
ǫ ǳǧǰǩǳǬǵǶǫǯǬǧǭǫ ǩǭǳǧǬçǩǷǵǫ Ƕǫǵ 

ǲǬǭǲǰǲǯǬǭǫǵ ŪǩǺǮǲŪǬǧǵ ǵǶǫǰ ǩǮǮǧçǧǭǧǬ 

çǬǩūǰǺǵ: 

ǬǵǶǲǴǬǭǡ ǧǰǧçǴǲǯǫ, ǳǧǴǲǰ ǭǧǬ ǯǩǮǮǲǰ 

ǵűǾŲŭȋȍȏ ǭȀȉȇŭȏ

ǭŭȆȅȃȅűǿȏ ǲȇȈȍȋȍȊȇȈǿȏ ŪůȓȉȍȃȀŭȏ

EȆȋȇȈȖ Ȉŭȇ ǭŭɵȍŮȇŰűȎȇŭȈȖ ǳŭȋůɵȇŰűǿȊȇȍ ǧȆȅȋȘȋ  (ǩ.ǭ.ǳ.ǧ.)

      ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.) 

    ǫȊůȎȀŮŭ ǵ.ǩ.Ū. Ȉŭȇ ǩ.ǧ.Ū.ǯ.ǩ 

               Ƿ.ǳ.ǩǰ.  ǶǩǶǧǴǶǫ 22 ǰǲǩǯǨǴǬǲǷ 2023

ǵűǾŲŭȋȍȏ 

ǭȀȉȇŭȏ

ǩǭǳǧ



çȍȊǿ űȅȏ ȍȊȇȉȀŭȏ

1. ǵȐȊȂȍȉǿ űȅȏ ǲȇȈȍȋȍȊȇȈǿȏ ŪůȓȉȍȃȀŭȏ Űűȅȋ ŰȗȃȑȎȍȋȅ 

ȈȍȇȋȓȋȀŭ, Űűȍ ɵȉŭȀŰȇȍ űȍȐ ȈȎȀŰȇȊȍȐ ȎȖȉȍȐ űȓȋ 

ȈȍȇűŭŰȊǽűȓȋ ǲ.ǳ.Ƿ. 

 çůȋ ǿűŭȋ ɵȍűǾ ɵȇȍ ŰȅȊŭȋűȇȈǿ, ŮȇȖűȇ ŰǿȊůȎŭ, 

ȑȎȅŰȇȊȍɵȍȇȍȗȊů ȊůȃŭȉȗűůȎȅ ɵȍŰȖűȅűŭ Ȉŭȇ ɵȍȇȈȇȉȀŭ  

Ȋůűǽȉȉȓȋ ɵŭȎǽ ɵȍűǾ, Ȉŭȇ ȅ  ȈȍȇȋȓȋȀŭ Ȇŭ ŰȐȋůȑȀŰůȇ ȋŭ 

ŭɵŭȇűůȀ ɵůȎȇŰŰȖűůȎŭ ȊǾűŭȉȉŭ Űů ŰȑǾŰȅ  ȖŰŭ ȊɵȍȎȍȗȋ ȋŭ 

ŭɵȍŮȘŰȍȐȋ ȅ ŭȋŭȈȗȈȉȓŰȅ, Űů ŰȐȋŮȐŭŰȊȖ Ȋů  ɵȇȍ 

ŭɵȍűůȉůŰȊŭűȇȈǿ ɵŭȎŭȃȓȃǿ

 

2.  ǫ  ǳŭȋůɵȇŰűȅȊȇŭȈǿ ǩȈɵŭȀŮůȐŰȅ Űűȅȋ òǲȇȈȍȋȍȊȇȈǿ 

ŪůȓȉȍȃȀŭó, Űűȅȋ ǩȉȉǽŮŭ. 

