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Nerastna surovina

@ Neobnovitelna prirodna latka, ktoru je
mozneée ekonomicky vyuzivat, priamo alebo
po uprave pre potreby spolocnosti

“ Prvok, zlucenina, mineral, hornina
“ Pevna, kvapalna, plynna



Terminologia

@ Lozisko NS

prirodna akumulacia nerastnej suroviny, ktoru je technicky
mozné a ekonomicky vyhodné tazit (v sucasnosti, alebo v
buducnosti). Vynimka: staré haldy a odkaliska.

@ Loziskova geoldgia

sucCast geoldgie, ktora sa zaoberd najroznejSimi aspektami
lozisk nerastnych surovin. Predovsetkym ich vznikom a
geologickou stavbou, zlozenim, premenami, vyhladavanim,
vypoctom zasob a vyuzitim (produkujucim profit) a ich
zasobami v krajine a vo svete



Trvala zavislost na surovinach, minerdlnych zdrojoch
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Nerastné suroviny

@ Energetické suroviny (U + Fosilné paliva
(Kaustobiolity))

@ Nerudné nerastné suroviny

@ Rudné nerastné suroviny
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Med' (Cu)

@ chalkofilny prvok — naj€astejsie v sulfidoch, v prirode je aj rydza med

chalkopyrit
CuFeS,

chalkozin
CuS,

bornit
CucFeS,

~ — A \ - ' L =
(Cu,Fe,Ag,Zn)1,Sh,S;
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RUDY - Kovnatost

® Obsah kovov v rude, ktory rozhoduje o
ekonomickom vyzname loziska

@ Kovnatost mda zasadny vyznam ¢i sa zasoby na
lozisku zaradia do kategorie bilancénych, alebo
nebilancnych
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Nerudné suroviny — priemyselné
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Nerudné suroviny — priemyselné
horniny




Kondicie

@ Subor poziadaviek (fyzikalno-chemickych
vlastnosti) pre jednotlivé odvetvia, ktoré
upravuju a spracovavaju nerudy pre rozne
pouzitie.

@ Chemické zlozenie, zrnitost, belost, merna
hmotnost....

@ Su zavazné pri ich geologickom prieskume,
vypocte zasob, tazbe a Uprave.
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Zivotnost zasob

o tazba

12| Copper 2008:
- 14.4 Min. t
=

1960: 4.2 Mio. t z

" zasoby
]
E (=1 W
= /\4\,_\,\/-\_»

A 19897 39 years

200%: 36 years

I T T T T T T
1960 1965 1970 1975 1980 1985 1890 1935 2000

1
2005 2Md

GO0

400 Indium

T 007 AR3 t

30 1972 BhAt

1983 15 vears

2007 19 vears
I 1 I I I 1
13/ 1375 1300 13065 183430 15235 2000 2005 2mua

Zdroj: BGR a USGS

1950 0.34 Mio. t

zasoby

140 |
T 100 W
il {
:- 51 e e —

1307 63 years 200§ : 46 years

T T T T T T 1
1960 1985 1970 1975 1930 1985 1990 1995 2000 2005 2010

. Cobalt

JO008: BS.FBS t

10° 1oB0: 14,734 ¢

L 5o
2
100
1988 125 years 2008: 111yaars

1860 1'3E35 1E|'|’I] 1373 1830 18935 1930 13357 =000

EEII:IS ED1D




Spotreba energie

# Rozvoj l'udstva zavisi od vyuZivania
energie
& niekol'ko tisicrodi sa vyuzivali len obnovitelné
zdroje
& priemyselna revolicia zlom
& tepelna i pohybova energia
& pred 140 rokmi robotnici/zamestnanci 9/1
& DNES mensi ako 1/1



Rozdielne metddy prognézovania:

9 Pesimistické — zname zasoby
(inziniersky a geologicky)

“ Optimisticke — historicky vyvoj
(ekonomicky)



,Katastrofické scenare®

@ 1885: Geologicky prieskum USA: Sanca, Ze je v Kalifornii
ropa, je mala az nulova.

@ 1891: Geologicky prieskum USA: Kansasu a Texasu sa
prorokuje to isté, ¢o sa v r. 1885 tvrdilo o Kalifornii

@ 1914: Americky urad pre bansku tazbu: Celkova budtca
produkcia ma hranicu 5,7 mld. Barelov, o je zasoba asi na
10 r.

@ 1939: Ministerstvo vnutra: Rezervy postacuju len 13 r.
1951: Ministerstvo vnutra: Rezervy stacia len na 13 r.

