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INTRODUCTION

In the past, silver has played a big role for huityarrirstly it was used as a currency,
many important commodities were made from it, §ibzer trays, sculptures, silverware
and is now known in use of jewelery, industry, nmgf health and many other fields.
Silver, however, above all mankind as precious metaith whichare traded

on commodity exchanges in different countriesvitkie was sometimes higher than gold,
but for its wide use in various industries hasplaeeable importance. In the form of pure

metal occurs only very rarely, but other metalse ldompound is more usual.

In the contribution of this work to explain the fitioning of commodity exchanges
in which the silver traded in bulk, and also itsnmmum quantity to trade. Its physical
properties of the periodic table of chemical eleteesre chemical stability, durability,
divisibility and productive value. Its history, v | detailed described in section number
one dates back to the 4th millennium BC, when itswdiscovered in the tombs
of the Chaldean kings. Silver was processed mamjgwelry making for higher society

and also the production of coins leading processach as the Babylonians and Assyrians.

The history of silver is very rich in its produatiavorldwide. Among the most famous
mining Laurium mines were mine (Athens), furthenas in Asia Minor, Sardinia, Greece
and also in Asia. In later times, after the discgwaf America has the majority of silver
production focused in Mexico, Peru, Bolivia and @mgna, where are till now large
significant mining mines. Equally important placa® located in Europe, such as mines

in Germany, Hungary and Russia. Increased produéibarished also the United States.

Mining in Slovakia and the Czech Republic was Isggificant for the low incidence
of metal despite of its bearings with the occureermé minerals. In the first chapter,
| discussed the classification of silver metalldgein Slovakia and the Czech Republic
and the way the miners sought silver on the surfaeé inside the Earth. For high
incidence of silver abroad and especially in Anmgrit have analyzed the production
of silver in the world. The important point is toowk with silver trading on commodity

bourses, which will be further discussed in nexpthrs.
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In the second part of the thesis | will devote toduction centers around the world,
famous for its silver mining companies and the datgproduction of this commodity. The
main producing countries with the largest productivhich | have deeper analyzed
in my thesis are countries like Mexico, Peru, PdJdingland, Russia, America and China.
Several mining companies own the mines, which #@rerowned one hundred percent

or partially with other companies.

Business making is described in the third chapdswadays there is very popular
and traded with it 24 hours a day in various waréthters such as London, Zurich, New
York, Chicago and Hong Kong. Commercials use ihdustry, jewelry, coinage, dentistry
and many other sectors. In the past, silver has kmgnificant in China, where
the financial system was based only on the silt@ndard. Traders on the bourses have
to comply with rules established by the commodibuidse. Among the most important
commodity exchanges trading of COMEX silver ar&lew York and LBMA in London.

Chapter four and five is oriented in mining and cowmdity price in the world from
2001 to present. High consumption of silver is mwestment in silver and also already
in the industry, jewelery and other sectors. Thejomailver producing countries
in the USA and Canada are advised that in the @8titury there were main producers.
However, the ongoing lack of this commodity in twntry ahead of the mining of raw

materials. Supply and demand for silver are inéngasvery day.

Largest consumer of this commodity is describedchapter six. Silver is consumed
in almost every country. The biggest consumersttaeUnited States and China, whose
steel industry is constantly growing. In the lasiagter | will discuss the prognosis
of the development of mining and silver prices. Tpegnosis is very difficult

to determine. Each prognosis is affected by margtofa, that analyst must take

into the account in resolving the future statuproiduction and prices of this commaodity.



1 Theoretical basis

1.1 Silver history

The rich one is not the one who owns gold andrsitlug they one who is satisfied with a
little.
Mika Toimi Waltari

Any quantity of gold or silver is not worth moreththe virtue.

Marcus Tullius Cicero

Mature is worth for a silver, decision is worth faigold.

Hans Urs von Balthasar

Latin title: argentum

Index: Ag

Proton number: 47

Melting temperature: 961, 78 °C

Boiling temperature: 2161,85°C

State: compact

Consistence: 10,49 kg-dn

Group: transition element, metal

Contract size: 5 000 troy ounces / 1 000 trayoess = 31,1 kg of silver
Business hours: 14:25 - 19:25 CET, electronicllyl5 — 14:00 CET
Business beginning: 5.7.1933

Silver can be obtained "in the processing of Pbee as a by-product” [2, p. 305].
The gold-silver ores can get 10 to 15% silver watlsilver 200 to 1000 g¢'tand
10 to 20% of the world production we have benefitenn its own deposits of silver,

where the contents reached 900 to 2000 GT-1 anétsoes much more.



Silver can be defined as "shiny metal having tlghést electrical conductivity” [2, p. 305]
(see Annex. 1). It is located in a natural form,aasalloy of gold and ores containing
sulfur, arsenic, antimony or chlorine. It was priolyadiscovered along with copper, which

usually occurs in a nature with.

Oxygenation of silver sulfides, there is usuallgexondary mineral called as a sterling
silver. The form of silver is usually in the fornh e strips, wires, coatings and dendrites
that fill cracks. They are never in pure form.dntains elements of gold, copper, mercury
and antimony. The characteristic features are itgers hooked quarry, excellent
malleability and silver-white color on mine. Sinmitgt of silver can be attributed to mineral
Argent, which contains 87% of silver, whose projgsrare black-white color, malleability,
and does not split. In the past, silver was verpybar for the production of coins.

Two-thirds of silver can also be obtained from galeninerals and sphalerite.

Silver and its features are often used in the fowltlistry, for example in the coating
of jelly, or as decoration on cakes. The use ofesiin the food industry is approved
in the European Union but the United States andtrAlis is not allowed. Great

importance of using silver was in the past it ia Health sector, industry, jewelry, coinage
and the photographic industry.

Silver belongs among the intermediate element whiak d orbit of valence electrons.
More resources say "despite the fact that silvesnis of the precious metals, which are
characterized by a strong chemical stability, resisovery well with nitric acid" [49].

In the presence of dissolved oxygen and frestsatili unlimited, but only a small amount
of hydrogen sulfide and silver on the surface wélin to produce a thin layer of silver

sulphide, what results into silver blackening.

Silver is usually found in nature in compounds jjdgsas a pure metal. The concentration
of three micrograms per liter, we can mine fromvmsgtar and in the universe accounts for

one atom of silver, about one trillion atoms of frogen.

The periodic table of chemical elements we findvesilin the 11th group and in

the 5th period among the transition metals (seee&nR).
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Silver and its features are often used in the fowhistry, for example in the coating
of jelly, or as decoration on cakes. The use ofesiin the food industry is approved
in the European Union but the United States andrAlis do not. In the past, made use

of silver of great importance in the health segmmelery and photographic industry.

The utilisation of silver in the past was importasta trading currency. It is core values are
durability, divisibility, and has considerable ptiaal value. Silver is the second oldest
known gold precious metal. In nature it is foundoure form or as a chemical compound
in the ores. Pure silver is never quite pure, doimg admixtures of gold, copper, mercury,
antimony and other metals. With the softness eofsiare made the more resistant alloys
with other metals. As the mineral, crystallizesthie form of cube system or in the form
of irregular octahedron. Its characteristics arekieol quarry, silver-white color of mine
and excellent malleability. Silver is known by peo@mnd has great popularity for its
durability, beauty and versatility, which are peoplready using for more than 6000 years.

The history of silver extends up to 4 millennium B@here it was discovered in the tombs
of the kings of Chaldean. Processing was alreadgnirold Babylonia and Assyria. We
were used for jewelry making, then for making coifise first silver ore BC was attributed
to the Chaldeans in about 2500 BC, who gained rsift@m lead-silver ores. After

the destruction of the Minoan civilization in 16 and the decline of Mycenaean
culture around 1200 BC, the production of silves lthanged. The writings we know
the "center of silver production in about 1200 B@wed to Laurium (Greece) "[50].

According to historical writings generated by thenes for one year about 1 million troy
ounces of silver. Production is concentrated maimlsia Minor, Sardinia, in other Greek

areas and to a limited extent in Asia.

In the 8th century AD the Spanish mines becameally important sources of silver for
household needs of the Roman Empire, but alsch®rAisian spice trade for 1000 years.
Spanish production had to be for growth and fulféht by the terms and conditions
of Greece, Asia Minor and ltaly.

Between 750 and 1200 AD there were several sigmfidiscoveries of silver mines.
These mines were Schemnitz, Rammelsburg, Gosl8axony and in Germany. Deposits

have also been in Austria-Hungary and elsewheteastern Europe. The spread of silver
11



thus took place between 1000 and 1500 AD, wheneasgd number of mines
and processing of silver began to improve.

Improvements in technology area and the discovéthe "New World" in 1492 resulted
in the development the merger process with merd@mryduction from Bolivia in the years
100 - 1800 by Spanish writings showed about 1dmilliroy ounces of silver. In the same
period in Mexico was extracted 1.5 billion troy @es of silver. Peruvian mine Cerro
de Pasco was one of the main sources of silver @w,Pwhere in years
1600 - 1800 harvested an average of 3 million osinger year. "Between
1500 and 1800, accounted Bolivia, Peru and Mexioo rhore than 85% of world
production and trade[50].From 1500 to 1800 are Bolivia, Peru and Mexaccounted for
more than 85% of world production and trade. Theaiaing production made Germany,
Hungary and Russia. After 1850, is increased priboluc especially
in the United States.