 H ǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭ, ɵȎȍǽȃůűŭȇ Űŭȋ ȊůȀȄȓȋ 

ŰűȎŭűȅȃȇȈȖȏ ŰűȖȑȍȏ űȓȋ ǧȈŭŮȅȊŭȔȈȘȋ ǳȎȍȃȎŭȊȊǽűȓȋ 

űȓȋ ŪůȓůɵȇŰűȅȊȘȋ

4.   ǵȈǾȒůȇȏ Ȉŭȇ ǵȐŰűǽŰůȇȏ ȃȇŭ űȍȋ ŮȇůȐȎȐȊǾȋȍ ȎȖȉȍȐ űȅȏ  

ǲȇȈȍȋȍȊȇȈǿȏ ŪůȓȉȍȃȀŭȏ 

 

 

ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.)
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Ƕȍ ɵȉŭȀŰȇȍ ȉůȇűȍȐȎȃȀŭȏ Ȉŭȇ ȍ ȎȖȉȍȏ űȓȋ

 ŪůȓůɵȇŰűȅȊȘȋ (Earth Science)

Oȇ ŪůȓůɵȇŰűǿȊůȏǾȑȍȐȋ ȈůȋűȎȇȈȖ  ȎȖȉȍ Űűȅȋ ȈŭűŭȋȖȅŰȅ  űȅȏ 

ŭȉȉȅȉůɵȀŮȎŭŰȅȏ ȊůűŭȌȗ ǩȋǾȎȃůȇŭȏ, ǰůȎȍȗ Ȉŭȇ ǲȎȐȈűȘȋŰűȍȋ ɵȉŭȋǿűȅ 

Ȋŭȏ, ɵȍȐ űȎȍŲȍŮȍűůȀ Ȉŭȇ ȈȇȋůȀ űȍȋ ȈȗȈȉȍ ŭȉȉȅȉůɵȀŮȎŭŰȅȏ ǭȍȇȋȓȋȀŭñ

ǳůȎȇȂǽȉȉȍȋ/ǭȉȀȊŭ ñǲ.ǳ.Ƿ./ǧȋŭȈȗȈȉȓŰȅñ ǨȇȓŰȇȊȖűȅűŭñ 

ǩȈɵŭȀŮůȐŰȅ/ǠȎůȐȋŭ, Ȉŭȇ Ȋů ŭȐűȖȋ űȍȋ űȎȖɵȍ ȐɵȅȎůűȍȗȋ űȖŰȍ űȇȏ 

ŭȋǽȃȈůȏ űȅȏ ǧȋȆȎȓɵȖűȅűŭȏ, ȖŰȍ Ȉŭȇ űȅȋ ǳůȎȇȂŭȉȉȍȋűȇȈǿ Ȉŭȇ 

ǭȍȇȋȓȋȇȈǿ ǨȇȓŰȇȊȖűȅűŭ

https://eurogeologists.eu/thompson -resources-future-generations-understanding-earth-people/

ǥȌǼȐȂȄȈȀ

ǯȐȔȉȓǻ

ǢȈȘȒȈȋțȓȆȓȀ

ǪȎȈȌȘȌǾȀ

ǰȄȐȈȁǻȊȊȎȌ ǯȐȔȉȓǼȑ ǰȐȝȓȄȑ ǴȊȄȑ

ǥȉȏȀǾȃȄȔȒȆ-ǚȐȄȔȌȀ

ǣǥǸǥǰǩǲǳǧǬǥǲ

ǭȄȐț

ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.)
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ǫ ǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭ (òǭȍȇűŭŰȊŭűȍȉȍȃȀŭó) Űů 

ŰȗȃȑȎȍȋȍ ȈȎȀŰȇȊȍ ȎȖȉȍ 

ǫ òǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭó ȂȎȀŰȈůűŭȇ Űűȍȋ ɵȐȎǿȋŭ űȓȋ ŪůȓůɵȇŰűȅȊȘȋ 

