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Energeticke zdroje v Case /'8

m  zména struktury zdroju

m v daném okamziku rozdily v
prostoroveé distribuci (v riznych
oblastech jiné) — vyvolava zmény
VvV surovinoveé politice

m historie a stav v CR
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- Figure 18-4 Shifts in the use of commercial energy resources

in the United States since 1850, with projected changes to

- 2100. Shifts from wood to coal and then from coal to oil and

. natural gas have each taken about 50 years. Affordable oil is

- funning out, and burning fossil fuels is the primary cause of air
. poliution and projected warming of the atmosphere. For these
' reasons, most analysts believe we must make a new shift in

| @nergy resources over the next 50 years. Some believe that
this shift should involve improved energy efficiency and greatly
| Inereased use of solar energy and hydrogen. (Data from U.S.

| Department of Energy)


http://upload.wikimedia.org/wikipedia/commons/3/3b/Deuterium-tritium_fusion.svg

Zakladni kategorie zdroju
nerostnych surovin ve svete

na Zemi: na povrchu, v litosfére, v hydrosfére
netradicni zdroje
extraterestrické

podle lokalizace — odlisSné ekonomicke, technické a pravni
faktory

Do které &asti grafu/skupiny patii: kiemenné pisky z prokazane
loziska Stiele¢, chromspinelidy z ultrabazickych
magmatitd v letovickém krystaliniku, tézké mineraly
(granaty, zirkony aj.) v odpadnich frakcich ze
Stérkopiskd, martanské hydrotermalni zily, ... uhlovodiky

pod Severnim ledovym ocednem, ...
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Pravni aspekty t€zby

m rozdilna uroven v jednotlivych zemich
m stfety zajmu
m environmentalni aspekty

EEZ — exklusive
economic zone




Resources In lithosphere

zatim zakladni zdroj, priklad

velké mnozstvi forem a -

genetickych typt zdroja N N iz )
surovin: A\ (autochthon)

mineraly, horniny, voda,
uhlovodiky

GRANITES, composition
Si02 — 72.04% (silica)
Al203 — 14.42% (alumina)
K20 — 4.12% : :
Na20 — 3.69% =

N 0, &
IC:::(())_ _%68820/{;) Post-Paleozoic cover E]Culm Group flysch D Oceanic Sedimentary Sequence
Fe203 — 1.22% Intrusive rocks (mafic & felsic) Volcano-sadimentary S Ophiolitic Sequence

Complex 25

MgO — 0.71%
TiO2 — 0.30% Sandstones, shales & limestones | PQ Group: phyliite, quartzite I >100 Mt
P205 — 0.12% (Upper Devonian) : ::: ',::
MnO — 0.05% —_——
Based on 2485 analyses

teoretické budouci zdroje z litosféry: rozklad hornin: podminkou je dostatek
energie na zpracovani (obsah prvkii v granitoidnich horninach - analyza)



Resources on a sea floor

kovonosné sedimenty
Fe-Mn konkrece
hydraty metanu
Klasticka loziska AT

P}o;lucﬁon Support
Vessel (PSV)

Riser and Lifting
System (RALS)

Subsea Slurry
Lift Pump (SSLP) !

- Seafloor
<.~ Mining Tool
e (SMT)

Figure 19-5: Seafloor Resource Production System
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Zdroje na oceanskem dnu

|d'ACE Wormmm ‘

Fe-Mn konkrece
a oblast jejich intenzivniho prizkumu
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DISPOSITION OF SECTORS OF REGISTERED PIONEER AREAS IN THE CLARION-CLIPPERTON

PIONEER AREAS OF THE REGISTERED PIONEER INVESTORS
1 JAPAN (DORD), 2. FRANCE (IFREMER/AFERNCD), 3. RUSSIA (YUZHMORGEOLOGIVA),
4. CHINA (COMRA), 3. KOREA (KORDI),