"The period between 1876 and 1920 presents an sigploof technological innovation
anduse of new district around the worl@50]. Between 1876 and 1920 there was
an explosion of technological innovation. Productibas increased fourfold, which
consisted of a total of nearly 120 million ouncéssitver annually. New discoveries are
located in the United States, especially in Nevd@a@prado and Utah. Production was
expanded in Australia, Central America and Eurdp@duction of 190 million ounces
yearly at the end of 1920 was enabled by the dexgoin Canada, the United States,
Africa, Mexico, Chile and Japan. The breakthrouglame in improvements
in transportation, the drainage of mines, minind drilling. By improving the techniques

obtained a greater ability to process the ore hadjteater use of ore that contained silver.

Till the late 19th century worldwide high-qualityeowere exhausted. As a result, it had to
develop methods which allow extracting large amsurit base metal ores, containing
silver, improved techniques in the separation lves] lead, zinc, and copper concentrates.
During the World War 1l due to lack of copper ledithe replacement of silver in many
industries. Most of the silver that was used in ithdustry came from the United States

reserve of West Point.

12



1.2 Metallogenic silver classification

Silver can only belong to the hydrothermal reses/obnnected with the tertiary volcanic
activity. Czech Republic and Slovakia are amongpiblgcyclic metallogenic units, which

are typical for the occurrence of minerals. At tiree of Czechoslovakia metallogenic
units were represented in the Bohemian Massif, lwfiicmed a large part of the Czech
territory, and the Carpathian alpinid, which comspd the territory of Slovakia and eastern

Moravia.

J. Havelka classified metallogenic bearings:
»~endogenous - hydrothermal - subvolcanic,
+ transient endo-exogenous - submarine - volcanossextary,
« transient endo-exogenous — submarine — amagmaticothermal sedimentary”
[2, p. 81].

Rozloznik said: "Formation bearings of Sn-W-Bi-Age® so calledBolivian type are
associated with Tertiary volcanic centers, genegatione, stretching from Lake Titicaca,

Oruro and Potosi through to Argentina "[2, p. 141].

Formation of silver can be attributed to sulphideeralization at a later stage. Bearings
type silver-gold, often referred to as a young gmaring formations are in the inner zone
of the Carpathian arc. These bearings, which ha@dominance of silver at a ratio 10:1 or
even 100:1. It was the bearings Pachuca in Mex@mmstock Chakandza in the U.S.
and the USSR. But were the bearings, which shouédad in gold, like Kremnica.

Deposits of polymetallic ores, in which there hastblittle admixture of silver were stored
in volcano complexes. One example is the famousoCée Pasco or Banska Stiavnica

and Hodrusa.
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1.3 Search and bearing exploration

Search and bearing exploration is an importantviggtin the development of mining
operations. Bearings search was not preferred @uew consumption of raw materials.
They were able to cover deposits, which were basedhe surface and can be found

by simple methods.

The activities associated with prospecting and agplon falls under the Slovak
Geological Office in Bratislava and the Czech Ggadal Survey office in Prague.
The role of these authorities is difficult due taltiple load bearing. Therefore must seek
to discover new deposits covered, which appearedhén past. This growing focus

on the quantitative survey but also qualitatively.

Activities that are closely related to miningare theology and geophysics for mineral
deposits. They involve the mining stage of productiSearching and exploration can be
defined by several professional disciplines. They @dvise discipline geometrization

and geostatistics.

Searching and exploration can be divided into stagkich follow each other and each
successive starts after the previous assessmautsreshe table below brakes down
the various stages of a review of the search fas jiven the objective of the survey,

methods search and inventory.

Phase Goal Methods Reserves

Geological | Defines the forecast area IpyBasic geological mapping,Prognosis

research searching assumptions apdomprehensive research (D)

symptoms. stratigraphy, lithology
tectonics of the areq,
geophysical work
geochemical and othgr

methods, structural holes.
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Research | Verify prognostic| Detailed geological mapping.D, C,
exploration | perspectives of territory by Thematic maps of geophysical,
discovery methods. Thegeochemical,, hydro}
discovery of new deposits. | geological and othel.
Technical work (scratches,
avoid, search wells).
Preliminary | Verifying of the mining| Geological exploration workgC,, C;
exploration | bearings from the site arjddocumentation. Detailefl
the amount of stockg,geological map of th¢
options processing bearings. Drilling and mining
technology and rawworks in  the  network
materials, mining  andl corresponding to the categofy
geological conditions below.of stocks C1 and C4.
Technology research of
mineral resources.
Detailed Determine the detailefiDetailed documentation fqrC,, C;, B
exploration | geological mining| geological exploration workg.
conditions. Advanced knowledge of the
deposit. Mining works in
conjunction with wells, thg
density corresponding to the
category of  stock B
Experimental mining an
processing of minerjl
resources.
Mining Deepen understanding of théines usually work well fof C,, Ci, B,
research mining-geological the preparation and extractiorLA

conditions  for  mining

sections. Replace log
reserves exploration of ne

reserves.

The combination of ming
svorks with drilling. Detailed
\geological

mining works and felling

documentation qf

15




Tracking of inventories angl

productivity of pollution.

Table no. 1: Stages of research and exploration
Source: [2]

To simplify the search and exploration to developgples which apply in the art makes
it easy to find a better chance of success andagtaévement. These are the principles:
+ the principle of economic sensayhich is designed to provide sufficient resources
to meet current and future needs, but the natiecahomy also,
« search the principle types of industrial bearingswhich is mainly about finding
bearings, which have the largest share of the vgoglconomic importance,
+ the principle of comprehensiveness after which they identified with
the assembling of the data reveals what objectvesmportant for search,
« the principle of methodological complexity senseto which should be included

in all the methods and compositions suitable fdityimanagement.

=
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Pict.no. 1: Schematic principle of geological exptamn works stages

Source: [2]
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1.4 Deposits of silver in Slovakia

The most important silver mining locality in Slovakvas Banska Stiavnica, where silver
was discovered in the form of various shapes, alatig other minerals. Silver were found
in vein deposits siderite formatibmwith copper mineralization and mercury and other

metals in Ro#ava, Slovinky, Gelnica and Novoveska Huta.

Already at the time of the Celts in Banska Stiaanibere were mined silver and gold.
The Celts knew the technology of processing anatrtrent of silver and gold. Then one
minted coins and jewelry. Significant silver minirig Banska Stiavnica occurred
in the 10th century, when it was detected by higbels of metal in surface deposits
and the first written record, which confirms thetragtion of silver, dates from 1217.
A large expansion occurred in 1690 when it was pced in the mining area of
29,000 kg of silver Later in the period 1946-1993 will now benefit polgtallic ores
containing silver, lead, zinc, gold and copperti# end of production mines was the year
1994, when it acceded to the liquidation of the pany and resulted in the industry that

has ensured the city and development.

Mining in Roziava dates back to medieval times, when the most gotl silver was
mined. In addition to gold and silver during thethry of mining in Ro#ava mined copper
and iron ore. Mine Mary has a chance to reopenusecaf the discovery of silver, which
would get by for 18 years. The project is not osiiyl in preparation. It is estimated that

it could get 350 tons per a day. However, the agsioms are only illustrative.

Citizens of Slovinky were mostly miners and chatctarners who mined silver
and copper. Currently is mining in Slovinky in dael and remained just accessed mine

the public along with the last wagon, which isefdlwith outstretched last copper.

The oldest mining towns include Gelnica in whichswained a silver, gold, copper,

mercury, lead and iron ore. Mines in Gelnica carthaerichest in Slovakia. In 1327, they

The extraction of siderite and silver are minedrbgaNizna Slana, thus increasing the importance of
bearing siderite.
*The most of extracted silver during the life of b mines
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were forced Stiavnica mining law and in the 15thtagy, the Gelnica had its own mining

right.

Novoveska Huta is already known from prehistoriaimyg, where the presence of minerals
discovered and started mining copper ore. Moredwegan to exploit the iron ore, which
were obtained in addition to smaller amounts o¥esjl nickel and cobalt. However,

at present, no silver in the locality is mining arore.

1.5 Deposits of silver in the Czech Republic

In the Czech Republic, the silver mined since ttiecéntury, but the greatest expansion
was recorded in the late 13th century and early éntury, when there was found

in Kutna Hora the largest finding. It was situateete for many hydrothermal deposits
of polymetallic association (Ag-Pb-Zn). Kutna Havas then the largest supplier of silver
into the treasury. Later in the 16th century sileegan to capitalize on the Five-arm
Jachym Association (CO-Ag-Ni-Bi-U). At the time whelachymov prospered, Kutna
Hora has declined to its glory in silver mining. tire 13th century Kutna Hora became
a prosperous Jachymov a constant subject of mimnigpe Czech Republic. The total

amount of silver extracted was estimated at 7,@03.tSilver is also mined in Jihlava

and its surroundings, Pribram, Havlickuv Brod, GuidHills and Benes.

Silver occurred in the Moldanubian Zone in the CCantdistrict and the Central

Moldanubian Pluton and the eastern part of the Budwe-Moravian Highlands.

Silver streak in Jihlava is recorded since 1238 rwhkiéver ore was found. In 40th years
in 13th century silver crusade expansion occursk@mdmes the basis of economic power
of monarchs. It is known a coin reform that broughnting of silver coins. The largest
expansion campaign in silver came in 40th to 8@idwry in 13th century.

Silver mines were discovered in Pribram, where tdescovered the lead mines also.

A place where the 16th century silver mined, wernectB Mountains, but the turn
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of the 16th and 17th century, stopped working i fines. Renewal of mining happened
in 1708 and 1978 when mining in the mines has liiraen closed.