Ȉŭȇ ůŰűȇǽȄůȇ Űűŭ ǭȍȇűǽŰȊŭűŭ ǲ.ǳ.Ƿ., ɵȍȐ ŰȐȃȈůȋűȎȘȋȍȋűŭȇ Űűȅȋ 

ůɵȇŲǽȋůȇŭ ǿ Űűȍȋ ȆŭȉǽŰŰȇȍ ɵȐȆȊǾȋŭ, űŭ ȍɵȍȀŭ ȂǽŰůȇ ȈŭűŭȃȎŭŲǿȏ 

ŭɵȍȆůȊǽűȓȋ ŰűȅȎȀȄȍȐȋ űȅȋ ȍȇȈȍȋȍȊȇȈǿ űȍȐȏ ůȈȊůűǽȉȉůȐŰȅ, ȈŭȆȘȏ 

Ȉŭȇ űȅȋ ȂȇȍȊȅȑŭȋȇȈǿ Ȉŭȇ űůȑȋȍȉȍȃȇȈǿ ŭȌȇȍɵȍȀȅŰǿ űȍȐȏ.

ǵűȍȋ ŰȗȃȑȎȍȋȍ ȈȖŰȊȍ, ȅ òǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭó ɵůȎȇȉŭȊȂǽȋůȇ Ȉŭȇ Ȋȇŭ 

ůȐȎůȀŭ ɵȍȇȈȇȉȀŭ ȆůȊǽűȓȋ Ȋů űŭ ȍɵȍȀŭ ŰȐȋŮǾůűŭȇ Ȋů  ǭǲǬǰǲ ǯǩǮǮǲǰ, 

Ȗɵȓȏ:

(A) ūǾȊŭűŭ űȅȏ ǩɵȇŰűǿȊȅȏ űȅȏ ǲȇȈȍȋȍȊȀŭȏ űȓȋ ǲȎȐȈűȘȋ 

(Mineral Economics) Ȉŭȇ űȍȐ ǳůȎȇȂǽȉȉȍȋűȍȏ

(Environmentalǩconomics), 

(B)ǩŲŭȎȊȍŰȊǾȋŭ ȆǾȊŭűŭ ǩɵȇŰűȅȊȘȋ űȍȐ ǯȅȑŭȋȇȈȍȗ 

(Engineering), ǯůűŭȉȉůȐűȇȈǿȏ ǨȇȍȊȅȑŭȋȀŭȏ, ǩȌȍȎȐȈűȇȈȍȗ 

ǭȉǽŮȍȐ

(Ū) ǭȍȇȋȓȋȇȈǽ ȆǾȊŭűŭ.

ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.)
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ǭȍȇűǽŰȊŭűŭ ǲ.ǳ.Ƿ. (MINERAL RESOURCES) 

ǧɵȍȆǾȊŭűŭ(ORE RESERVES) 

Oȇ ǲȎȇŰȊȍȀ ɵȍȐ ɵŭȀȄȍȐȋ ǲȐŰȇŭŰűȇȈȖ ǴȖȉȍ 

GOLD

PRECIOUS (PGE+Ag+Diamonds) 

BASE METAL (Cu+Ni+Zn+Pb) 

URANIUM

MINERAL SANDS

BULK (Bauxite+Coal+Iron Ore+P2O5+K2O)

OTHER

882 ȃȋȓŰűǽ ȈȍȇűǽŰȊŭűŭ, 

ŰȐȋ ~240 (ȊǾȑȎȇ űȘȎŭ Ȋȅ 

ŭȋŭŲůȎȊǾȋůȏ) 

ŭȋŭȈŭȉȗȒůȇȏ
N = 882

Ƕȍ ȊǾȃůȆȍȏ űȅȏ ŰŲŭȀȎŭȏ ŭȋŭŲǾȎůűŭȇŰů ǯůŰŭȀŭ/ ǯůȃǽȉŭ /  Ūȇȃǽȋűȇŭ ȈȍȇűǽŰȊŭűŭ

òǯůŰŭȀȍó: >100koz  Au , >10kt  Ni, >100Kt Cu, 250kt Zn+Pb, >5kt  U3O8, >20 Mt  Fe, >20 Mt  Thermal 

Coal 

òǯůȃǽȉȍó: >1Moz  Au , >100kt  Ni, >1Mt  Cu, 2.5Mt Zn+Pb, >25kt  U3O8 , >200 Mt  Fe, >200 Mt  Thermal 