@ 1968: Paul Ehrlich(ekoldg): Boj o nasytenie ludstva je u
konca. V 70-tych rokoch c¢akaju svet hladomory —
stamilionov ludi zomru hladom



Enegetické suroviny: obnovitelné a neobnovitelné
Celosvetové $tatistické Udaje : G—giga 10°), toe—tons of oil ekvivalent
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Cierne/tvrdé uhlie — bitumindzne uhlie, koksovatelné

Estimated
cum.
production
since 1950

“ Resources ';7’

L - Resources: 17,204 Gt

in Gt Reserves: 728.3 Gt

Reserves

Production 2010: 6.3 Gt




CRUDE OIL- ROPA + NekonvenéNE HC

Cum.

production Resources
‘. conventional

. Resources = = Resources: 298 Gt

Reserves unconventional Reserves: 217 Gt

in Gt Production 2010: 4 Gt




Zemny plyn —ekologicky prijatelné fosilne palivo

Cum. Resources
production ‘. conventional

“S_  Resources Resources: 531 tcm
Reserves unconventional Reserves: 192 tcm
in tcm Production 2010: 3.2 tcm

Tradiény — s loZiskami ropy - trilion cubic meter : miliardy metrov kubickych




Najvacsie zasoby Ropy aZP
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Oil Pricel
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Recovered walter is stored in open
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the fracturing process. chemicals into the weil.

Roughly 200 tanker A pumper truck injects a Natural gas flows cut of well,
trucks deliver water for mix of sand, water and { [ I Natural gas is piped

Hydraulic Fracturing
Hydraulic fracturing, of

Graphic by Al Granberg

Hydaulické rozlamanie : ( hydrauling fracturing, fracking" or "fracing") - voda, chemikalie a
piesok vhanany do vrtov aby sa otvorili pory v ktorych su HC zatvorené a ZP mohol
vytiect do vrtu




Prvky vzacnych zemin (REE)

Table 5: Classification of rare earth elements in EU Critical Raw Materials studies

2010 Report 2013 Report Rare Earth Elements

Rare Earth Elements

Scandium

Rare Earth Elements -Light
{LREE)

Rare Earth Elements -Heavy
(HREE)

Scandium
Lanthanum
Cerium
Praseodymium
Neodymium
Samarium
Europium
Gadolinium
Terbium
Dysprosium
Erbium

Yitrium

Others (holmium, erbium,
thulium, ytterbium, and
lutetium)



Mineraly REE

Mineral

Aeschynite-{Ce)
Allanite-{Ce)
Apatite
Bastnasite-{Ce)

Brannerite
Britholite-{Ce)

Eudialyte

Euxenite-{Y)
Fergusonite-{Ce)
Gadolinite-(Ce)
Kainosite{Y)
Loparite
Monazite{Ce)
Parisite-(Ce)
Xenotime
Yttrocerite
Huanghoite-(Ce)
Cebaite{Ce)

Formula

{Ce,Ca,Fe, Th)(Ti,Nb}{0,0H);.
{Ce,Ca,Y){Al,Fe*}4{Si010H.

Cag(PO,){F.CI,0H)
{Ce, La)(CO,)F

{U,Ca,Y,Ce)(Ti,Fe},05
(Ce,Cal{Si0,,PO,}{0H,F)

Na,(Ca,Ce},(Fe” Mn.Y)
ZrSig0,{0H,Cl)?).

(Y.Ca.Ce,U,Th)(Nb,Ta, Ti},0;
{Ce,La,Nd)NbO,
(Ce.La,Nd,Y),Fe**Be,Si,0,;.
Ca,Y,Ce},Si;0,,C0:.H,0.
{Ce,La,Na,Ca,SriTi,NbjO,
{Ce,La,Nd, Th)PO,
CalCe,La),{CO,)F,.

YPO,.
(Ca,Ce,Y,La)F;.nH,0.
BaCe{CO,),F.
Ba,Ce{CO,kF,.

Approximate
REO %
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32
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38
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53
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32

Figure 2  Allanite crystal associated with albite and
quartz in an open cavity, Arran, Scotland. Photograph:
Fergus MacTaggart, BGS © NERC.



Vyuzitie REE pre hybridné automobily

uv gur GLASS
= S GLASS AND MIRRORS
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- Lanthanum Yitri
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- Comum

COMPONENT SENSORS
- Yitrum
HYBRID NiMH
BATTERY
e e HYBRID ELECTRIC
MOTOR AND GENERATOR
- Neodymium
- Prasgodymium
CATALYTIC CONVERTER i
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- Lanthanum
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THROUGHOUT VEHICLE - Neodymium
- Nd Magnets

http://www.molycorp.com/products/rare-earths-many-uses/advanced-vehicles/



Veterné turbiny vyuzivaju
Nd-Fe-B magnety




Svetova tazba REO (oxidy prvkov
vzacnych zemin
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Produkcia REO v Cine (v tonach)

Cina
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NERUDY

Table 1: Top three producing mining regions for selected industrial minerals 2006).