Havlickuv Brod was considered by King Premys| Otakiafor the Promised Land
campaign for silver ore. After the conquest of Hauwlv Brod came the end of mining

silver ore.

According to the information has Benesov a longingrtradition in quest of gold, silver,
copper and iron ore, but a mining activity was cteted in a 992. Rich mines for gold,
silver and ferrous metals were Gold Mountain, opegacampaign of silver, gold ferrous
metals and were completed in 1993.

1.6 Silver mining in the world

In the past the famous deposits of silver werehan Rachuca-Real del Monte in Mexico,
which had an unusually high silver content, whiciswneasured at kg.tThe big mining
area, whose main priority is mining silver, was Araerican Cordillera. Mexico is known
for its silver veins, which are components of hersdrtiary volcanic structures. The main
sources of silver are copper ore, nickel, lead¢ zallected in Peru (Antamina, Cerro
de Pasco and Colquijirea), Bolivia (San Cristobad &Malk Khota), Mexico (Fresnillo,
and Penasquito Jaunicipio), Canada (Hackett RivArgentina (Navidad), China,
Australia (Cannington), Chile (Pascua Lama), Pol@rd) and Serbia. Among the major
world producers of silver, we can advise Peru, \Baland Mexico since 1546. High-grade
silver minerals are found in nests of vein quartzhwcalcite, which can be found

in deposits of Guanajuato, Taxco, Zacatecas oern,mBolivia and Chile.

Australia

Cannington —located in the northwest of Queensland, neasthall town of McKinlay.

It was discovered in 1990. Mine is the world's &sigproducer of silver. The concentrate
contains 70% lead and more than 3,000 g / t sidr low levels of impurities. Long-term
contracts were negotiated with Zinifex in Australidetaleurop in France, Germany
and Berzelius in various companies in Japan aneédofrhe mine is open a total length
of 5250 m.
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Mexico

Proafo / Fresnillo —underground silver mine discovered in 1550. Locatedentral
Mexico and is one of the largest and most proféahbines in silver. The mine is located
near the town of Fresnillo, Zacatecas, from thelltest is also known as the Fresnillo
mine. Mine was certified 1ISO 14000 for environmente area was an "ecological park”,

which was founded in 2004, used for exercise alackadion.

Penasquito mine is located in Zacatecas, rich in gold, silNead and zinc, was reopened
after about four years. After reopening the mine wasumed that the mine will produce
approximately 28 million ounces of silver annudity a period of 22 years. According
to the records at the end of 2009, inventoriesilgéiswere round 1.0701 billion ounces

of silver.

Russia

Dukat —Russia's largest silver mine, located in Magad#n.was discovered
in the 1965th. In 1995 it was closed, but now rerma to foreign investment. Mine has
great potential to become one of the world's largdger mines with the lowest levels
of operating costs. Russia supplies the Dukat nsiteer for about 90% of whole

consumption.

Peru

Antamina — mine focusing on the production of silver, copémc, molybdenum and lead
located in the district of San Marcos. In 2008, approximate reserve of silver was
1107 g/ t.

Cerro de Pasco —d situated almost in the center of the city. In@0Be mine expanded
and new stocks were found containing gold, silved aopper. In addition has to these

supplies of lead and zinc.

Pallancata—located about 520 km from the capital city LimaeThine belongs to the top
10 primary silver producers known worldwide. In 80Qhe production was round
4.2 million ounces of silver. Together they own Hschild (60%) and IMZ (40%).
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Uchucchacua —produces mainly silver and zinc. Is owned by comyp@ia de Minas
Buenaventura SA and is located about 20 km soutRanfris mines. Mining operations

dates back to colonial times.

Arcata — located about 300 km from the city of Arequipa authern Peru, 4,600 m above
sea level. The mine operates a device that makemeentrate containing gold, silver.
In 2010, produced 21 443 t of concentrate, 8.lionilbunces of silver and 25,800 ounces

of gold.

Alaska

Greens Creek Mine —is located in southeast Alaska. Mine is operatedHbgla Greens
Creek Mining Company and is an important part & #tonomy in Southeast Alaska.
Mine is the fifth largest producer of silver in theorld and the largest producer
in the USA. The mine was discovered in 1975 andipcoon began in 1989. In 2009 was

produced about 7.5 million ounces of silver andd8@,ounces of gold.

Bolivia
San Cristobal —one of Bolivia's largest mining mines engaged imesi mining, lead
and zinc contained in the city of San CristobalioBo The stock of silver showed

and shows account for about 450 million ouncesledis

San Bartolome —silver mine is located southly from the city Potdsiowns a subsidiary
of Coeur d'Alene Mine Corporation. At the end ofi@0stocks were 107.0 million ounces

of silver.

Canada
Hackett River — one of the largest undeveloped sites in the waldoncentrate, which
a mine production, contains 182.8 million ouncesibfer for more than 16 years. Mine

is one of the top largest producing silver mine2045.

Argentina
Navidad —mine located in Chubut province has great poteiridhe annual production

of silver, gold, copper, zinc and lead. The operatishould be Ilaunched
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in 2013 and its production is expected at 23.4iomlbunces of silver. Therefore it belongs
among the top producing mines in 2015.

Chile

Pascua Lama -this mine is located in the Frontera district or tiorder of Chile with
Argentina. In 2010, probable reserves were 67liagnilbunces of silver and the average
of annual production in the first five years woudd approximately 35 million ounces

of silver. Thanks to its inventory belongs to thp of the producers of silver in 2015.

Poland

Rudna — one of the largest mines in Poland is rich in copped silver, located

in Polkowice. During 2008, 13 million tons was min&re containing 46 g/ t silver.

1.7 The utilization of commodities in an individualsectors

Utilisation in health sector

»Hippocrates, “father of medicine ", he knew abol thealing characteristics against
diseases[51].

Silver is used in the health sector since the Middbes, when it was known to be
characteristic of silver to prevent growth of pagéoic organisms in the vicinity of silver.
In that time they found that silver has propersesh as biocides thatkill many bacteria.
During the I. World War leaflets were used silver prevent infections in wounds
of soldiers and colloidal silver as an antibiote used for its antibacterial effects.
The mending of wounds after surgery doctors uskersthread. Silver is used mainly
in healthcare for the production of chemical camtes and various medical tools
in the form of metallic silver. The hospital begasing at furniture with silver particles

and silver catheters. The admixture of many allwfysilver is also used in dentistry.
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In early 1900, appeared to use silver negativeuati@in, because of staining of the skin

called argyrid, which is shown incorrectly prepared silver.

Therefore, should the use of silver fight againgtctions of short duration. But still, some
preparations used in traditional medicine. For eplamin the eyes of newborn infants
drops of dilute silver nitrate to prevent infectjcsso used to burn salve on the basis
of silver, nearly every first-aid station in AmaaicStill are used and are commercially

available silver and silver foil dressings for wadsn

Dental fillings are a mixture of powdered silven and mercury that the resulting paste
can better adapt to the shape of the cavity. Thgatlemalgam achieves its hardness

within a few hours.

The silver added into the dress is added to pretrengrowth of bacteria and fungi. It is
part of clothing or footwear that silver nanopdesc are integrated into the polymer
from which the fibers or yarn are coated with gilMdowever, it is known as the silver

of the clothes lost in the wash.

Utilisation in a photographically sector

»Sllver plays an important role in photography anahf [52].

The relative popularity of digital photography aitsl growing popularity are constantly
film documentaries based on silver constantly demand. Film studios prefer to use film
based on silver for its vivid colors and brightnd3kotographic film contains a thin layer
of emulsion containing light-sensitive silver ha&d Black and white photograph contains
a layer of silver salts. When exposed to light addn is converted into silver salt
to metallic silver, which then creates a negatiima.fFor color film, they must be at least

three layers and add them to the dyes that ardiserts different colors of the spectrum.

3poisoning with prolonged use of silver productstaiming silver
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The fact is that almost 5,000 color photographshEmnsed one ounce of silver. For nearly
ten years, the use of silver in photo is still deng. Many people keep their photos

in digital form, or choose a cheaper way - printaignome.

Utilisation in an industry sector

»Sllver is an essential part of almost all sectdts.unique elementary properties could be

replaced by applications in almost all industri¢s3].

Because of its physical properties, as the higbastiuctivity of heat and energy, became
silver indispensable for the industrial sector tfiev metals. So it has a high potential
for this sector. Almost every computer, mobile phowgontains silver. We use

it in electrical contacts, catalysts, solar panefstrors, windows in the production,

in refrigerators, office equipment, but also inteaes, as silver-zinc can produce more
energy. It is ideal for coating of electrical cart& circuit boards, due to its high electrical
conductivity and resistance. The painting consisfssilver in non-metal surfaces

to provide electrical path, which eliminates theechdor cables in many devices. Silver
replaced lead in solder alloys due to toxic funiégse use of silver is also used for coating
the compact disc CD and DVD digital video. In agditf also used in plasma screens,

television sets and monitors.

Silver alloys are used to design high-quality of smal wind instruments (flute),
the frictional properties of the surface of silvéis a result of light absorption of free

neutrons it is used for control rods of fissionioh@actions in nuclear reactors.

Industrial demand for silver since 1999 has in@daby 75%, this move prevented
the collapse of the market. The increase in theofiséver rose in the chips, the electronic
collection data. Nowadays is almost half the annsapply of silver consumed

in the industrial sector.

The industry is also used as a silver-based alfagopper and silver and can be divided
into three groups:
« the alloy content round 0.5% silver - high ele@iconductivity and temperature

recrystallisation,
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+ alloys with 0,5 till 16% silver — solder productifor welding,
+ allovs with 16 till 30% silver — coins production.