Coal 

òŪȀȃŭȏó: >6Moz  Au, >1Mt  Ni, >5Mt  Cu, 12Mt Zn+Pb, >125kt  U3O8 , >1000 Mt  Fe, >1000 Mt  Thermal 

Coal

ǵǫǯǧǰǶǬǭǩǵ ǧǰǧǭǧǮǷǹǩǬǵ (2008-2017) ǨǧǵǩǬ ǳǩǴǬǩǭǶǬǭǲǶǫǶǧǵ (RESOURCES) : 

Ƕǧ ǯǠǶǧǮǮǧ ǳǲǷ ǳǩǴǬǠǸǲǰǶǧǬ ǵǶǧ ǭǲǬǶǟǵǯǧǶǧ çǩǰ ǠǸǲǷǰ ǧǱǬǲǮǲŪǫūǩǢ ǵǧǰ ǧǳǲūǩǯǧǶǧ 

(RESERVES)

ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.)
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ǭȍȇűǽŰȊŭűŭ ǲ.ǳ.Ƿ. (MINERAL RESOURCES) 

ǧɵȍȆǾȊŭűŭ (RESERVES) 

Oȇ ǲȎȇŰȊȍȀ ǳŭȀȄȍȐȋ ǲȐŰȇŭŰűȇȈȖ ǴȖȉȍ 

N = 882

ǭȍȇűǽŰȊŭűŭ òǩɵȇɵǾŮȍȐ1ó: ůȋůȎȃǽ ȊůűŭȉȉůȀŭ,   Ȋů ǯǧǭǴǧ ůȈűȇȊȘȊůȋȅ ŮȇǽȎȈůȇŭ 

Ȅȓǿȏ ȂǽŰůȇ űȅȏ ȈŭűŭȃȎŭŲǿȏ ŭɵȍȆůȊǽűȓȋ, ȑŭȊȅȉȖ ȈȖŰűȍȏ ȉůȇűȍȐȎȃȀŭȏ, Ȉŭȇ Ȋů 

ǭŭȆŭȎǿ ǳŭȎȍȗŰŭ ǧȌȀŭ (ǭǳǧ), Űűȍ ŰűǽŮȇȍ òǧɵȖŲŭŰȅȏ-ǮůȇűȍȐȎȃȀŭȏó, ȗȒȍȐȏ 

$1000,000,000 (2013)

ǭȍȇűǽŰȊŭűŭ òǩɵȇɵǾŮȍȐ2ó : òŰȅȊŭȋűȇȈǽó Ȉŭȇ ǾȑȍȐȋ ȍȎȇŰȊǾȋŭ ŭɵȖ űŭ 

ȑŭȎŭȈűȅȎȇŰűȇȈǽ ǩɵȇɵǾŮȍȐ1, ŭȉȉǽ ǾȑȍȐȋ  ǭǳǧ  ȊůűŭȌȗ $200,000,000to 

$1000,000,000. 

