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Amount of stock

_ AR ( — BEE)
Durable period (ton) Amount of reserve
AREH-THAEH =
(year) Resource consumption
ﬁ;ﬁ/ﬁﬁﬁf# rate
(ton/year)
19624 | 19714 2000 |20154%F

FAU 20 11 18 18
gfCu 54 36 26 37
£rPb 60 26 20 18
#%Fe 464 240 121 60
FJLZAI 397 100 185 107
£ xcoal 1755 2300 227 114
A Hpetro. 41 31 40 50
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Figure 2.13. Ore grades of gold mines, 1830-2010
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These 15 years was turbulent fifteen years for strategic metals

Co and Tl has grown to 3 times.

Li, Mn, Si, Mo, Mg,Nb, Fe
nearly 2 times or more

It had taken 36
years for Fe to be

produces double
intil 2000

Only Sr and Ta has decreased
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Prices have changed more drastically
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Historical resource price from 1900
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Change of annual consumption of metals
1999 to 2009
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Fe consumption / capita v.s. GDP/ capita from 1994 to 2014
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Rough forecast gets to be simpler,
(population) x (developed consumption level)
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Estimated demand up to 2100 v.s.
current reserve amount
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https://www.hrw.org/ja/news/2015/09/30/281785
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Resource(-end)-view weight

Consumer end Resource end

/ extraction

Kgmetal - 6kgconcentrates- 300kq ore
-

Metals

TMR: Total Materials Requirements, or Ecological rucksacks %
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Mined material
(resource end)

Extracted metal
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Top of mount Fuji
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Ecological Rucksack

3g platinum ring

More than 1.5ton ecological rucksack
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Platinum mining




One gram of Pt
Involves
1.2 tons of
Materials.

e, %

Platinumring : 3 g ,
Equivalent to 0.7 ton of steel
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| Diagm of -situ lching f’

Weathered Zone

Impermeable layer



[ Extraction solvent: directory to the ground

Possibly ammonium sulphate solution



N

il Small dam for residual extraction solvent

Residual extraction solvent dam adjacent to rice terraces.
No impermeable liner.
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1kg R.E.E. Is nearly equivalent to 1 ton Fe by environmental view
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Na |“Mg B - BE AR - RIEEIE Al |oSi P S Cl | Ar
%?89 =5 © RitHEEH &%‘é 0.03 124
56 | 82 31CN | 65 35
100 | 215 163 | 169 | 114 | 126 | 130
K | Ca| Sc |®Ti |°V |oCr [ Mn | Fe”[SCo®|gNi®|“Cu |®Zn |“Ga |“Ge [“As |“Se |“Br | Kr
2800 1300 208 60 40 92 122 41 31 22 59
0.09 2. 0.04 | 1.5 | 0.03 | 0.01 | 0008 | 061 | 0.26 | 0.36 | 0.04 | 7.3 32 | 003 | 045
26CA 23AU | 37 42ZA | 22 39 40CG | 19RU | 34CL | 28 71 47 50JP 38IL
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48ES 41AU | 92BR | 25Us 79zA | 79ZA | 41zA | 18PL | 23 50 37 91 44Jp | 59CL
133 | 371 | 151 | 335 | 155 119 85 156 | 134 | 94 | 250 | 153 | 136 88 159
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Estimated demand up to 2100 v.s.
current reserve amount
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The circulation society must
be promoted from right now.

Accumulated
consumption

4.49Gt 90Mt 224kt

Cu

Suppliable
with
natural

reserve 81%

98%

Should be 20Mt
supplied by

recycling 6Mit

2012 2100 2012 2100 2012 2100

Estimated accumulated consumptions till 2100
with simple assumption of linear growth
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Accumulated
consumption
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ERB I EEA T E{H(¥/kg)

metal  iscrap/HifE& LAY HEEE metal iscrap/ BifE & By
Li2CO3 437 | Zr 5278 iscrap 2,928
271,471 i Nb j Fe-Nb 2,195
26,557 | iB203 89 i Mo 4,608 iscrap 1,721 Fe-Mo 1,694
135 | i Rh 3,302,801 i
188 | iNaOH 54 | Pd 1,497,566 |
265 iscrap 157 iMg(OH)2 67 : Ag 55,222 |
174 iscrap 161 {AI(OH)3 21 | Cd 158 |
667 (E#ERSI 9,182 | \Fe-Si 127 {In 39,792
290 iP205 171 | Sn 1,702 iscrap 673
52 i i Sb 1,050 |
{KOH 63 | Te 26,557 i
497 iCaCO3 35 : I 5,238 |
1,075 iscrap 583 Ti02 248 | Ba :
2,631 : V205 901 Fe-V 1,357 |La
1,193 iscrap 622 | iFe—Cr 109 |Ce :
251 | iMNn02 176 iFe-Mn 100 |REE 6,667 |
41 iscrap 32 Ta 40,813 scrap 23,703
2,679 Escrap 1,032 iCﬁ{ﬂ%ﬂSq@ 2113 W 5,510 iscrap 2,283 Fe-W 3,207
1,445 iscrap 1,092 ; {Fe-Ni 344 |Os Ir 819,841 i
643 iscrap 577 | : Pt 3,896,264 :
163 iscrap 119 | g Au 3,930,097 |
116,228 : :Gef&1EH 91510 Heg 311,500 !
2,887 i a Tl 27,060 :
11,340 5 Pb 175 iscrap 221
1SrC03 69 : Bi 1,798 |
Y203 9,022 U 133,094 !
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