Jewelry utilisation

»Sllver jewelry has been long priced for its britliashine and easy processabilifg4].

Jewelry in the past served as amulets, status atitbrty set off. In Egypt during
the extended small silver amulets, which mass mioalu was made by casting in stone
molds. In the past, silversmiths haven't creatddesihot as blacksmiths, but at room

temperature with gentle hit hammers and other srtils.

Today, silver became popular equipment of creating innovative designers due to its
soft and malleable surface. The main states forpteuction of silver jewelry belongs
Italy, Thailand, India and Mexico. Silver jewelrgpresent almost a third of world demand

for silver.

Often is coated with rhodium silver jewelry, whigharantees brighter and more radiant
appearance jewelry. Silver is a component of alnadistferrous alloys. For example,

9 carat white gold and contains 62.5% silver and&at gold, 8.4% silver.

The silver jewelry is placed hallmark guaranteeslibyer that the product has a verifiable
purity. Paves the product hallmark of the Assayideffs independent of the manufacturer
or retailer. Act on hallmarking and testing predoumetal regulates law
no. 10/2003 Collections of Laws of. 03 December3200

The law states: "Purity is the relative weight bétprecious metal content in the alloy,
expressed in thousandths (1/1000), so pure metalahpurity of 1000/1000. The legal

fineness for the silver goods:

fineness N0. O..........evvvviiiiiiiene e s . 999/1000,
fineness No. 1........ccccevvviiiiinene e e s e 959/1000,
fineness No. 2.........ccccccvvvvviiniieevs e 925/1000,
fineness no. 3.........ccccciiiiiiiieee e e 900/1000,
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fineness No. 4..........coceeeviiiieiii s e 835/1000,
fineness no. 5........ccccceeeiiiiiieee et 800/ 000[5].

Silver utilisation in coinage

»Sllver coins have a long and glorious history. Tbets go back to the first record when

silver was used as a medium of exchaifige].

Silver in the form of gold-silver alloy called eteem, was created to produce cash early
as 700 BC by Lydias. In later times, the coins paadl in pure form of refined silver.

During the reign of Stephen I. Hungaria in the dopbegan to produce silver coins used
in that time. Therefore, there has been establishedint in Kremnica. 16th century

required the excavation of large silver coins.

During the 19th century of bimetalism, when it wiisturbed by the discovery of a rich
silver deposit in the U.S., there was a large decln the value of silver and thus
the currency. Then most of the states passed tlestgndard. Silver gradually ceased to

be used in coinage.

1.8 Dealing with silver on commodity exchanges

History of commodity trading dates back to medietnales, when the goods exchanges
for goods, or commodities for commodity. The introtion of exchange of goods was
known already in the Old Sumerian civilization, whide Sumerians introduced a means
of so-called commodity money, which served as anmdar goods exchanging, which
play the role of money. The exchange consistetifirthe form of small clay jars which is
contained a small statue of sheep that created calitigs which were traded with. Over
time, this method has changed into a commitmengédoal the tables. Then is began

to form with the current commodity accounting.
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Stock can be characterized as a place or kind organized market, in bringing together
buyers, sellers and intermediaries (so called bsyk#ealers, etc.) in order to carry out

various business structures (securities, goodsgiaey, etc.) .

Law no. 249/1994 defines the commodity exchange as:

"Commodity Exchange is a legal person establishetié Slovak Republic, established as
a joint stock company that organizes commodity itrgdprovided the related activities
under the license for the establishment and opamnatif the commodity exchange under
this Act“[4].

Commodity exchange has its own organizational girecwhich creates:
+ General Assembly,
+ Stock Exchange Chamber,
+ Board of Supervisors,

+ Secretary General.

The Trading terms are used by traders which nebé tnderstand among all of them.
+ rate —goods price,
« cotated object -subject admitted to official trading,
+ deadline —the smallest goods amount, which can be traddd wit
« ring — a place admitted only for Exchange partners,
+ scene +est of the stock exchange space.

Commodity exchanges arose because of trading witht af money and it was found
necessary to establish rules that are binding agryemember and thus circumvent
the complications arising from the conclusion ofufes contracfs Complications may

arise from the failure to perform under contragsytection against fraud, the supply

of commodities in sufficient quality and quantity.

In Slovakia is the only commodity exchange, whiehtlhhe name of the Commodity
Exchange in Bratislava (CEB), which was licensed/taistry of Economy. Commodity

Exchange organizes commaodity trading and stockamgd transactions on the secondary

“Futures contracts = agreement the two parties yoobsell a commodity, its quality, for a priceatertain
future date.
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market. With supervision from the state createsate lace for the implementation
of contracts. CEB was the first bourse in the wdddnched non-stop trading with
immediate supply of money and godf]. It is the first and thus the only commodity

exchange in Slovakia.

The Czech Republic is the Commodity Exchange igleea(CEP), which was founded
in 21.06.2002 drafting of the memorandum.

The first stock exchange, which traded in the fafmmodern futures, began to function
in Chicago, USA and in the early 19th century, itsrconvenient location near the farms
and lakes. The most famous stock trading with tiversis COMEX (Division NYMEX)

in New York, USA and LBMA in London, England.

COMEX Commodity Exchange was founded in 1933 in Néwk. Its principal business
subject is gold and silver. The large amounts efcimus metals are attractive to others.
It is traded for people from Europe, Asia and thieldie East. Trading hours on the stock
market are 08:20 to 14:30 New York time. In 1994 é&xchange merged with COMEX
NYMEX exchange.

Commodity Exchange in London, LBMA (The London Bai Market Association) trades

in gold and silver. Officially was founded in 198¥co-operate with the Bank of England.

Entry to the commodity exchange, have only persdms are authorized to stock exchange
authorities. You just specify the persons respebtjvthe institutions that have access to
the exchange:
« brokers - brokers, who are representatives of brokerage firm@nclude
transactions on their behalf and on behalf of thkents,
+ sell-side dealers - representing companies and banks and storesedarr
own account, specializing in securities
« exchange officials representing the company and enter into traitsecon behalf
of the company
and on their behalf. This is the authorized persbnhcompanies and banks,

+ guests- those who cannot participate in trading in taemmodity exchange.
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The stock is trading in certificate contracts, whis used by wholesalers. The use of
futures trading is utilized certificate contractshadelivery next month contracte:
« LTD (last trading day) — - the last day when you can contract to sell, otisr
if the owner is obliged to accept the commodity pag the agreed price,
« FND (first notice day) — a term that notifies the owner of the contract, mvhe
Is close to the LTD contract.

Commodity Exchange CBOT in 1979 declared that neestor can hold the silver
in the total value of more than 3 million ouncegclkange COMEX and CBOT have been
accused of enriching the silver market. Howeveterlat was found that a shortage
of silver, the price of silver soared. In 1979 maunted to 34.45 dollars per ounce.
COMEX during 1980 changed the rules for traders andreased the amount
of the contract up tol10 million ounces. But duritige COMEX exchange suspended
trading and received only orders that disposedtiagigositions. The price of silver fell
to $ 10.

Among the most famous traders of silver belong Homathers, who invested in silver
in 1970, the value at that time was 1.5 dollarseDa inflation, the Vietham War
and soaring government debt is one of the brothdesded to protect their property.
Therefore, between 1970 and 1973 the brothers 20@F000 ounces of physical silver,
and its price increased by 100%.

Great Hunt brothers game started with buy of 53ionilounces (80% of world reserves),
which transferred to Switzerland for fear of coofison of precious metals. Price
increased by $ 6. The big problem was the Hunthierst little cash with which could
continue  with  their purchases. Although the propertis estimated
to be 6 to 8,000,000,000 U.S. dollars. The plan teasise the price of the brothers and

the silver by which would they have more cash.

The result was an agreement with Saudi sheikhs suggested investment in silver,
in consequence of which was International Metalestment Company, which started
buying silver in 1979 through the COMEX and CBOThere the price of silver has
doubled from 8 to $ 16 within two months. Exchanfjegan to panic, because the store

had only 120 million ounces of silver, which ranOwetober and many retailers, including
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The Hunt brothers asked for their supplies of sil¥¢ the end of the price rose to above-
mentioned price of 34.45 dollars per ounce. Thenktfothers owned 40 million ounces
in Switzerland and 90 million through the Interoatl Metals. After the suspension
of trade with the silver price fell by $ 10 per aen The market comes in the form
of secondary silver coins and silver objects. Them brothers left to deliver26 million

ounces of silver, it is once again trying to ratse price of silver.

After the game of the Hunt brothers ended wheresitrice dropped to $ 21, and brothers
were loosing each day $ 10 million till the end dmad no cash owed to banks by

$ 1.5 billion.

"The Hunt brothers caused silver market massiveigpyawhich culminated till the
foreclosure. It was their purchases of the precionstal, which almost destroyed the

system of paper futures contract®4, p. 5].
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2 The world mining centers

2.1 Mexico and Peru

Mexico
Company: Fresnillo Plc
Address: Moliere No. 222, 11 540 Mexico, D.F. Xite
Contact: +52 (55) 5279 3000
WWW: http://www.fresnilloplc.com
President: Alberto Bailleres
Logo:
/"\J\
FRESMILLO.
Pict.no. 2: Logo of Fresnillo Plc
Source: [28]

Fresnillo Plc is the largest primary silver produgethe world and the Mexican second
largest producer of gold. Based in Mexico City amchdes on the London
and the Mexican Stock Exchange. It has strong amwg Itradition of mining
and replacement reserves. Fresnillo has five miakslocated in Mexico - Fresnillo,
Cienega, Herradura, Soledad-Dipolos and Saucito, development projects - Noche

Buenaand San Ramon, and many other perspectivgsoasibilities of research.

