Uvod do LG
N A HOE B B e

pro 1.rocnik

. disciplina o nerostnych surovinach
ale v podstaté stale o slozkach zemské kiiry: pevnych
latkach — horninach a mineralech a o kapalinach a
plynech



Surovina — pojem

obnovitelné: dievo, sojove boby, 3
aj....

neobnovitelné: kamen, uhli, ...
= ncrostné suroviny,

..., voda ?

Rozdil mezi kamenem = nerostnou surovinou
a ,,Sutrem‘??? Kamen jako kamen?




Surovina — vlastnosti (uzitne¢)!

m fyzikalni a chemicke vlastnosti
m vychazejici ze struktury mineralu a hornin

m pozadavky (prumysl) versus nabidka
vlastnosti (vyzkum)

CERMET

Bonded material containing ceramics and metal, widely used in jet engines and nuclear
reactors. Cermets behave much like metals but have the great heat resistance of ceramics.
Tungsten carbide, titanium, zirconium bromide, and aluminium oxide are among the ceramics
used; iron, cobalt, nickel, and chromium are among the metals.

A class of particle-strengthened composite materials consisting of two components, one of
which is an oxide, carbide, boride or similar inorganic compound and the other is a metallic
binder.




... a co takovy odpad???

Recyklace - priklad

metak that can be recovered

Recycled Steel : 74% energy saved
compared to primary production

Recycled Aluminium : 95% energy saved
compared to primary production

Recycled Copper : 85% energy saved
compared to primary production

Recycled Lead : 65% energy saved
compared to primary production

Recycled Paper : 64% energy saved
compared to primary production

Recycled Plastics : 80% energy saved
compared to primary production



Trochu historie

Po stovkach tisicii let vyvoje dovedli lidé technologii opracovani
kamene k dokonalosti. V zavére¢ném obdobi paleolitu (40 000 —
8 000 pt. n. 1.) se rozsiFila tzv. ¢epelova technika. Z
pripravenych kamennych jader lidé odbijeli dlouhé a tenké

¢epele. BéZné bylo zasazovani Cepelek do nasad, kde vytvorily
dlouhy bFit.

Cu

Bronz je tvoren slitinou médi a cinu. VétSina vyrobk se
odlévala v kamennych nebo keramickych formach. Neobyc¢ejna
naroc¢nost vSech ¢innosti spojenych s vyhledavanim

a dobyvanim vhodnych surovin, a piedevSim

s vlastnim zpracovanim kovu, vedla k tomu,

Ze vyroba bronzovych nastroji se stala samostatnym
specializovanym Femeslem.

Fe

Zelezna ruda byla znama ze spole¢nych vyskyti

s rudami médi. VSeobecna dostupnost a rozsifeni Zeleznych rud
a Zeleza i jeho vétsi kvalita byly pric¢inou, Ze zhruba od 7. stoleti
pred zménou letopoctu Zelezo postupné prevladlo nad bronzem.



http://www.archeologied47.cz/d47/meziobor/stipana.jpg

I Suroviny

Siroky pojem z hlediska podoby a puvodu

fluorit

keramika Al, cermet



Suroviny a ekonomicke strategie

Part of the Aurora Collection of 260 naturally colored
diamonds from worldwide sources representing the
variety of fancy colors in diamonds. The stones range
from 0.13 to 2.88 carats, and total 231.73 carats.
Loaned by Aurora Gems, Inc., New York.

Figure 19-7 Oil shale and the shale oil extracted from it. Big
U.S. oil shale projects have been canceled because of exces-
sive cost. (U.S. Department of Energy)




Strategicke suroviny
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Otazka dostupnosti surovin
- globalni: kovy, ropa, ...
- mistni: stav. kdmen, vapenec, ...

Inside L N ] = gl.'r
The cleaner, less costly options of gravity %
separation

PLUS...

Chilean Mining: A look at the world’s most
attractive destination for foreign mining
investment
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Figure 19-7 Oil shale and the shale oil extracted from it. Big
U.S. oil shale projects have been canceled because of exces-
sive cost. (U.S. Department of Energy)

The Hibernia oil
platform.
(Newfoundland)

Ropa

Drilling rigs, such as this one
. being constructed in the North
~ Sea, are used to extract crude
~— oil and gas from the oceans.
While the North Sea boasts
rich deposits of oil, its stormy
waters often make extracting
the valuable mineral a
hazardous and expensive job.



http://www.nationmaster.com/encyclopedia/Image:HIBERNIA2.jpg
http://www.nationmaster.com/encyclopedia/Newfoundland
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Production

A mine, use, throw away;
no new discoveries;
rising prices

recycle; increase reserves
by improved mining
technology, higher prices,
and new discoveries

recycle, reuse, reduce
consumption; increase
reserves by improved
mining technology,
higher prices, and
new discoveries

Kolik mame surovin?

Obecné scénare vyCerpani
neobnovitelnych zdroju

present

depletion depletion  depletion
time A time B time C

Time

Figure 12-13 Depletion curves for a nonrenewable resource
(such as aluminum or copper) using three sets of assumptions.

Vertical lines

represent times when 80% depletion occurs.




