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Abstract

Recently, we have investigated the recovery of resources from the waste material of manufacturing printed circuit board. As
printed circuit board or chip has become light, small, high reliability, it is necessary to reuse and recover resources from them.
Especially, the printed circuit board that has been used for important mobile electronic parts are plated with min.0.03 um to
max.50 um. As increasing the cost of gold, raw material, chemicals, payments and waste material, it has been accelerated the
competition for reuse and recovery. But, it is insufficiency of technician and equipments for the recovery of effective resource.
In this paper, as analyzing the technical trend of gold recovery and waste back board from the manufacturing process of printed
circuit board, it may be effective of recycling, further more it may be contributed to develop the valuable resources.
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Fig. 1. The waste back board of drilling process.

Fig. 2. The waste back board for interior of container house.
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Fig. 3. Waste PCB of gold plating process.
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Fig. 5. CES(Corona Electrostatic Separation) apparatus for
waste printed circuit board.')
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Table 1. Key words for the patent analysis

=& AA2EY

LEANY] or A or A3 271 or 3|2 * or 713+ or ¢}
* or 713 or B2 * or M7 E or A71E or 4 or W) and
(*&% or #H* or H7]¥* or 3 5* or 3F) and (B EE or H|
WHE or H* or WHHRE or *HE)

2.(33A1] or IAH] or A3 271 or I Z or 71 or 914
or 713 or 3 &2* or NI E* or MF)E or A2 or MF) and (*
A or H* or H71F* or 35* or 3) and (A 7)* or A3l
* or Faf = A&-gA* or s H* or A7 E3* or A7 =F
* or FAFEF or FAH*) and F*

3] or HAH] or AHFZ7]1 or 3 E or 71 or UH
or 71% or 3 Z* or HF)E* or A7) E or A% or AF) and (*
374 or H* or H7]E* or 3]5* or ) and (A7]* or A3l
* or A& Y+ As|gA* or M) * or A7 L3N * or AV =F
* or FAS=E or FH&N*) and F*

1.(PCB or print* or circuit board or print* or *board or *circuit*)
and (drill* or *drilling or *process or wast* or wasted or
recover* or recovery) and (*back board or waste *board or
waste* or back up board or *board)

2.(PCB or print* circuit board or printed* or print* or *board or
*circuit*) and (*process or wast* or wasted or recover* or
recovery) and (electro* or electrol* or electroly* or electrolys* or
electrolys* or electrolysis or electroless) and *gold*

3.(PCB or printed circuit board or printed* or print* or *board
or *circuit*) and (*process or wast* or wasted or recover* or
recovery)) and (electro* or electrol* or electroly* or electrolys*
or electrolys* or electrolysis or electroless) and *gold*
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Fig. 7. The rate of gold recovery from the
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Fig. 6. Trend of gold recovery report in general vs. PCB plating.

circuit board.

B g 3g7led ¥

1996%”}/‘ = Zgo) #gk

d S7EAE

78 =g
=B
Bolthr} 199934

2
Z..”T“e
P

waste printed

HERARIT)
GEAFT} 1757108

75402 1007

A Aeg Yehtt ols IMF F8§31717F €919
02 AEHAUTE 2 o) 20008 EE =RUEAS
Wl Z7EAE BeldA gd Bol 30049 A2
2 JeRdth sk 19914 o] oldslzr)vlo mHE]
& 3k =REE Ade gditege] F s 2
FAS visle] < 10% ZEQ AeE ZAEY

AR I FHE 2 S-S Fig 7o Je
Ak FHE & FpHlgE EYAE PCB 30%, ¥
A& IC-Substrate 25%% =2 FIH|LL BYX, T
Z MLB 21%, ©%% PCB7} 5%= 71 we 34
H&-& Rk

A2 ST FAse FE98S Table 2
o LRSI A £ (Pb-Sn) AREH]E0] 20063537
E] AslEA] 3829 SEdol} FAET (P free,
Sn, Sn-Ag, Sn-Cu, Sn-Ag-Cu) #&o]| Z7lsl &
S 4

i

rir

Table 2. Rate of application for gold plating, Pb free, Pb-Sn(%)

g = Fa 2002 2004 2006 2008 2010 2012
EA] 27 31 40 55 55 55

0y 22 | Ddzp 3 22 25 18 18 18
Pb-Sn 35 17 5 0 0 0

252 50 50 67 70 70 70

AdE B2 | Dasr 10 25 25 30 30 30
Pb-Sn 40 25 8 0 0 0

253 90 &5 85 85 85 85

I8 9 | =adsy 0 5 10 10 10 10
Pb-Sn 5 5 0 0 0 0
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Table 3. The present state of PCB chemicals in Korea (unit : one hundred million/year)

7 3 2004 2005 2006 2007 2008

a5 1,400 1,500 1,600 1,400 1,700

TEF 900 1,000 1,100 1,200 1,350
= E ] 250 300 350 200 250
FHA 100 120 150 ’ 300 400

Table 4. Report of gold recovery from waste electronics in each nation

= 7} 2005 2006 2007 2008 2009
3 = 7 26 32 2 23
g4 B 32 54 56 69 45
z = 18 28 4 51 56
W 15 20 20 32 23
% 9 23 26 36 54 36
e 27 24 34 3 33

Adeo|Zy A 193 A 13, 2010
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Table 5. Technical report in each nation
3 7 5 3 e 2 a2 8324
& = 10,009 753 5 51
v =2 5,468 33,775 231 94
g B 1,678 251 82 151
= F 1,221 199 13 30
3 A 19,209 34,978 331 326
Table 6. Project expenses for PCB in Korea'®
T 2 2003'd 200441 2005 2006\ 20074 A )
=) 2) 7 A 5 5,021 7,796 16,951 8,072 19,081 56,921
Z47193% 1,086 1,271 3,501 2,182 1,610 9,650
3t A 6,107 9,067 20,452 10,254 20,691 66,571
Table 7. The number of project for PCB in Korea!®
7R 2003 2004 2005'd 2006 20079 FAE)
A2 7 A B 16 22 40 35 5 118
Z=2719% 19 12 28 31 23 113
g A 35 34 68 66 28 231
3.14. 7leAR Aggsted FA7E9] 4 R T BN o
S7hE QA ENR A2FH 5HEE ARE & & AEE 4o
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Atk
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Fhial Eof A" ZEalojn]=r)¥e] Rigid-Flexible
PCB, IVH & BVH, Build Up % #PCB*? 9| #
7R 358 98 S FA A ezt eid S8 A
o2 oiddn.

4.4 £

19914 =58 20099 HA7A Q8|27 A=F
Ao Z 2 HWBE 3EEdd Ut /&R gNs
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