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Abstract

To investigate the necessity and background of the metal recycling from urban mine resources, 4 bigger problems such as the
limitation of the underground resources, consumption of the metal resources, contamination of environment and metal recycling
business were reviewed. Waste management and recycling are the foremost issues facing Korea on its path to sustainable devel-
opment in the 21st century. Especially, metal recycling from urban mines is the most urgent fact for global environment and
resources conservation. In order to build a recycling-oriented society, it is necessary to develop the recycling technology, recy-
cling practices and a recycling-oriented economic system.
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Table 1. The limitation of the underground reserves made by D.H.Meadows etc.*)

3. B3 4 ARRABEREFY ) P16 BENFS =

1. A4 284 WdF@ | ARdE Weds & B, sk

AFEGYD) | 2 3 A | AREE) | WSS AFEE)()
G0 F(AD 1.17x10°% 100 7.7 6.4 5.1 31 55
AE(Cr) 7.75x10%E 420 33 2.6 2.0 95 154
g 5x1012E 2300 5.3 4.1 3.0 111 150
FHEE(Co) 4.8x10°7-¢= 110 2.0 L5 1.0 60 148
T2{Cu) 308x 100 36 5.8 46 3.4 21 48
F(Au) 353x10PE R 0] » £ 1t 4.8 4.1 34 9 29
#H(Fo) x10te 240 23 1.8 1.3 93 173
F(Pb) 91x10°= 26 2.4 2.0 1.7 21 64
B7HMn) gx10%E 97 3.5 29 24 46 94
F2(Hg) 3.34x1002 2 13 3.1 2.6 2.2 13 41
E2 25l (Mo) 10.8x10°5 2= 79 50 45 10 34 © 65
AA7k~ 1.14x10¢jat & 38 5.5 47 3.9 2 49
HANi) 147<10°9 ¢ = 150 4.0 34 28 53 9%
A% 455x10%0 g 31 49 3.9 2.9 20 50
HIEPE) | 429<100ES0] - &2 130 4.5 3.8 3.1 47 85
2(Ag) 5.5x10°%2-2 16 4.0 27 15 13 42
F4(Sn) 43x10%E 17 23 L1 0 15 61
BH2e(W) 29x10°%-$-= 40 2.9 2.5 2.1 28 72
o}d(Zn) 123x106% 23 33 29 2.5 18 50

(*) Aol A 7, 8, 9, 10& AP on, RS AN YFHL.
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Table 2. Life expectancies of identified reserves for eight metals
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Ayskey A A% e 2% S7He A% 247 et Z7HE 99

(1997-1999'3 FF)|(1975-19993 HF) w5 gld A 9 A juke] 42
a5 100THE/G &) 109& d 12E g
=)y 124 29 25 81 2,000,000 1,070
24 12 34 0.34 22 1,500 740
k| 560 0.5 74,000 65 1,400,000 890
s 3.1 0.5 0.064 17 290 610
A 1.1 1.6 0.046 30 201 530
kX 0.016 3.0 0.00028 15 18 730
e 0.21 05 0.008 28 40.8 760
o} 0.8 19 0.19 20 2,200 780
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Fig. 1. The declining quality of copper ore mined in the

United States.
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Fig. 2. Depletion of mineral ores greatly increases the

mining wastes generated in their production.
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Table 3. Production, reserves, durable years and prices of the 35 metals.
35 @) ALHP) HEFR) | HEEFRP) | 7HHUSS) M]3
HQIAAOlE 1,000t 202,000 27,000,000 134 0.031
oren] (Al 1,000t 38,000 - - 2.8 2a
QHE]Z U (Sb) 1t 170,000 2,100,000 12 5.7
H] 2x(As) 1t 55,900 - - 18 A%,0;
H & (Be) It 180 - - 317
B] 2T 2 (Bi) 1t 56,300 320,000 51 31
EA(B) 1,000t 3,850 170,000 44 0.65 A
FI=E(Cd) 1t 20,400 490,000 24 7.6
AE(Cr) 1,000t 21,500 - - 0.16 EEEE
HHE(Co) 1t 65,600 7,100,000 108 67
T3 (Cu) 1,000t 15,400 550,000 36 7.1
ZEK) 1t 230 1,000,000 4348 530
A 295 (Ge) It 95 - - 1240
=(Au) 1t 2,380 47,000 20 22500
Q1 E(In) 1t 563 - - 795 R
2 (Fe) 1,000t 2,000,000 150,000,000 75 0.06 AP NE
H(Fe) 1,000t 1,340,000 - - - 27} A
Z(Pb) 1,000t 3,770 79,000 21 2.6
25 (Li) 1t 25,300 4,100,000 159 -
27H(Mn) 1,000t 12,600 500,000 40 0.003
%2(Hg) 1t 1,170 46,000 39 -
£3589 (Mo) 1t 205,000 8,600,000 42 67
A (Ni) It 1,660,000 70,000,000 42 37
12 F(Nb) 1t 60,400 - - 22
LEES 1t 71,000 - -
)2 () 1 213,300 - - 42100
ZeHE(Pd) 1 219,000 - - 11500
IEF 1t 124,00 87,000,000 702 5.5 ALE}E A AL
#E(Re) 1 51,000 2,500,000 49 1620
A5 (Se) 1t 1,560 100,000 64 73
A2 E(SD) 1,000t 5,600 - - 249
2(Ag) 1t 20,800 270,000 13 430
ZEEF(Sr) 1t 511,000 6,800,000 13 0.067
©EHE (Ta) 1t 815 131,000 161 79
EE(Th) 1t - 1,200,000 - 4600 ThO,
4 (Sn) 1t 320,000 5,600,000 18 15
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Table 3. Continued
45 @9 A2k (P) WAFR) | HEIFRP) | 7HH(USS) vl
EJehE(Ti) 1,000t 6,290 730,000 116 0.11 Helg s - 234
B 2El(W) 1t 54,500 3,000,000 55 17 VAL W05
BRE(V) 1t 58,500 13,000,000 222 16 V5,05
o}(Zn) 1,000t 10,900 180,000 17 3.2
A2 2 (7r) 1,000t 1,430 51,000 36 0.76
B2 R (Hf 1,000t - 610 - 250 HfO,
LIRS 1,000toe 3,897,600 159,644,000 41 0.53 A - a2 2005
AA7Ix 1,000toe 3,034,886 151,253,143 50 028 A - Wi AERS 2005
e 1,000t 5,901,485 847,488,000 144 0.087 AR - e 20053
v ) 1t 41,699 3,296,700 79 195 AV . AR 20053