Zdroje a jak je najit

Mir, diamanty



Zdroje na oceanskem dnu

Dredging device befare deplayrment; it is
uszed for big scale sampling (200-1000 kg
of the total zample’s weight) aimead to
rmetallurgical studies,

About Us
What's New
International Activities
10M's Area
Exploration Photes

10M's Publications 1




Hydraty CH,

krystal ledu molekula

Layers of
gas hydrate
in a subsea
sediment
sample.




RozSireni hydratu metanu

INDIAN
OCEAN

(=1

Map showing location and inferred thickness (in meters) of hydrates within sediments in
the high concentration area off North Carolina and South Carolina.

Figure 1. Known and inferred natural gas hydrate occurrences in marine (red circles) and permafrost
{black diamands) environments. Madified from K. A. Kvenvolden, U.S. Geological Survey {written commun.,
1999). The USGS is studying hydrates at sites 1 (Mackenzie Delta, Canada) and 2 (Morth Slope, Alaska).




Védét o nich co nejvice!

Complete, Portable XRF Solutions

Jak najit suroviny?

o genetickych
aspektech vzniku, o
podminkach za
nichz vznikaji,

s pomoci
laboratornich a
terénnich pristroji



Cameca SX50 electron microprobe



Elektronova mikroanalyza

(old in arsenopyrite

Gold benefication from arsenopyrite

This X-ray map of gold was obtained from small
arsenopyrite grains in a polished mount, part of a
joint project between Dr. C. Stanley and scientists
from Russia. This map shows "invisible" gold which
was later determined by quantitative analysis to have
a concentration ranging from 200 ppm to 2000 ppm
across the yellow zone.

500 pm

Cerium in pyrochlore

Chemical variation in pyrochlore
This X-ray map shows zoning for Ce
in pyrochlore from a carbonatite in
Africa.



Field emission scanning electron
microscopy (SEM

Jeol 5900LV scanning electron microscope

Low vacuum scanning electron microscopy,
conventional scanning electron microscopy,
transmission electron microscopy



Electron Microscopy

Secondary Electron Images -
High Resolution Topographic
Imaging




Detailni studium

mikrotermometrické studium fluidnich inkluzi

- z jakych sloucenin (fluid) mineral vznika a za
jakych podminek (T-P)




Fluidni inkluze
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Fluidni systemy v inkluzich

nesou informaci o tlaku a
teploté



Mikrotermometrie - vyuziti
fluidnich inkluzi

m fluidni inkluze



Fluid inclusion - 3 phases

plyn, kap. faze: vodni roztok + uhlovodiky, pevna faze

lnormélni svétlo fluorescence



Znacne technicke a technologicke pokroky
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Dalkovy pruzkum

Simulared ARIES data from Oatman,
Arizona, showng abundances of alunire
(red), kaolinite (green) and muscouite
(blue) on a panchremaiic image base
‘conirtesy of CSTRO and ihe ARIES
Coonsartinn).



Budouci zdroje a technicke moznosti

vzorkovani asteroidu




l Extraterestricke zdroje

TES Geologic Map of Mars

TES Hematite Abundance

180 W

Ironmeteorite

Iron91%
Nickel 8.5%
Cobalt 0.6%

Source:
Encyclopaedia
Britannica

Stonymeteorite Earth'scrust

Oxygen36% Oxygen49%
Iron 26% Silicon 26%
Silicon 18% Aluminum 7.5%
Magnesium 14% Iron 4.7%
Aluminum 1.5% Calcium 3.4%
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Zdroje a obsah LG

Z. ¢eho vychazi?

LG zahrnuje:
¢ nauka o genezi loZisek ner. sur.

systematickd LG

regiondlni LG

principy a konkrétni metody vyhledavani a priizkumu lozZisek

prognodzy lozisek

*® & & oo o

vypocet zasob a dulni geologie

¢ ckonomika nerostnych surovin, ocefiovani lozisek, ...




Vyznam a cil LG

1) vymeéna informaci s reg.geologii, upfesnovani geologickych a
geotektonickych pochodil s pomoci metod loZiskové geologie
(izotopova geochemie, migrace fluid aj.). Na trovni minerotvornych
procest ma loZiskova geologie nezastupitelnou roli v dopliiovani
poznatkl o vyvoji regionalnich jednotek a historicko-geologickych
utvarti a tyto procesy jsou nedilnou soucasti jejich charakteristik

2) prakticke vyuziti hornin a mineralu (surovin) a zajistént zdasob
nerostnych surovin

3) hledani ,,novych* — netradi¢nich surovin s ur¢itymi vlastnostmi

4) zjistovani novych vlastnosti u tradi¢nich surovin




Zdroje informaci — tisk, e-mail

Industrial Minerals and Rocks
Minerals Yearbook

Mineral Facts and Problems
Minerals Commaodity Profiles
Industrial Minerals

Mining Journal

Mining Magazine

Engineering and Mining Journal
Mineral Pricewatch

Metals & Minerals Annual Review
Mining Annual Review

Hornicka roCenka

Surovinové zdroje Ceské republiky, Nerostné suroviny ( )



Zdroje informaci — internetove

http://minerals.usgs.gov/minerals/pubs/comm
odity/

www.ihned.cz

nttp://www.gov.bc.ca/em/
nttp://www.gfms.co.uk/
nttp://www.infomine.com/welcome.asp

nttp://www.minecost.com/links.htm