The aim of Fresnillo Plc is to strengthen and naimtthe position of the Fresnillo
as the world's leading silver producer and Mexitoghest producer of gold. The aim
Is to produce 65 millionounces of silver and madnant 400 thousand ounces of gold
annually till the end of 2018. Fresnillo Company learporate office in London.
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Pict.no. 3: Map of mining mines of Fresnillo Plawoany
Source: own processing

Peru

Company: Volcan Compania Minera S.A.A.

Address: Avenida Gregorio Escobedo 710, LimayPer
Contact: +51 1 219-4000

WWW: http://www.volcan.co.pe

President: José Picasso Salinas

Establishment date: 1942

Logo:
77\

VOLCAN

Pict. no. 4: Logo of Volcan Compania Minera S.A.A.
Source: [29]

Volcan is placed between the two largest owner®a@tuvian mining company and the
largest producer of silver concentrates, zinc @&adl| He dedicates for decades of its work
in the mine Carahuacra Ticlio and other major itewfs activity in the Cerro

de Pasco, and Yauli Animon and Alpamarca.
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BRASIL

Pacifico

Pict. no. 5: Map of mining mines of Volcan Compakiaera S.A.A.

Source: own processing

2.2 Poland

Company:
Address:
Contact:
WWW:

President:

KGHM Polska Miegds.a.

st. M. Sklodowskiej-Curie 48, 59-301 inyl?oland
+48 76 74 78 200
www.kghm.pl

Herbert Wirth

Establishment date: May 1st 1961
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" KGHM

POLSKA MIEDZ S.A.

Pict. no. 6: Logo of KGHM Polska Mieds.a.
Source:[30]

The company KGHM is the third largest silver proglum the world and the ninth largest
producer of copper, one of the largest exporterBaé&nd. Silver in bars is a registered
KGHM HG brand and holds a certificate of "Good Dety". In their acts cares
of the environment, what made it the leader of RstKGHM ecology. In 2010 produced
1,161 tons of metal silver.

KGHM company has mining divisions across whole RdiaLubin, Polkowice-
Sieroszowice, Rudna, Legnica, Glogéw and many attieing centers.

Pict. no. 7: Map of mining mines of KGHM Polska Mies.a.
Source: own processing
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2.3 England

Company: Hochschild Mining plc

Address: 45 Albemarle Street, London W1S 4JL ,|&md)
Contact: +44 (0) 207 907 2930

WWW: http://www.hocplc.com

President: Eduardo Hochschild

Establishment date: 1911
Logo:
HOCHSCHILD MINING

Pict. no. 8: Logo of Hochschild Mining plc
Source: [31]

The company is one of the leading manufacturerasied on silver and gold in America.
In 2010 produced 17.8 million ounces of silver. Thempany currently operates
four underground mines and in southern Peru (ArcAtas, Pallancata) in southern
Argentina (San Jose) and one opened mine in nortkexico (Morris) and many other

projects.

Hochschild Mining Company is listed on the Londotock Exchange's main market

based in Lima and Peru. But the company has brarioh&rgentina, Chile and Mexico.
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Pict. no. 9: Map of mining mines of Hochschild Migiplc
Source: [32]

2.4 Russia

Company: Polymetal

Address: Prospect Narodnogo Opolcheniya 2, SirBletirg, 198216
Contact: +7 (812) 334-3664

WWW: http://www.polymetal.ru

President: llya Yuzhanov

Establishment date: 1998
Logo:
A\ PoLYMETAL

Pict. no. 10: Logo of Polymetal
Source: [33]

36



The company has nine major mining centers of prodoc- Dukat, Khakanja,
Vorontsovskoye, Lunnoye, Varvarinskoye, Albazino-4mk, Mayskoye, Avlayakan
and Kirankan. The company is based in St. Petggshud Moscow and is listed on
the London Stock Exchange. The company plans ir2 20lincrease the production

of silver for more than 50%.

Development projects
pEnT e Mayskoye,

Production

=
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Pict. no. 11: Map of mining mines of Polymetal
Source: own processing

2.5 America

Idaho

Company: Coeur d"Alene Mines Corp.

Address: 505 Front Avenue, 83814 Coeur d"Aledahd
Contact: +1 (800) 624-2824

WWW: http://www?2.coeur.com

President: Robert E. Mellor

Establishment date: 1928
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Logo:
THE PRECIOUS METALS COMPANY

Pict. no. 12: Logo of Coeur d”Alene Mines Corp.
Source: [34]

It is a major producer of silver and gold in the AJSOwns mines in Bolivia
(San Bartolomé), Mexico (Palmarejo) and Alaska @egton). The company also owns
a mine in Australia (Endeavor Mine), Argentina (kha), Nevada (Rochester),
and leading research activities in Mexico and iaskh. It is traded on the New York
(CDE) and Toronto (CDM) exchange.

Kensington
{&laska)

Rochester
[Mevada)

Palmarejo
[Mexico)
San Bartolome
{Bolivia)
Martha
|&rgentina)

Pict. no. 13: Map of mining mines of Coeur d"Alévimes Corp.
Source: own processing according [35]

Endeavor L (‘
[Bustralia)

Canada

Company: Pan American Silver Corporation
Address: 625 Howe Street, Suite 1500, Vancouver
Contact: +1-604-6840147

WWW: http://www.panamericansilver.com
President: Ross J.Beaty

Establishment date: 1994
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Logo:

Pan American

EILVYVER CORE.

Pict.no. 14: Logo of Pan American Silver Corparati
Source: [36]

Pan American is the second largest primary silvening company in the world, owning
seven silver mines located in Peru (Quiruvilca, tdna Morococha), Mexico (Alamo
Dorado, La Colorada, La Preciosa), Argentina (Gedca Navidad, Manantial Espejo)
and Bolivia (San Vicente). Owns a silver mine ire tNavidad (oneof the largest
undeveloped silver deposits in the world) and ésdperator of La Preciosa silver project.

Quirwy ilca
(Peru)

Huaron (Peru)
Morococha (Peru)

San Vicente (Bolivia)

Dutiige

Calcatren (Argentina)

Navidad (Argentina)

Manantial Espejo (Argentina)

Pict. no. 15: Map of mining mines of Pan Americane3 Corporation
Source: own processing
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Toronto

Company: U.S.Silver Corporatic

Address: 401 Bay St, Suite 2702, P.O.Box 136, Toronto, ON-VEY 4
Contact: +1 41¢907-5501

WWW: http://www.ussilver.com

President: Gordon E. Pridha

Establishment date:195:

Logo:

Y 4N
Silver
Pict.no. 16: Logmf U.S. Silver Corporation
Source: [36]

The U.S.SilverCompan owns and operates the Galena mine in the vallegoathern
Idaho. It is the most productive silver mine in UlBstory with more than 1.2 billic
ounces of silver. In December 20(Gis exceeded the monthly production of sil
production by 30% and in 09 production exceeded by 200,000 ounces per n

Galena (ldaho)
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Pict. no. 17: Mamf mining mines o U.S. Silver Corporation
Source: own processing

40



Canada

Company: First Majestic Silver Corp.

Address: 1805 — 925 West Georgia Street, VanapB@ Canada V6C3L2
Contact: +1 604-688-3033

WWW: http://www.firstmajestic.com

President: Keith Neumeyer

Establishment date: 2002

FIRST MAJESTIC

SEILVER CORP.

Logo:

Pict. no. 18: Logo of First Majestic Silver Corp.
Source: [37]

The company currently owns silver mines in MexicoLa Parrilla, San Martin,
La Encantada and development projects, Del Toro lamd.uz. The company expects
that in 2011 these mines produce more than 7.5omilunces of silver.

——| Silver mines

iy - . ——<cjlver projects

LT R T R L R . =W o R
' ot - _~|La Encantada :

niit Gl ol s um =

4
s |

San Martin

Pict. no. 19: Map of mining mines of First MajesSitver Corp.
Source: own processing
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Company: Avino Silver & Gold Mines Ltd.

Address: Suite 900, 570 Granwille Street, Vancou\Rritish Columbia,
Canada V6C 3P1

Contact: +1 (604) 682-3701

WWW: http://www.avino.com

President: David Wolfin

Establishment date: 1968

T}

Logo:

AVINO

Pict. no. 20: Logo of Avino Silver & Gold Mines Ltd
Source: [38]

Avino mine is located in the northern region of Bugo. The company has developed four
major projects, which are mined silver, gold, zamd indium. Three are located in British

Columbia (Canada) and one in the Yukon Territorgr{&da).
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Pict. no. 21: Map of mining mines of Avino Silver@old Mines Ltd.
Source: [39]

42



2.6 China

Company: Silvercorp Metals Inc.

Address: Suite 601 — Building 1, #A2 East Gong®a®, Chaoyang District,
Beijing, China, 100027

Contact: +86 10-8587-1130

WWW: http://silvercorpmetals.com

President: Rui Feng

Establishment date: 2003
Logo:

Si LVERCURP wmeras nc.

fir /R B s I/ W kAT R 2 7]

Pict.no. 22: Logo of Silvercorp Metals Inc.
Source: [40]

It is a major producer of silver in China. Desigievelopment and research focuses
in Canada (Silvertip project). In China, the comphaas the Ying Mining area, occupying
mines Zing, HPG, TLP and LM. The company constaaigmines the existing projects
and trying to acquire new development projects. Gtmpany achieved the lowest price

of silver among its peers in the five-year balance.

