J. of Korean Inst. of Resources Recycling
Vol. 21, No. 3, 2012, 56-64

> FEHX <

15Er2t RNCSE 2 BERIEEREN BER Hiv #m'

CRIET - EEW - &% - S - BEE

e b B B TR
Jes A1 FH é(’?ﬁ« m%%@l(éﬁlimﬁ KIRHTZERR )

Trend on the Recycling Technologies for waste Printed Circuit Boards Waste
by the Patent and Paper AnalysisJr

*Jinki Jeong, Doyun Shin, Byung-Su Kim, Young-ju Cho* and Bong-Gyoo Cho*

Korea Institute of Geoscience & Mineral Resources
*R&D Center for Valuable Recycling(KIGAM)

= ok
- =
Aukd o2 <3| 27| FH(Printed Circuit Board, PCB)S thkst £3589 Zajxgo] Aglulal 4 Ao Bgdo

2 il e Aem dHA sith FEPBM B770 wawmnl ol Aeo] A8es] BAH PCB Aoz
H 34 A8 B8de 212 Fasit. & A79XE PCBY AEE 7lEo] g 539 =g B #4
Wl 19509-201 18] B, FRAE, DL, D7 F B Yool SRNE Fes SO roz Avad
T B9} =R F9=E Algsle] SRR, 71&e] Hold oF WEY agud. Es|sh =R Eake odn =
7}, 14, 71wt BAste] JepiTh
xXﬂO‘I \_]-‘Hp:]iﬂ—l—]— 2] & .‘:Ej_gt =5 'E‘@., e

Abstract

It is generally well known that PCB (Printed Circuit Board) is an electric component assembled by various metals mixed with
plastics and ceramics. Accordingly, it is very important to extract metallic components from used PCBs from the point of view
of recycling of used resources as well as an environmental protection. In this paper, patents and paper on the recycling tech-
nologies of PCB were analyzed. The range of search was limited in the open patents of USA (US), European Union (EP), Japan
(JP), Korea (KR) and SCI journals from 1980 to 2011. Patents and journals were collected using key-words searching and filtered
by filtering criteria. The trends of the patents and journals was analyzed by the years, countries, companies, and technologies.
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Table 1. Main content of patent and paper analysis
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Table 2. Technical clarification of recycling for PCB

A% Ex LBF
4
A= el
EEEE
PCB A2 2
& FE5 4
A% £
A 3|
T3l sk
40
s | =53
-E-=2
30
25 +
20 +
-l
10 +
sl
o 1w

Fig. 1. Trend of the applied patent & paper by the year.



58 AREC - Pl - BINR - RO - R

S l=

= W3] 49 199095E 200040 ZRE7EA]
W57 Wele] =Fo] ZRHNSH 200040 FHo]
Foll= HREAFE FHH Stk AEFE Kol
Atk =iEo] F43% F/ME Holr] AlEEgE

2007358 20097} Shanghai Jiao Tong U]3h
21719 =g LR AeE e

32 F7hd S&k

Fig. 2= 539 292 I3 S3&dd, 2
o] Azl A =2 ASE LPEP:H gz},

JEo] B0l 7H} =& HFES HolH St
1487402 71.5%2] AH&S Ho|x %lﬁ}. =2 3914

4 CN KR us ™ BR DE GB IN SE

Fig. 2. The numbers of patent & paper by the countries. (JP,
Japan; CN, Canada; KR, Korea; US, USA; TW,
Taiwan; BR, Brazil, DE, Germany; GB, United
Kingdom; IN, India; SE, Sweden)
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Table 3. Main applicants and organizations of patent & paper
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Panasonic (JP) 30 Shanghai Jiao Tong University (CN) 29
NEC Corp .(JP) 17 Tsinghua University (CN) 17
Hitachi (JP) 6 China University of Mining and Technology (CN) 12
Dowa Mining (JP) 6 T AALA AT (KR) 10
Senju Metal (JP) 5 Beijing University of Aeronautics and Astronautics (CN) 8
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Fig. 3. The numbers of patent & paper for detailed tech-
nologies.
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Fig. 4. The patent & paper trends for pre-treatment

technologies.
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Fig. 5. The numbers of patent & paper for pre-treatment
technologies.
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Table 4. The number of applied patent/paper by nationalities of applicants & authors in each technology
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Fig. 8. The patent & paper trends for resin recovery
technologies.
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Fig. 9. The patent & paper trends for detoxification
technologies.
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