'%Xd : USGS,“Mineral Commodity Summaries”,WEC,“2007 Survey of Energy Resources”, BP,“Historical data”. AJ&Fe. vj7d3-
N Sehre] of AR - RFE 200539 AE2S)
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Fig. 3. The world model of the future predicted by D.H.
Meadows etc.
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Fig. 4. Trends of the metal production in the world.
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Fig. 5. Trends of the metal prices in the world.
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Table 4. The prices of rare metals in Japan(2007)

Ak Azhf o} EX) FH(ppm) 7¥A () &=
HELD 20 58040 (4}3F Li 1kg) Li AA ¥4
W-E-(Be) 3 450090/ kg (2006) pCuket-HE
F2(B) 10 s5urel/ kg 2ok, TR PFA
HEF - - -

BEHE(T) 4400 1300M A2 Ti 1 kg) g, ¢hg, FE)
BREE(V) 140 4300312 V 1kg) A%, 2ARA, F)
FE(Cr) 100 280/(F 2 Cr 1 kg) ZEINH L, FF
47HMn) 950 19004FE Mn 1 kg) A%, 3=, AA, A4A
FHWE(Co) 26 660090 kg ZAFT, 5573,
AN 76 32009 kg 2ER1EH &, Exf, A
ZHE(Ga) 10 14gtell/kg (2006) LED, w5 a2}
Al ZrHE(Ge) 1 8700041 /(21248 Ge 1kg) B, kALt S
A E(Se) 0.04 880040 /kg BAW g A, B A
S H]F(Rb) 93 2405kl kg S, S0
2EEE(SY) 370 7400 /(E4F Sr 1 kg BEhedge, A
) B FF(Zr) 167 909l /(Zr 3% 1kg) e, dAE9sd5S
Y 2 E(Nb) 20 8000N/(ZE=EGA 1 kg) HE, 2A%A, Wz
E-2 2 ¢l (Mo) 1.4 80872 /(Mo % 1 kg) 557, 38, &4
g (Pd) 0.01 1409l /kg Hl7}aEg, AAEE
S E(In) 0.1 7700090 /kg BA, FHAS
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Table 4. Continued
Ak A zhl e S Zppm) 7HA(el) T &=
QHE] 2. LY(Sh) 0.2 650 /kg &=, 557, 3aA
DZE(Te) 0.01 150009 /kg E 2717444, DVD/CD
H4(Cs) 3 5000 AL E=TA 1kg) o), BAH
v} (Ba) 429 200 /kg XAz9A, etk
S E(HD) 4 2609H/(IEER/A 1kg) [z A o, el
BEE(Ta) 2 1700051 /kg(2006} oA, 2AF
B 2 Bl(W) 1 189021/(3HF3F W 1kg) ZARZT, EFEE, &1
FE(Re) 0.01 1009 /kg FZHEEE, H43EAE
S(PY) 0.01 5507+l kg Wrtad) ARARE
2E(TD) 0.4 15T 1ke) #oF, AgARd
H) A2 2(Bi) 0.2 370090 /kg AA, AAEE, S
Table 8. Example of metal content in the small size IT equipments
ek Au Ag Cu Pd Pb Bi Se Te Zn Cd Hg As
@D | @ @] % | @ | ] G| % % B | B )
i‘g]%o?g) 100 | 230 | 1400 | 87 | 10 | 0003 | 001 |<0.001|<0.001) 0022 | 0002 <0.001
3.
;jiﬁ) 170 | 130 | 1210 | 55 6 | 0.180 | 0.002 | 0.001 |<0.001| 0.003 | 0.002 0.010
ZWE 140 40 850 | 82 6 | 0.140 | 0.004 | 0.004 | <0001 0.008 |>0.001 0.006
Zdolo)
el 360 | 170 | 500 | 56 4 | 0020 | 0.040 | <0.001 | <0.001 | 0.005 | 0.001 <0001
Fhol) e}
B
9AE o | 100 | 630 | 69 | 30 | 0090 | 0013 | 0001 |<0001 | 0011 | 0001 | TTF | 0014
Hr]e Az
& )]0 01
i:}:}; 50 500 | 2400 | 113 50 | 0400 | 0.003 | 0.001 |<0.001{ 0.011 | 0.002 0.023
Table 6. Economical value of the P.C.B.
figiass @7t 744
Au 30098 X 25009/g = 75N /E
Pd 100g/% X 1400<l/g = 149kl
Ag 2000g/E X 50%/g = 109Hl/E
Cu 150kg/® X 900%0/kg = 13.594/E
Pb 10kg/E X 1803 /kg = 027 /=

(DOWAAZAI2HF) o 23
2&7}2(Table 4)', 287477159 vjEdE4 S &
T B4 d(Table 5)'9, PC717e] AR 7X](Table

67 5 A et FEERY, FEUES P4 |
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