Cina

® FProduction

@ Development

Pict. No. 23: Map of mining mines of Silvercorp MistInc.
Source: [41]
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3 Distributions channels in the world and in the Cech Rep.

Impact on the price of silver has also a supply @hand. Demand for silver is constantly
increasing, but supply is rapidly running. Withveil as a commodity is traded 24 hours
a day on the world market centers in London, Zyidééw York, Chicago and Hong Kong.
Trading is thus carried out on the world stock exaes where traders meet the very strict
conditions. Its use throughout industry, jewelrginage is very rich. Most of the silver
went in the form of silver reserves in China, whigreir grouped into the Chinese People's

Bank. This should serve as a base upon which sthedsiture of the Chinese currency.

Silver has become a significant portion of prouision the most of countries, but China
can rank among the historical exceptions that ektdme time before 1900, when
the financial system operate on a silver standAtdthat time China owns significant

stocks of silver.

The world market of silver is a whole big nationahd international markets,
at which this commodity traded 24 hours a day. Theet themselves at parties, where

they must respect the rules that created them.

The main trade centers of silver can be considered:
« London,
« ZUrich,
+  New York (COMEX),
« Chicago (CBOT),
+ Hongkong,
+ Tokyo Commodity Exchange (TOCOM).

London Stock Exchange London Bullion Market Asstioiais one of the largest stock
exchanges where there is a real exchange of psecimials with delivery, and taking
a physical commodity. It is an association of baglérs with metals. The London market
Is today the most important international tradirgmter for precious metals, where it is

trade between members only, which are major bamwailers, processors and producers
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of silver. Merchants place their trades in varidesms which use more financial
instruments. Constant presence of many investadstragers from Europe, Middle East
and East Asia during business hours is guaranteeC®MEX commodity exchange,

which has a large volume of commaodities.

Stock Exchange traders pay the U.S. dollar andscentder the code "XAGUSD"

and traded on the so-called spot market with thdec8XAG". Futures trading

of silver and its delivery can be later than thst levorking day of the current month
of service. Trading of silver takes place in sdezhl"lots" (1 shekel = 5000 ounces
of silver), beginning at 50 ounces = 0.01 lot.
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4 Time series of mining commodities in the world sice 2001

Because of permanent increasing of demand for rsilpace fluctuates. Till today,
is used as a free asset in monetary markets frdlapse which also protects the buying.
Incredible consumption of a silver can be seennnirvestment silver, which price is
constantly growing, and even begins to be moreiguedhan gold, investment silver can
provide the ideal characteristics of an industpgegcious metal that is used in several

sectors like jewelry and industry.

The best silver-producing countries, we can alwasdse Mexico, Peru, China, Australia
and many other countries (see picture no. 24).
Mine production

2009 2010°
United States 1,250 1,280
Australia 1,630 1,700
Bolivia 1,300 1,360
Canada 600 700
Chile 1,300 1,500
China 2,900 3,000
Mexico 3,550 3,500
Peru 3,850 4,000
Poland 1,200 1,200
Russia 1,400 1,400
Other countries 2,820 2,600
World total (rounded) 21,800 22,200

Pict. no. 24: The main producers of silver in tteldl in the years 2009-2010

Source: [21]

The USA and Canada was in the 19th century theesangroducer of silver in the world,
but over 40 years they get to eighth place in thedyction of silver, due to the use
of bearings for 150 years. In 2006 the top fiveesilproducing countries can advise Peru
(111.6 million. ounces), Mexico (96.4 million. ow®), China (75.4 million. ounces),
Australia (55.6 million. ounces) and Chile (51.9.nounces). When comparing the ratio
of world production of gold and silver we get numkES. Thus we have obtained
information that the silver is mined 13-times mtran gold. However, this ratio dropped

to level 8 in 2006, which shows us that the proucof silver has long been low.
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Supply and demand for silver has grown over 10 syeGupply and demand of silver in
2001 was 877.1 milion ounces of silver over it 2010 amounted
to 1,056,800,000 ounces. More supply and consumptimken down by sector over

10 years what can be seen in the table below.

World Silver Supply and Demand
(im millions of ounces)

2001 2002 2003 2004 2005 2006 2007 |2008 2009 2010

Supply

Mine Production 606.2 5939 /596.6|613.0 637.3 6417 G654 6819 |7183 |73509
Met Government Sales 63.0 (592 |887 |619 (659 (V85 (425 2849 15.5 44 5
Old Silver Scrap 189.0 196.3 1 194.0 1952|1986 |203.3 |199.0 1937 1884 21540
Producer Hedging 129 - - 9.6 276 - - -- -- 61.1
Implied Met Disinvestment |- 189 16 - - - - -- -- -
Total Supply 8771 868.3 881.0 879.F 929.5 9235 907.0 9045 92272 1,056.8
Demand

Fabrication

Industrial Applications 349.7|355.3|368.4 | 387V 4 |431.8 |4542 4911 4927 4038 (4874
Photography 213.1|204.3|192.9|178.8|160.3 1422 NM7¥6 |101.3 793 |727
Jewelry 174.3|168.9|179.2 | 174.8|173.6 | 166.3 |163.5 1583 [158.9 |167.0
Silverware 106.1/83.5 |839 |67.2 |676 |61.0 |585 571 |B82 |50.3
Coins & Medals 305 |31.6 (357 |424 (400 |398 397 (654 (790 |101.3
Total Fabrication 873.6|8435|860.1|/8506|873.6 /8635 8V03 8747 7792 |B7R8
Producer De-Hedaging - 248 209 |- - 6.8 2472 11.6 223 -
Implied Met Investment 36 |- - 291 |559 |532 |[125 182 [1207 |1780
Total Demand 877.1 B6B.3 B881.0 B7OL.¥ 929.5 9235 907.0 9045 9222 1,056.8

Silver Price

a7 B ri
(Londaon US%/0z) 4.37014.599| 4.879

[=F)
o
£
oo

|

e8]
uiry
]

11.549 1 13.384 14989 14674 20193

SOURCE: World Silver Survey 20411
Table no. 2: World supply and demand for silverllfori ounces)
Source: [22]

High consumption of silver, which constantly kedips price of silver at a higher level is
mainly in the industry. Demand for silver is abotf% of industrial consumption,
25% of jewelry, 15% of the photographic industry d%% of investment demand. Every
year as investors purchased approximately 100-l1li8@mtons of silver. With the silver
and higher price can be monetary stimulus fromRE®, but silver is still doing well

without them, thanks to Asia, where there is siiflustrial demand.
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'T;;:" 2009 Silver Production by Country (Americas = 55.48%)

Y, South Africa Sweden
Turkey \ 0.37% 1.233¢ Other
1.97%_ | 2.68%

AR

United States
5.61%

Canada_/ N,
2.76% Guatemala “_Argentina
0.59% 2.41%
B Arbsor Capital Management, Inc. 2011 /A3 Rights Resarved Sowrces: usgs.org sibverinstitute.org

Graph no. 1: Production of silver in the world 602
Source: [23]

Year Annual of silver mining in tonnes
2001 1740
2002 1350
2003 1240
2004 1250
2005 1230
2006 1160
2007 1280
2008 1250
2009 1250

Table no. 3: Annual extraction of silver betwee®22010
Source: own processing

48




5 Time series of prices of commodities in the worldince 2001

Price of silver has a long development. A largepprtion of the stock prices have a silver
and demand. The wide industrial use helps to eageuprice level and its consumption is
increasing at an increasing number of sectors, whased a lowering of its demand.

Because of its unique properties are being devdlégenew uses.

10—Year Silwver London Fix
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Graph no. 2: Development of silver prices in 10rgea
Source: [27]

There are many reasons why managers of pensiors,fumtrate investors and even
governments begin to include silver in their pditfe. The most important can be
included, but the silver and other metals providmsiderable insurance in times

of financial uncertainty. However, the decisionoten silver, we must be ready for large
price movements of silver.
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Price of silver is very unstablg SILVER - London Fix - Jan 01,2001 to Dec 31, 2001
. . kitco.com
The height of price wasg |,
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Graph no. 3: Development of silver prices in 2001
Source[42]

But when you compare the price change from 20012Q&1, the change is almost
6-times higher. For growing rates of silver helpmsomajor concerns like inflation

and better growth conditions, as is likewise g&8iver from the beginning of the year is
clearly a metal with the highest appreciation. 8idanuary 2011, the price increased

by about 29%, while the price of gold only aboutthpercent.

Great interest for precious metals became last ye&ugust, when the Federal Reserve
Bank (Fed) indicated that resume buying governnigmtds to support the revival

of the local economy. This breach a trust in papeney and increasing fears of inflation.
that the go

$ 50 per troy ounce. He would record the price ibfes while the highest price since

Analysts  predict price  of silver may upn  price

silver is from 1980, when silver had risen to aifiof $ 49.48 ounce.

Manipulation of silver prices in mid-2008 and ea2910 came to the court, where
the bank JPMorgan Chase & Co. accumulated a hugerrgnof short positions in silver
futures contracts and in options. By the end of@th@ Bank held with HSBC Bank, more
than 85% of all commercial short positions in fesicontracts traded on COMEX silver.
However, while on any world stock exchanges is swictly applied and complied
with positional limits. These two companies had pi@ss down the price of silver.
The banks apparently used different methods and heportedly broadcast signals, which
are about massive coordinated sales orders talsenfrice of silver down, allowing them

to earn the market hundreds of millions of dollars.
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SILVER - London Fix - April 2811
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Graphno. 4: Silver price in April 2011
Source: [43]

In April 2011, the price of silver reached a height40 U.S. dollars per troy ounce. Last
time it has been done in 1980. But at the end efrtionth it has reached an incredible
height of 48.700 dollars per troy ounce. The growates of silver helped by inflation.