ǭȍȇűǽŰȊŭűŭ òǩɵȇɵǾŮȍȐ 3ó  ůȀȋŭȇ òȊǾűȎȇŭó ȅ òȍȎȇŭȈǽó , Ȋů ǭǳǧ ȊůűŭȌȗ $0 Ȉŭȇ 

$200,000,000

ǵǫǯǧǰǶǬǭǩǵ ǧǰǧǭǧǮǷǹǩǬǵ (2008-2017) ǨǧǵǩǬ ǭǧǶǧŪǴǧŬǫǵ ǧǳǲūǩǯǧǶǺǰ

398ǭȍȇűǽŰȊŭűŭ

ǩɵȇɵǾŮȍȐ -1,-2 Ȉŭȇ -3 ǾȑȍȐȋ 

ůȋűȍɵȇŰűůȀ űȅȋ űůȉůȐűŭȀŭ 

ŮůȈŭůűȀŭ 

ǩɵȀɵůŮȍ 1 = 15 

ǩɵȀɵůŮȍ 2= 69 

ǩɵȀɵůŮȍ 3 = 314

Ƕȍ ȊǾȃůȆȍȏ űȅȏ ŰŲŭȀȎŭȏ ŭȋŭŲǾȎůűŭȇ Űů ǩɵȀɵůŮȍ 1/ ǩɵȀɵůŮȍ 2 / ǩɵȀɵůŮȍ 3 

ǵűȎŭűȅȃȇȈǿ ǧȋǽɵűȐȌȅȏ Ȉŭȇ ǧȌȇȍɵȍȀȅŰȅȏ űȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ ǷȉȘȋ (ǲ.ǳ.Ƿ.)
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ǧǳǲūǩǯǧǶǧ  (Ore Reserves), ǭǲǬǶǧǵǯǧǶǧ (Mineral Resources), Ȉŭȇ ǩǭǶǧǵǫ ǯǩǶǧǮǮǲŬǲǴǬǧǵ 

(Mineralization), Űů Ǿȋŭ ǯůűŭȉȉȍŲȖȎȍ ǵȗŰűȅȊŭ. 

ǳȇȍ ŰȈȍȗȎŭ ȑȎȘȊŭűŭ: ŭȐȌȅȊǾȋȅ ɵůɵȍȀȆȅŰȅ Ȉŭȇ ɵȇȆŭȋȖűȅűŭ ȍȇȈȍȋȍȊȇȈǿȏ ůȌȖȎȐȌȅȏ. 

ǭȗȈȉȍȇ:  ȃůȓűȎǿŰůȇȏ . ǳȎȍŰȍȑǿ: Resources and ReservesȊȇȈȎȖ űȊǿȊŭ űȍȐ Mineralization. 

ǲ ȎȖȉȍȏ űȍȐ ǲȇȈȍȋȍȊȇȈȍȗ ŪůȓȉȖȃȍȐ 

ǩȈȊůűǽȉȉůȐŰȅ (ǯůűŭȉȉůȀȍ) űȓȋ ȊůűȎȅȊǾȋȓȋ  Reserves, ŭȈȍȉȍȐȆůȀűŭȇ ŭɵȖ 

űȅȋ ȊůűŭűȎȍɵǿ Resources Űů Reserves , Ȉŭȇ  ŭɵȖ űȍȋ ɵȎȍŰŮȇȍȎȇŰȊȖ  ȋǾȓȋ 

Resources ŭɵȖ űȅȋ ǳȎŭȃȊŭűȇȈǿ ǾȈűŭŰȅ űȅȏ ȊůűŭȉȉȍŲȍȎȀŭȏ

(MINERALIZATION). ôǠűŰȇ Resources/Reserves ŰűŭȆůȎǿ, ǿ ůȋ ŮȐȋǽȊůȇ 

ȊůȃŭȉȘȋůȇ ȊŭȄȀ Ȋů űȅȋ ɵŭȎŭȃȓȃǿ, Ȉŭȇ ǾűŰȇ ůɵůȈűůȀȋůűŭȇ  ȅ ŭȎȑȇȈǿ  

ŮȅȉȓȆůȀŰŭ  ŮȇǽȎȈůȇŭ Ȅȓǿȏ űȍȐ ȊůűŭȉȉůȀȍȐ 

Jowitt et al. (2020) OMMUNICATIONS EARTH &  ENVIRONMEN | https://doi.org/10.1038/s43247 -020-0011-0

ǭȍȇűǽŰȊŭűŭ ǲ.ǳ.Ƿ. (MINERAL RESOURCES) 

ǧɵȍȆǾȊŭűŭ(ORE RESERVES) 

Oȇ ǲȎȇŰȊȍȀ ɵȍȐ ɵŭȀȄȍȐȋ ǲȐŰȇŭŰűȇȈȖ ǴȖȉȍ 

 ǭȍȀűŭŰȊŭ (RESOURCE)

ǧɵȍȆǾȊŭűŭ 

(RESERVES) 

ǳȎŭȃȊŭűȇȈǿ 

ǾȈűŭŰȅ űȅȏ 

ȊůűŭȉȉȍŲȍȎȀŭȏ

(MINERALIZATION

)
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1. ǲ ȎȖȉȍȏ űȓȋ ǭȍȇűŭŰȊǽűȓȋ ǲȎȐȈűȘȋ ǳȎȘűȓȋ 

ǷȉȘȋ Űűȅȋ ǭȍȇȋȓȋȀŭ Ůůȋ ǿűŭȋ ɵȍűǾ ɵȇȍ 

ŰȅȊŭȋűȇȈȖȏ.