6. INTEROCEANMETAL JOINT OROANIZATION (1OM),
7 RESERVED FOR THE INTERNATIONAL SEA-BED AUTHORITY

AREAS CLAIMED BY CONSORTIA
8. OMA, O OMEL 10, OMKIL 11 LOCKHEED MARTIN SYSTEMS Co Inc,

inter

© Aigel AB 2003




Pruzkum a t€ézba dna oceanu
‘i’e‘ﬂ?‘; infer metal

back 1o the main map
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DISPOSITION OF SECTORS Il THE EASTERN PART OF THE CLARION-CLIPPERTON ORE FIELD

[l PIONEER INVESTORS

[l consoRmA

[LF] AREA OF REGIONAL IOMS INVESTIGATION (540 000 km )*
B NTERNATIONAL SEA-BED AUTHORITY

Dredging device before deployment; it is
used for big scale sampling (800-1000 kg
of the total sample’s weight) aimed to
rmetallurgical studies,




The United Nations Convention on the Law of the Sea (UNCLOS), also called the Law of the Sea Convention or the Law of
the Sea treaty

Umluva o morskem pravu

Zone, EEZ

Umluva Organizace spojenych ...l N
Vzdus$ny prostor

nérOdfl 0] mOfSkém prévu: nad statnim Gizemim
Ptiloha III - Zakladni podminky | conribecni
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Umluva OSN o moiském pravu, Easto ozna¢ovana za Gistavu pro oceany, je povazovana za jeden z nejucelenéjsich néstrojii mezinarodniho
prava. Jejich 320 ¢lanki a 9 doplitkt piedstavuje obecny pravni ramec pro veskera svétova mote a oceany. Stanovuje pravidla pro vSechny
aktivity v oceanech a pro vyuzivani jejich zdrojii véetné navigace a preletl, prizkumu a tézby nerosti, zachovani piirodniho bohatstvi,
znedistovani moiského prostiedi, rybolovu a lodni piepravy. Umluva zdtiraziiuje, Ze viechny problémy tykajici se oceant spolu uzce
souvisi, a je tedy nutné je fesit na globalni trovni. Kodifikaci utfid'uje a spojuje tradi¢ni pravidla pro vyuzivani oceanti do jediného
nastroje a podili se i na vyvoji novych pravidel pro feSeni vznikajicich problému.

Dnes je vSeobecné piijimanou skutecnosti, ze jakakoli ¢innost tykajici se mofi a oceanli musi byt v souladu s ustanovenimi umluvy. Jeji
Siroka legitimita je zaloZena na jejim takika vSeobecném uznani — pfistoupilo k ni vice nez 140 stati a mnoho dalSich prochazi procesem
ratifikace ¢i ptistupu a kromé nékolika vyjimek uznavaji a plni jeji ustanoveni. V roce 2002 oslavilo Valné shromazdéni dvoudennim
zasedanim dvacaté vyroci otevieni umluvy k podpisu.




T¢zba na pobrezi a Seltech

m plazova loziska — rozsypy (tezke mineraly)
m fosfority E——
= uhlovodiky =

= morska voda

...technology uses polyethylene fibers coated with amidoxime
to pull in and bind uranium dioxide from seawater:

!
3.3 ppb [UD,(CO4)1" E‘-‘hif
in seawater D {;
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’/H
Super IIII

Uranyl-binding
Protein

Uranium
recovery



http://sf.ites.utk.edu/utk/Play/f291f008e5414828b1a8ec16023ea0041d?catalog=eb238cab-f997-4587-9b7b-d0a0ab83420f

krystal ledu

Uhlovodiky mimo pevninu
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m hydraty metanu

molekula
metanu

Ocean 983
(includes dissolved
organics, and biota)

Land 2790
(includes soil,
biota, peat,
and detritus)

,— Atmosphere

Gas
hydrates
10,000

36

Distribution of organic carbon in Earth reservoirs (excluding dispersed carbon in rocks
and sediments, which equals nearly 1,000 times this total amount). Numbers in gigatons

(10" tons) of carbon.
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Figure 1. Known and inferred natural gas hydrate occurrences nmarne (red circles) and permafrost
(Hack diamonds) envircnments. Modified from K. A. Kvenvolden, LS. Geological Survey (written commun.,
1949). The USGS is stodying hydrates at sites 1 (Mackenzie Delta, Canada) and 2 (North Skope, Alaskal.



