2006.06.06 Atotech Deutschland
[US]6290835 2001.09.18 RD Chemical Company
[US]6685820 2004.02.03 Amia Co., Persee Chemical Co.
s qa
J"“\‘Z"f ‘1’28},1"‘;:;‘;’“;&‘5‘?5*‘15 2006 Lee LH.Kuan Y.-C/Chern J.-M.
Vo?yfgf’;‘:;?“%{zg 2003 Lee M.-S.|Ahn J.-G/Ahn J.-W.
Materials Science and Engineering B:
Solid-State Materials for Advanced Technology 2009 Hsieh S.-J.|Chen C.-C.[Say W.C.
Vol. 158, Page. 82~87
Resources, Conservation and Recycling 1997 Scott K.|[Chen X.|Atkinson J.W.|Todd M|
Vol. 20, Page. 43~55 Armstrong R.D.
Jou\rzaﬂ ‘l’gzl’{alf:;‘?‘;séti\gfgials 2009 Liu H.-M.Wu C-C.|Lin Y.-H./Chiang C.-K.
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