ǫ ǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭ Űűȍ ɵȎȍŰȈǿȋȇȍ

ǵǿȊůȎŭ, 

ȑȎȅŰȇȊȍɵȍȇȍȗȊů 

ȊůȃŭȉȗűůȎȅ ɵȍŰȖűȅűŭ 

Ȉŭȇ ɵȍȇȈȇȉȀŭ Ȋůűǽȉȉȓȋ 

ɵŭȎǽ ɵȍűǾ

ǸȎȅŰȇȊȍɵȍȇȍȗȊů 

ȍȉȖȈȉȅȎȍ űȍȋ 

ǳůȎȇȍŮȇȈȖ ǳȀȋŭȈŭ űȓȋ 

ǸȅȊȇȈȘȋ ǵűȍȇȑůȀȓȋ

 

(Arribas, 2018, S E G N E W S L E T T E R, 113)
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ǲ  ǩȌȍȎȐȈűȇȈȖȏ ǶȍȊǾŭȏ, Ȉŭȇ ȉȖȃȓ ŰȐŰȑůűȇŰȊȍȗ ȅ 

ǲȇȈȍȋȍȊȇȈǿ ŪůȓȉȍȃȀŭ, ůȀȋŭȇ ȈȎȀŰȇȊȍȇ ɵŭȎǽȃȍȋűůȏ ȃȇŭ 

űȅȋ ůɵȀűůȐȌȅ űȓȋ ǵűȖȑȓȋ ǨȇȘŰȇȊȅȏ ǧȋǽɵűȐȌȅȏ űȍȐ 

ǲǫǩ 

(ǧ)

(Ǩ)

(Ū)

(ç)

(ǩ)

(ǵǶ)

ǳȎȖȃȎŭȊȊŭ ɵŭȃȈȖŰȊȇŭȏ ŭȋǽɵűȐȌȅȏ űȍȐ ǲǫǩ 

(ǧ) ůȌǽȉůȇȒȅ űȅȏ ŲűȘȑůȇŭȏ, (Ǩ) ȈŭȆŭȎȖ ȋůȎȖ Ȉŭȇ Ȑȃȇůȇȋǿ 

ŮȇŭȂȀȓŰȅ, (Ū)ȂȇȘŰȇȊȅ Ȉŭȇ ɵȎȍŰȇűǿ ůȋǾȎȃůȇŭ , (ç) ŭȌȇȍɵȎůɵǿȏ 

ůȎȃŭŰȀŭ Ȉŭȇ ȍȇȈȍȋȍȊȇȈǿ ŭȋǽɵűȐȌȅ, (ǩ) ȂȇȍȊȅȑŭȋȀŭ, 

ȈŭȇȋȍűȍȊȀŭ  Ȉŭȇ ȐɵȍŮȍȊǾȏ,  (ǵǶ) ůȇȎǿȋȅ Ȉŭȇ ŮȇȈŭȇȍŰȗȋȅ

(WWW: World Wide Web)    
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ǲ ȋǾȍȏ ȈȎȀŰȇȊȍȏ ȎȖȉȍȏ űȓȋ ǲ.ǳ.Ƿ.