As | wrote before, silver is becoming clear witle thighest metal recovery, by increasing

its prices by about 29% from the end of April 2011.

Analysts predict that the silver price could gotag 50 per troy ounce. He would record
the new price of silver per troy ounce, the high@aste since silver was in 1980, when

the price climbed to 49.48 dollars per troy ounce.

The development of silver prices shows out a Lonellamufacturers Association LBMA
bullion. This is an association of 58 members, Whiceclude central banks. The role
of associations is to set the price of silver evday 2-fold, according to which trading

in physical silver in the world. For 2011, membagreed an average price of silver

at $ 29.88 per troy ounce.

Silver in 2011
Minimum price 22,93 USD/ounce
Average price 22,98 USD/ounce

Maximum price 38,36 USD/ounce

Table no. 4: Estimated price of silver in 2011,ading to LBMA
Source: [44]
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While the end of November was the lowest price ibfes 26.68 dollar an ounce,

the highest of 48.7 and an average was 37.69. Werean see that we cannot consider
the analysis of LBMA 100% forecast for the devel@mtnof prices, but their experience
and a good estimate, which already had in the wastan take as a guide when buying

and when selling the commodity.

The Company has made assumptions for the LBMA ericef silver
between 2009 and 2010. In the tables below we earth®e conditions to the cost and also

the real price of silver in 2009 and 2010.

2010 Silver price in USD per ounce
Maximum Minimum Average
Assumption LBMA 23,54 14,8 19,02
Actual price 30,9 14,4 22,7
Table no. 5: Estimated and real price of silve2@i 0, according to LBMA
Source: [44]
2009 Silver price in USD per ounce
Maximum Minimum Average
Assumption LBMA 15,6 8,4 11,6
Actual price 19,11 10,5 14,32
Table no. 6: Estimated and real price of silve2@®®9, according to LBMA
Source: [44]

The market for silver could save an interest inibbgythe metal from the general public
investing, many of whom see in the drop off oppoitiuto buy silver at bargain levels.
In addition, commodity markets are often opaquesiadds out clearly speculative capital,

thus not need the high volatility of the price d¥er in the coming months.
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6 The largest consumers of raw materials in the wda since

The main industry, which consumes a large amourgilgér, is electronics. The main

consumer countries over the past ten years canrisdered:

United States,
Canada,

Mexico,

United Kingdom,
France,
Germany,

Italy,

Japan,

India.

In 2001, total production of the world's silver wiasthe amount of 27 000 tones. For

the jewelry and silverware went around third, fouin the photographic industry

and the rest for industrial purposes. United State2001 were the largest consumers

of silver. This was followed by India, Japan aral\it Thirteen major consuming countries

in 2001 made around almost 90% of world total.

During 2005, China climbed to the consumption &0 tones of a silver, which is nearly

three times more then the amount of consumptiontiywsears ago.

Industrial {53.00%)

WORLD SILVER DEMAND BY APFLICATION
2008 Forecast in Percent

De-hedging {1.00%

Jewelry (24.00%)
& Silverware

Coins (7.00%)

hoto {13.00%)
hvestment {2.00%)

Graphno. 5: Global demand for silver by sectorG0&
Source: [45]
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MAJOR WORLD SILVER CONSUMERS
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Chart conrtesy of Higlbowrer Fesearch 2009

Graphno. 6: The main world consumers in 2009
Source: [45]

China and India in the last two years get to the b the marketwith silver around
the world. The price of the silver deeply increasedhe last years by thank of high
consumption of silver in the country, which forqge=ople to buy silver. Price of silver has
risen sharply in recent years due to high demangricious metals in these two countries.
High prices and the fact that both countries aee lilggest buyers of silver constitute

the engine of the world's great companies to inWegtoduction capacity.
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7 The prognosis of further development of productio and
prices

7.1 Prognosis of the silver prices evolution

Based on the findings in the previous chaptersettivee can see that the rising price
of silver had an increasing and decreasing tende#ttywhich it is traded in U.S. dollars,
which represents a world reserve currency for stvdecades. Price has been long
developed by trading on commodity exchanges. Beatdbllar against other currencies
may weaken, so you should watch the price of sibvad its development in the euro.
When buying silver, traders have to count with WAT relating to the investment
in the form of silver coins, bricks and castings.

Fluctuations in the world silver prices can be #anmainly due to stocks of commodities
and tradable on world exchanges. They are quitenoftied to artificially suppress

the price of silver in their favor. Among the mdaimous in the history of trade in silver
we can be considered the Hunt brothers.

18 Year Silver Us0/0z
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I0.00
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Graphno. 7: Price of silver in the last 10 years
Source: [46]

On the graph no. 7 we can see a rise in the pricsileer in U.S. dollars in last
10 years. In 2001, the price was below its 10 delpger ounce, which cannot be compared
with today's silver price, which moves on the edade30-dollars per ounce. In terms
of chart one would predict that the price of silwell grow, but it is not always possible to

rely on this method of forecasting. Price of silvas well as its development is
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unpredictable, althougit can affect the price, we caot always guarantee the growth

decline in prices.

The main reasons for increase in the priceilver can belong a huge mismatch betw
demand and supply in the global market, silver kfomontinue to drop,get a very Ic
level, and China as a major producer of silver &ftdd its production were tho
is a major importer. The rise in the price silver reallyhelps its historical value, when
considered the value of money and restore the glddard for its help in the grow
rates. A wave of concern about the U.S. dollar atieer currencies, of course, was
guantitative easing. Commotces respond to the growth, the effect is -term trend.

Silver Corrections in the Past Decade ey Casey
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Graphno. 8Silver correction in the last ten ye
Source: [47]

Graph no.47 explainss the volatilit® of silver in the three major periods in which tt
can find another outlook for silver ces. Analysts on the graph analyze that the |
of silver could climb up on the price 48.70 U. Sdollar on26th May 2013. This date

*Volatility, fluctuations in the price assets, sétiesand funds in financial mark.
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only an estimate based on the volatility of silverthe three periods of the graph
no. 47, which ignores the underlying factors tH#ec the price of silver.

Ronald IZip from the company of TRIMBroker wroteranual which at the outset, wrote
that silver has a chance to grow its valuéts"not just gold that is growing.
While this, at the time of writing this guide itole the $ 1 400 level, but may fade envy
toward what has succeeded the silver. Silver fod&8s grew up by a whopping
15%"[24].

7.2 Predicting of the development of silver mining

There is currently no large mine, which producely @ilver and should be in it soon
started mining. The threat of supply continues tong Some threatened nationalization
of mines and China is no longer able to producange of silver, on the contrary becomes

is the main importer of this commodity.

Investors are constantly in demand for preciousalsetnd the growth rate of a record
pace. This leads to continuous innovation in tetdgy healthcare, electronics

and alternative energy sources.

Looking at the supply and demand of silver can shewhe low supply and high demand,
which could tell us the price increase of silvart &t what price it is difficult to assess. It is

uncertain whether it can rely on a forecast ofgwiceferred to in chapter 7.1.

7.3 Forecast of a silver price using fuzzy logic

The role of fuzzy logic is to try to cover the ingalof its imprecision and uncertainty.
Values, which reflect the truth take their valuestie interval <0, 1>, where 1 will
represent the price development of maximum risw (bwice) and the number O will pose

any risk (high price).
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Up to the price of silver there are some enterauydrs:

+ supply risk (lack of it),

« economic risk (currency stability),

« the risk of raw material (quality),

« demand risk (high consumption).

The amount of the price can be divided into a tpsicale:

0,00
0,30
0,50
0,70
1,00

A silver offer on the market is limited. Its resesvare decreasing and the risk of shortage
of the commodity is high. The economic risk of eimg the price of silver has a low risk,
because of the commodity trading mostly in U.Slatslor euros, it depends on where
the commodity exchange in which currencies areettamh it. The quality of the silver is
difficult to influence. In pure form, occurs rarelizocated mostly in conjunction with
various ores and it limit its quality. Thereforegtraw material has a low risk. Demand

for silver is very large. Industry, which uses silyarticles are continuously growing

Very low risk - VLR
Low risk - LR
Medium risk - MR
High risk - HR

Very high risk - VHR

and we assign it a very low risk.

The previous text can export the conclusion thatghice of silver and the amount for us

represents a medium to lower risk. Therefore, gnebpment of silver prices should have

increasing rather than decreasing tendency.
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Conclusion

The current price of silver, which stands at $ 32er p ounce,
has developed thousands of years. The first memtiasilver is dating from the fourth
Millennium BC. Since then underwent several chandésst, a name later used as
the jewels in the industrial sector, especiallythe healthcare industry and photographic

industry. Currently, its use is much wider becanfseonstant innovation in the industry.

A silver offer was higher in the past than noww#s more mines, whose output was high.
However, in the 19th century were significant amghhquality of ore exhausted to higher
demand for this commodity. Therefore, new methodgehbeen developed, which had
the task to extract ore containing silver. In Sloaa the main mine advised Banska
Stiavnica, Ro#lava, Gelnica and Novoveska Huta. However, not e of the mines

in the cities is not active, but recently it wasirid that the mine in Réava has a chance

to reopen because of the presence of silver, watickild be enough for 18 years. The main

mining towns in the Czech Republic are advised Kukiora, Jihlava andi®ram.