http://www.google.cz/url?sa=i&rct=j&q=methane+hydrates&source=images&cd=&cad=rja&docid=JoKmB0S_SaiMkM&tbnid=OsPLlsFxnC-tCM:&ved=0CAUQjRw&url=http%3A%2F%2Fworldoceanreview.com%2Fen%2Focean-chemistry%2Fclimate-change-and-methane-hydrates%2F&ei=1-IsUeKEKYmyhAeS_oC4Bw&bvm=bv.42965579,d.bGE&psig=AFQjCNHs1Ro4GCsx4B7DYJEiCPeJmygljw&ust=1361982497924650
http://www.google.cz/url?sa=i&rct=j&q=methane+hydrates&source=images&cd=&cad=rja&docid=ctk05qYN3IE9sM&tbnid=OAMeSxu5x8b7NM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.tundragas.com%2Fmethane.html&ei=wuMsUcaxM4ewhAeJ0oGIDQ&bvm=bv.42965579,d.bGE&psig=AFQjCNGnJaZJCsk96GeoDmJlYvfHKdSvmQ&ust=1361982594501622

l Extraterestricke zdroje

TES Geologic Map of Mars

TES Hematite Abundance
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Hydrothermal deposits on Mars (?)

This volcanic cone in the Nili Patera caldera on Mars has hydrothermal mineral deposits on the southern flanks and nearby terrains. Two of the largest
deposits are marked by arrows, and the entire field of light-toned material on the left of the cone is hydrothermal deposits. The cone is about 5 kilometers (3
miles) in diameter at the base.

The deposits are evidence for a past local environment that was warm and wet or steamy, possibly hospitable to microbial life, as reported in a November
2010 Nature Geoscience paper by J.R. Skok, of Brown University, Providence, R.I., and co-authors.

This image is in false color derived from observation in infrared wavebands with the Compact Reconnaissance Imaging Spectrometer for Mars (CRISM) on
NASA's Mars Reconnaissance Orbiter. The CRISM spectral data is overlaid on imagery from the Context Camera on that orbiter. A stereo pair of Context
Camera images provided topographic information for a digital terrain model produced with NASA Ames Stereo Pipeline software. The image uses no
vertical exaggeration.

T



Space mining

. Observing, Thinking and Mining the Universe: Proceedings of the
International Conference (Hardcover) : Sorrento, Italy, 22-27 September 2003
by Gennaro Miele (Editor), Giuseppe Longo (Editor)

World Scientific, 2004
ISBN 9812386882, 9789812386885
364 pages

Thinking, Dseringand Mining
The Universe

- No customer reviews yet. Be the first Price:£64.00 + £1.99 sourcing fee & this
item Delivered FREE in the UK with Super Saver Delivery.

. P

. x * ™ >
Gennaro Micle « Gluseppe Longo



http://www.amazon.co.uk/review/create-review/ref=dp_top_cm_cr_acr_wr_link?ie=UTF8&asin=9812386882
http://www.amazon.co.uk/gp/product/images/9812386882/sr=1-4/qid=1204013906/ref=dp_image_0?ie=UTF8&n=266239&s=books&qid=1204013906&sr=1-4

Extraterestricke zdroje 2

Asteroid mining will allow the
delivery of resources to the
point of need, be it a fuel depot
orbiting the Earth, or
elsewhere in the Solar System


http://www.permanent.com/space-industry.html
http://www.planetaryresources.com/

Budouci vyhledy dostupnosti

limity v souvislosti se zasobovanim
surovinami:

m potfeba novych informaci, napadul a pfistupd, vyvstava jako
dusledek mensi uspésnosti ve vyhledavani velkych lozisek

m potreba delsi doby k uspesné prospekci, zahajeni tezby,
nahrady tézby jedné komodity jinou

m omezeni spotreby (ve smyslu snizovani spotfeby bude
zasadni!) v souvislosti s trvale udrzitelnym rozvojem




Uspé&snost ve vyhledavani velkych
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Limitovane zdroje

Mineral resources and the limits to growth by Ugo Bardi, originally
published by Cassandra's legacy, Sep 27, 2013