First % |Second 0p | Third 09 | Cum %
Fuller’s earth |USA 72 |EU 12 | Senegal 4 S8
Graphite China 60 |India 16 |Brazil 10 86
Feldspar EU 60 |Turkey 10 | Thailand 7 77
Barite China 55 |India 12 |USA 7 7
Perlite [EU 54 |USA 19 |Japan 10 33
Boron Turkey 53 |USA 21 |Argentina 12 26
Fluorspar China 51 | Mexico 17 |EU 7 >
Zircon Australia 49 | South Africa 28 |USA 10 7
Phosphate Morocco 49 | China 18 |Israel 4 -
Bentonite USA 44 |EU 24 |Russia 6 7
Vermiculite | South Africa 43 |USA 22 | Ukramne 14 -
Talc China 37 |EU 16 |USA 11 64
Magnesite China 32 | Twrkey 22 |EU 21 -
Kaolin EU 31 |USA 28 |Brazil 19 7
Diamonds Russia 30 |Bofswana 24 | Canada 13
(gemstones) 67
Potash Canada 30 |EU 17 | Belorussia 16
Gypsum EU 23 |USA 18 |Iran 11
Salt EU 22 |USA 20 | China 18
Sulphur USA 19 |Canada 17 | China 16

Source: DG Enterprise and Industry calculations based on World Mining Data (2008).



Kovy (100 % je Cisty dovoz do EU)

Figure 1: Metal concentrates and ores — net imports as %o of apparent consumption (*).
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- source: DG Enterprise and Industry calculations based on data from Bntish Geological Survey (2008) and
Bureau de recherches géologiques et muméres (BRGM: 2008)




RUDY

Table 2: Top three producing mining regions for selected metallic minerals (2006).

Metal First D Second Ly Third % | Cum. %
Fare Earth

concenirates | China 05 [USA 2 |India 2 og
Niobmm-

Colimbiom | Brazil 20 [Canada 9 | Australia 1 100
Antimomny China 7 |Bolivia South Africa 3 o3
Tumgsten China 24 [Camada EU 4 oz
Gallium China 23 |Japan T1- 100
Germanmim | China 79 |USA 14 |Fussia 7 100
Ehodinm South Africa | 79 |Fussia 11 |USA [i] o4
Platmum South Africa | 77 |Fussia 11 |Canada 4 oz
Lithium Chile 60 [China 15 | Australia 10 83
Indmm* China 60 |Eorea 0 [Japan 9 78
Tantahum ** | Australia 60 |Brazil 1% |Mozambique | 3 83
Mercury China 37 |Kyrgyzstan 20 | Chile 4 80
Tellurivm Peru 32 |Japan 31 |Canada 17 100
Selenmm® | Japan 48 |Canada 20 |EU 19 87
Palladium Fussia 43 |South Africa | 39 |USA 7 a1
Vanadium South Africa | 45 |China 3% |Pussia 12 03
Titaninm Anstralia 42 |South Africa | 12 |Canada 12 [
Bhenmm** | Chile 42 |USA 7 |Kazakhstan 17 16
Chrominm | Sowth Africa | 41 |[Kazakhstan 27 |India 8 7
Bizmuth China 41 |Mexico 21 |Peru 18 B0
T China 40 | Indonesia 28 | Peru 14 a2
Cobalt Congo DE. | 36 |Australia 11 |Canada 11 58
Copper Chule 36 [USA 2 [Pem 7 51
Lead China 33 [Australia 19 |TTSA 13 67
Molybdemm | USA 34 [China 23 | Chile 22 79
Bauxite Anstralia 34 |Brazil 12 | China 11 37
Fing China 28 |Australia 13 |Peru 11 52
Iron ore Brazil 22 [Australia 21 | China 15 5B
C admnrm China 22 |Korea 16 | Japan 11 49
Manganese |China 21 |Gabon 20 | Australia 16 7
Nickel Fussia 19 [Canada 16 | Australia 13 48
Silver Peru 7 |Mexico 14 | China 13 44
Gold South Africa | 12 |China 11 | Australia 11 34

Data source: World Mining Data (2008). * = Warld refinery Production (USGS, 2008) ** = USGS (2008)




2014 Kriticke suroviny EU

Supply risk
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Russia
* PGM (27%)
China
* Antimony (87%)
* Coking Coal (51%)
. * Fluorspar (56%)
* Gallium (69%)

3 * Germanium (59%)
‘ * Indium (58%)
» * Magnesite (69%)
‘ F) * Magnesium (86%)
* Natural Graphite (69%)

* Phosphate Rock (38%)
* REE (Heavy) (99%)

USA
* Beryllium (90%)
* Borates (30%)

. Y * REE (Light) (87%)
L : : i‘ * Silicon Metal (56%)
. * Tungsten (85%)
il Kazakhstan \ ‘K

e

 Niobium (92%) * Chromium (20%)

4 DRC
* Cobalt(56%)
South Africa
* Chromium (43%)
* PGM (61%)

REPORT ON CRITICAL RAW MATERIALS FOR THE EU, 05/2014
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Svetova tazba magnezitu
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Geological scheme
of Slovak and Czech Republics (Moravia)
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Pedagogicke a vyskumné projekty




Kde a ako vznikaju loziska NS
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Metalometria — obsah Au v pdédach
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lata na lozisku Biely vrch
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Most, CR, rekultivacia pody
po tazbe hn. uhlia

Hutchinson, USA, solna bana

Post-Mining Alliance



Essen, D, uhol'na bana Zollverein

Dalarna, S, vapencovy lom

T

Post-Mining Alliance



Atkins —

Shimao Wonderland
Intercontinental, Songijang,
Cina
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