Slovakia and the Czech Republic did not belonght® major places where silver was
mined. The rich silver mines were located and @ldacated around the world. The most
important mines can advise mine in Argentina, Chileru, Alaska, Canada, Poland
and many other major countries. These mines areedveither by a company or more
companies that have the exact percentage split.

Silver as a commodity comes to the commodity exghawhere brokers and participants
of an exchange traded in a particular currencydiriga hours and quantity. Access to
the stock market has only registered users who pawaission from the stock exchange
authorities. The most famous exchanges that dehlthe silver are COMEX in New York

and LBMA in London. Trading on the stock is spexhiy futures contracts.

In the second chapter | have discussed the mostusuiworld center of silver mining.
Silver is mined around the world and there are nm@panies that are significant in this

area. Each year, dozens of the best companies seawy the same company, only
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in different order. Among the best known companmdsich are important in the extraction
of silver, | took into account the territorial sesu | tried to substitute any country that is
specific to the extraction of silver. Countries lsugs Mexico, Peru, Poland, England,
Russia, Canada and China are among the largestgrienter. Each country has a lot of
companies engaged in this activity. They own maimesiowned by either 100% or have

certain interests in other companies.

An important role makes a distribution of silvethieh is affected by supply and demand
for silver. With silver as a commodity it is trad@d hours a day on world markets as
London, Zurich, New York, Chicago and Hong Kong. dmg major states, which have
purchased the silver belonged China, which wantednisure the future of the Chinese
silver currency. Silver has a specific commodityrkea term "XAGUSD", what means

that it trades in U.S. dollars and spot marketshwibde "XAG". Marketers need

to understand all the concepts related to traffigkiThese include the word "shekel",

which is traded and means 1 shekel of silver =®@inces of silver.

Silver is mined in the world for many thousand geatdigh consumption of silver is
an investment in silver, which is useful in indystifhe best producers of silver are for
many years Mexico, Peru, Australia and other caeminvolved in the production of this
commodity. Extraction of silver is also associatgth other mining ores containing silver
particles. In 2006, among the top producing coub&longed the Peru, which produced
111.6 million ounces of silver. Silver comparedytdd mining exploits 13 more times, but
the ratio is constantly decreasing due to the @eserén production of silver. The resources
we can find that supply and demand for silver ofyg@rs has grown. In 2001, the demand
and offer was round 877.1 million ounces of silaed in 2010 it was 1,056,800,000
ounces of silver. Impact on the price of silver lmmgonsumption of this commodity
in various industries. The use of silver in indigtr consumption is around

45%, 25% of jewelery, photographic industry andestment demand, approximately 15%.

Silver is mined in large amounts. Over the pastadecit was extracted approximately
11 750 tons of silver. The extracted amount ofesiend its stocks are constantly spending
depends on the price, you can watch 24 hours addge commodity exchanges in which

it develops. Impact on the price of silver also hadustrial use, which has unique
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properties for use in industry. Silver is includedportfolios of many investors what is

included in their portfolios for the case of finaalaincertainty.

Development of silver prices was very volatile amtgstable. The amount of silver prices
in January 2001 was below $ 5 per ounce. This plags not compare with the current
price, which is approximately $ 33 per ounce. Theoant of silver prices was highest
in April 2011, which amounted to 48.7 U.S. dollpes ounce. It can affect so many factors
such as supply, demand and inflation of courseoAtling to analysts, the price of silver
could climb up to a limit of $ 50 per ounce. But wannot always assume that price with

100% of success rate.

The development of prices is responsible for plgciat the London Association

of expensive ores producers LBMA, whose task idetermine the price of silver every
day 2 times. On the basis of forecasts, investars €stimate when it is appropriate
for them to buy and when to sell. Investors coulg the metal to save the silver market.

They see a big drop in the chance to purchasednmsnodity.

Industry, which consumes the most silver is eleso® Because of its constant
innovations it is necessary its continuing needsibrer. Over the last ten years we can
among the largest consumers of raw materials pptaice countries like Mexico, Canada,
United States, United Kingdom, France, Germanyy,ltdapan and India. But not only
electronics has the share in the consumption ekrsilThe main industries involved
in the consumption of silver, we also advise thetpgraphic industry, gems and jewelery

and the remaining industries.

China and India become major consumers of this codim since 2005. The result has
become the high price of gold, which is forcing jpleato buy and invest in silver. Due to
the purchase of silver of the two countries wasgiprice of silver and became the driving

force for international companies to invest in prottbn capacity.

From previous data, the analysts can infer what kel the probably level of prices
of silver and also the development of silver minim@espite all the information that
analysts have available to the development of tlee pf silver is very difficult to predict.

Its price has a history of falling and rising trer8ig impact on price developments
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ismainly of its stock. Traders on the world's stotirkets are artificially trying to suppress
the price of silver in their favor. Before buyinget lowest and the highest in sales.
The most famous traders of silver who have expeeeérthe heights and lows are Hunt

brothers.

The amount of silver prices in 2001 was below theldllars per ounce and today it hovers
above the 30 dollars. It could be assumed thatptiee of silver will continue to rise.
However, if the mining companies to start produagimgre than is consuming, it is possible
that the price of silver will go down vice versa far, however, there are no new resources

that will result in increasing the supply of theraoodity.

The mismatch between supply and demand in the iglofzaket, where continually
decreasing supplies of silver are among the marares for the growth of silver prices.
China belong among the major producers of silvet, stiopped its production and has

become one of the main consumers of this commodity.

The value of the dollar, which extends to many eooists fear was the reason
for quantitative easing silver. Silver reacts testgrowing phenomenon that will have

long-term trend.

Analysts predicted on the ground of charts, whereas been analyzed the price of silver
in recent years, that the price could climb to tyed&r49 per ounce to May 2093 The
calculation of this date is only an estimate basedthe volatility of silver, which
| indicated in graph no. 47, which does not take the account the basic factors affecting

the price of silver.

Buduci stawazby striebra je \@ni ohrozeny. V séasnosti neexistuje Ziadnaiaa ktora
by produkovala len striebro a jej zasoby by boliadlobé. Zasobovanie touto komoditou

je preto ohrozené.

The future status of silver mining is highly endearegl. There is currently no mine, which
produced only silver and its stock would be longnteThe supply of this commodity is

therefore compromised.
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Predictions for the development of mining and silveces are different. On the one hand,
we see limited supply and high consumption of tosnmodity. Continuous innovation
in the industry increases the consumption of comtiesdand a small number of mines
producing this commodity to the world are low. &ncbe expected to increase the price
of commodities. But on the other hand, technolothes are looking for a new mining site
continues to improve and it can be assumed thatdiseovered new places, which would
ensure a supply for several decades. This shoulagsecaa reduction in prices

of commodities.

Therefore it is very difficult to expect the devefent of mining and silver prices. When
investing in the commodities, investor must study history of the commodity, its price
development in the charts and of course to stubty\ailable literature, which should
include all mining mines that produce silver, whag their stock and for how long these

stocks run out.
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ABSTRACT

Radka LEZAKOVAAnalysis of the current state of mining, demandstritiiution,
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The aim of the bachelors work is to analyze theerurposition of production, demand,
distribution, consumption and outlook for the glbivearket for silver. The content thesis is
divided into seven chapters. It contains 26 illastns, 6 tables and 8 graphs. The first
chapter presents the theoretical knowledge abauthiaracteristics, utilisation and trade
of silver. The second and third chapter deals wiite world's centers of production
and distribution channels worldwide and in the @z&epublic. The fourth and sixth
chapters include information on mining, the pri¢¢he largest consumers of commodities
since 2001. The last chapter is the result of fhdsr which the identified knowledge

describes the prognosis of further developmentadyction and the price of silver.
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List of abbreactions

AD —our era
Ag — silver (argentum)
BC — Before Christ
Bi —bismuth
CBOT - Chicago Board of Trade
CD —Compact Disk
CDE - ordinary shares of Coeur tradable on the Keik Stock Exchange
CDM - ordinary shares of Coeur tradable on Tor@ttck Exchange
CEB — Commodity Exchange in Bratislava
CEP - Commodity Exchange in Prague
CET — Central European Time
CO — cobalt
COMEX — division of NYMEX
DVD -Dissociated Vertical Deviation
f.e. — for example
FED — Federal Reserve System
FND — First notice Day
g/t — gram/tonne
ISO — International Organization for Standardizatio
kg — kilogram
km - kilometer
LBMA — London Bullion Market Association
LTD — Last Trading Day
m — meter
Ni — nickel
no. — number
NYMEX — New York Mercantile Exchange
p - page
Pb - lead
Pict. - picture
Sn —tin
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t-ton

TOCOM - Tokyo Commodity Exchange

U — uranium

U.S. — United States

USA — United States of America

USD - United States Dollar

USSR — Union of Soviet Socialist Republics
Zn — zinc

XAGUSD - troy ounce of silver in U.S. dollars -used for stock
XAG - troy ounce of silver — used for stock
W - wolfram

WWW — World Wide Web

°C — Celsius

% - percentage
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Appendix no. 2: The periodic table of elements [3]

The periodic table of elements | == i
) Relative )
nm:'l l’“‘-’"’"if . alkali metals | %@«L;M‘j
—— T . alkaline earth metals|

Transitional elenmgn

l Other metals |
. non-metals |
A Moble pases |

T wRlj sAgy Gsly el

V [ Cr|Mn/Fe|Co|Ni  Cu

Si +— symbal

- Shach - ached domiest
(Hew et wlessed

el | el

Ag
Au

ORCE
T uE

T
S |

o)

75