DONELLA H. MEADOWS/DENNIS L. MEADOWS
JORGEN RA S/WILLIAM W, BEHRENS Il
ra

uvahy nad Zivotnosti zdroju UGO BARDI

Die Zukunft des Menschen
im Zeitalter

schwindender Ressourcen

T T 1
1900 1950 2000 2050 2100
year

I . B Baricht an den Club of Rame _
‘%%i_o‘;‘ég }f:,m;":':"w{:"mn ’ll\l oekom
Rimsky klub je globalni think tank, ktery byl zalozen v dubnu 1968 a celosvétovou pozornost ziskal v roce 1972 svou zpravou
Meze rtstu (Limits to Growth). Zprava upozoriiovala, Ze je tfeba zastavit hospodaisky rist a Ze svét stoji pied vyCerpanim
ptirodnich zdroja, ptfedevsim ropy do roku 1992. Mezi témata Rimského klubu patii, naptiklad, diskuze o redukci populace.



Budouci trendy poticby

m Skala komodit zastane pfiblizné stejna

m rozvoj a nahrada napfr. za kovy: keramika, skla, polymery, komposity,
laminaty

m tyto ,nekovové® materialy ale vyZaduji fadu rdznych mineralnich
komodit:
v popfedi zajmu budou:
- lehké pevné materialy: Mg, Ti, materialy na bazi uhliku
- REE, Zr, Ta - tantal, Si — Cisty kfiemik — polovodiCove aplikace
- platinové kovy PGE — katalytické aplikace




Budouci sméry v t€zb¢ zdroju

1. tlak na t€Zbu v ocednech, coz bude tfeba zvazit vzhledem k dalSim
rizikiim citlivého prostredi 1 specifického charakteru komodit:

2. komodity, oblasti: ropa, plyn, diamanty, vzacné kovy, Sn, Fe-Mn
konkrece, kovonosné sedimenty (napt. Manus basin — Papua New
Guinea, centralni rift Rudého mote), Severni ledovy ocean (dno), ...?

3. hydraty metanu: obrovsky potencial, ale velké nejistoty —
nestabilita hydrath, environmentalni rizika, metody tézby(?) —
technické problémy(?)

4. dalsi primyslové mineraly




cviceni
Zastoupeni druhu surovin ve
svetove ekonomice

m podle objemu - velikosti tézby
= podle hodnoty surovin di o 8
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Obr. 1. Surovinovy had 1: pofadi 30 nejdaleZitéjSich druhd nerostnfch surovin
podle objemu svétové tézby v roce 1977, a -encrgetické suroviny; b - rudni suroviny:

boraty *~ Jbentonity
mangan
c-nerudni suroviny

Obr. 2. Surovinovy had 2: pofadi 30 nejdileZitéjSich druhd nerostngch surovin
podle hodnoty svitové Wby v r. 1977, a-encrgetické suroviny; b - rudni suroviny:

c-nerudni suroviny




cviceni

T¢zba nerostnych surovin CR

Surovina Mérne TéZba Geol. zas. Zivotnost geol.zasob Pramysl.zasoby Zivotnost prdm.zasob
Jedn. 1998 celkem var. A var. B volné var. A var. B
Uran t 611 139528 228 235 21219 35 36
Ropa kt 172 37846 220 247 11403 66 74
Zemni plyn mil.m3 137 20889 152 145 1706 12 12
Uhli ¢erné kt 19521 12941612 714 667 1697827 87 81
Uhli hnédé v¢.lignitu |kt 51935 10767656 207 172 2144709 41 34
Grafit kt 28 14337 498 543 17922 64 68
Kaolin kt 3049 1148848 376 401 241479 79 84
Jily kt 1030 1035854 1006 1337 209143 203 270]
Bentonit kt 125 253700 2030 3056 47174 377 176
Zivce kt 266 81913 308 382 35668 134 166
Pisky skl. a slév. kt 1642 708809 432 371 235174 143 123
Vapence kt 11880 6160101 519 573 2157842 182 201
Dekor.kamen tis.m3 305 231740 760 975 89735 294 378
Staveb.kdmen tis.m3 9528 2376271 249 250 1136409 119 119
Stérkopisky tis.m3 9279 2349188 253 215 1050366 113 96
Cihlar.suroviny tis.m3 2124 686012 323 343 310113 146 155

Pramen: Geofond CR
Poznamka:
Zivotnost je po¢itana jako podil geologickych a primyslovych zasob, jmenovatelem je:
var. A - ubytek zasob téZzbou v r. 1998
var. B - primérny Ubytek zasob t&Zbou v letech 1994-1998.
Ubytky zasob téZbou nezahrnuiji ztraty pfi dobyvani a odpisy zasob.
Tyto faktory maji vyznam zejména pro zivotnost zasob ¢erného uhli,
ktera je proto o néco nizSi, nez uvadi tabulka.