ǯůȃǽȉȅ ŭȗȌȅŰȅ űȅȏ ȄǿűȅŰȅȏ ȃȇŭ ȈȎȀŰȇȊŭ ȍȎȐȈűǽ Ȉŭȇ 

ȊǾűŭȉȉŭ, ŭɵŭȎŭȀűȅűŭ Űűȇȏ ȋǾůȏ ǩȋůȎȃůȇŭȈǾȏ 

ǶůȑȋȍȉȍȃȀůȏ

Ȉŭȇ űȅȋ ȐȉȍɵȍȀȅŰȅ űȅȏ òǩȐȎȓɵŭȔȈǿȏ ǳȎǽŰȇȋȅȏ 

ǵȐȊŲȓȋȀŭȏó Ȉŭȇ  űȅȏ òǳȎǽȌȅȏ ȃȇŭ űȇȏ  ǭȎȀŰȇȊůȏ 

ǳȎȘűůȏ Ǥȉůȏó

Francisco Javier Gonz§lez-Geological Survey of Spain (IGME -CSIC)
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Ƕȍ 2040, 78.000 űȖȋȍȇ 

ǰǩǧǵ ȄǿűȅŰȅȏ Cu űȍȋ 

ǸǴǲǰǲ Ȇŭ ŭɵŭȇűȅȆȍȗȋ 

ȃȇŭ ȅȉůȈűȎȍȋȇȈǽ ŰűȍȇȑůȀŭ 
(electric car power 

electronics )  

űȓȋ ȅȉůȈűȎȇȈȘȋ 

ŭȐűȍȈȇȋǿűȓȋ 

ǲ ȋǾȍȏ ȈȎȀŰȇȊȍȏ ȎȖȉȍȏ űȓȋ ǲ.ǳ.Ƿ.

ǸŭȉȈȖȏ (Cu): Ƕȍ ȊǾűŭȉȉȍ - ȈȉůȇŮȀ ȃȇŭ űȅȋ 

òǳȎǽŰȇȋȅ ǯůűǽȂŭŰȅó

International Copper Association 2021 Annual Report

Onboard Chargers 

(EV) 

DC-DC  Converters (EV)

kT

ǵȐŰŰȓȎůȐȊǾȋȅ ȄǿűȅŰȅ 

ȃȇŭ Cu, ȊůűŭȌȗ 2020 Ȉŭȇ 

2040,

ȃȇŭ ȅȉůȈűȎȍȋȇȈǽ ŰűȍȇȑůȀŭ 
(electric car power 

electronics )  

űȓȋ ȅȉůȈűȎȇȈȘȋ 

ŭȐűȍȈȇȋǿűȓȋ 

ȉǳ
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2. ǩɵǽȎȈůȇŭ ŭɵȍȆůȊǽűȓȋ ȈȍȇűŭŰȊǽűȓȋ ǲ.ǳ.Ƿ.?
ǫ ȈȍȇȋȓȋȀŭ Ȇŭ ŰȐȋůȑȀŰůȇ ȋŭ ŭɵŭȇűůȀ ɵůȎȇŰŰȖűůȎŭ ȊǾűŭȉȉŭ Űů 

ŰȑǾŰȅ Ȋů ȖŰŭ ȊɵȍȎȍȗȋ ȋŭ ɵŭȎŭŮȘŰȍȐȋ ŭȋŭȈȗȈȉȓŰȅ Ȉŭȇ 

ŰȐȋŮȐŭŰȊȖȏ ŭɵȍŮȍűȇȈǿȏ ɵŭȎŭȃȓȃǿȏ Ȉŭȇ ȈŭűŭȋǽȉȓŰȅȏ

Francisco Javier Gonz§lez-Geological Survey of Spain (IGME-CSIC)

ǲ ȓȈůǽȋȇȍȏ ɵȐȆȊǾȋŭ ɵůȎȇǾȑůȇ ɵȍȉȗ ȊůȃŭȉȗűůȎůȏ ɵȍŰȖűȅűůȏ  

ȈȎȀŰȇȊȓȋ Ȋůűǽȉȉȓȋ Ȉŭȇ ȍȎȐȈűȘȋ Űů ŰȑǾŰȅ Ȋů ůȈůȀȋůȏ ɵȍȐ 

ȂȎȀŰȈȍȋűŭȇ Űűŭ ɵŭȃȈȖŰȊȇŭ ȑůȎŰŭȀŭ ŭɵȍȆǾȊŭűŭ
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