V pfipadé prepoétu dekoragniho a stavebniho kamene se pouziva koeficient 2,7 t/m>;
u Stérkopisku a cihlaFskych surovin se pouziva koeficientu 1,8 t/m® u zemniho plynu 1/1000m?.




cviceni

Struktura t&zby v CR

2010 | 2011 | 2012 | 2013 | 2014
Energetické suroviny

Uran tu 259 252 222 232 165
Produkce koncentratu, t U () 237 216 218 208 146

Cemné uhli kt 11193 | 10967 | 10796 8610 8341
Hnédé uhli kt 12 43931 | 46848 | 43710 | 40585 | 38348
Lignit kt 0 0 0 0 0
Ropa kt 173 163 150 152 147
Zemni plyn mil. m? 201 187 204 207 198




cviceni

Nerudni suroviny

Grafit Kt 0 0 0 0 0
Pyroponosnd hornina kt 23 17 12 16 18

Uiavinonoend o tis. m@ 57 65 41 41 45

tavinonosna hornina K(im =181 103 17 74 74 81

| Surowy, kt @ 3493 | 3606 | 3318 | 3108 | 3281

Kaclin Plaveny, kt 636 660 624 609 617

Jity Kt 429 499 485 465 548

Bentonit Kt 183 160 221 206 301

Diatomit Kt 20 46 43 49 34

Zivec Kt 388 407 445 #1 422

Nahrady Zivca Kt T 22 15 15 17

Kfemenné suroviny kt 14 24 17 15 16

Pisky sklarske Kt 888 076 849 862 734

Pisky slévérenské Kt 473 395 491 H2 603

g::::i?:: A cementarsks Kt 9828 | 11244 | 9858 | 9605 | 10342

- Dolomit Kt 385 369 440 392 449
Sadrovec Kt 5 11 14 T T




Stavebni suroviny

cviceni

Tézba vyhrad. loz., tis. m? (%) 262 192 138 140 145

Dekoraéni kimen Tézba vyhrad. loZ., kt (1m# =27 1) & 707 518 ard 378 392

Tézba nevyhradnich loZ., tis. m? & 43 46 44 3 58

Tézba nevyhradnich loz., kt (im3=271) 116 130 130 84 157

Tézba vyjhrad. loz., tis. m*® 12 350 12 299 10950 11 420 12 341

. Tézba vyhrad. loz., kt (1m*=2,7 1) & 33 350 33 207 29 heh a0 384 33 321
Stavebni kamen . - p —

Tezba nevyhradnich loZ., tis. m3 & 1 450 1300 1100 a70 92

Tézba nevyhradnich loZ., kt (1m*=271) ®& 3820 3510 28970 2620 2651

Tézba vyhrad. loz., tis. m? 6187 B 902 6136 5346 5753

. . Tézba vyhrad. loZ., kt (1 m3=1,81)® 11 140 12 424 11045 9g23 10 355
Stérkopisky . - PR

Tézba nevyhradnich loZ., tis.m? & 4500 5000 4300 4300 4063

Tézba nevyhradnich loZ., ki(1m3=181)® 8100 9000 7740 7740 7313

Tezba vyhrad. loZ., tis. m3 (5 B3g 832 852 743 677

o ) Tézba vyhrad. loz., kt (1 m#=181)©® 1 508 1678 1534 1337 1218

Cihlafske suroviny Teiba nevjhradnich loz., tis. m? © 182 147 176 140 161

Tézba nevyhradnich loZz., kt (1 m*=1,81) 8 328 265 T 252 280

Rudy (netézi se)




