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Gold is maybe the first element to be recognized as a metal by mankind. Together with
silver and copper, they may appear in Nature in a raw state. The origin of its chemical
symbol, Au, comes from the Latin word “aurum” meaning “radiant dawning”. This was
probably due to its soft yellow colour.

These are some of its most important features:

- Itis considered a "heavy metal” because of its high density. It is 19.3 times denser than
water at 20°C. This way 1 m? of gold weights more than 19 tons.

- Itis considered a “precious metal” because of its great stability to most solvents. It resists
the action of water, air and many other aggressive chemical substances like acid solutions.
That is why it is considered a metal which does not rust or corrode, being only soluble in
solutions of cyanide, urea, and some compounds with chlorine, selenium, tellurium, and
sulphur.

- Most of its uses and value are due to its beautiful appearance and because it is really
easy to work with it. This fact derives from its high ductility - it can be stretched in wires
with a weight of 0.5 mg/m - and from its malleability - it can be turned into transparent
sheets with 0.00001 mm of thickness)<These properties of gold are at the same time
synonyms of its high capacity for plastic deformity coming from its crystal structure.

- It is a very soft metal used almost always in alloys because it is too soft and expensive
for most of its possible industrial uses.

Two different scales are mainly used to express the quality of gold:

- When gold is alloyed with some other metal, it is used the carat scale. This scale expresses
the proportion of gold a particular piece contains. This way “24-carat” contains 100% of
gold; "18-carat” contains 75% of gold and so on.

The prize of gold in markets is generally set in US Dollars for commercial and financial
purposes. The value in dollars of 31.1035 grams of 24-carat gold is the common way of
measure, known as Troy Ounce.
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Gold is a transition metal. It belongs to the 11th group of the periodic table. Its electronic
configuration is 4f14 5d10 és1. Its most common oxidation states are 0 (original state), +1
(univalent), and +3 (trivalent). Gold is the noblest of metals in original state. It has a strong
metallic character which transforms it in an excellent conductor of heat and electricity.

Atomic Number 79

Atomic Mass 197 uma
Density at 20°C 19,32 g/cm?®
Melting Point 1.064,4 °C
Boiling Point 2.808 °C
Electric Negativity 2,54 eV
Atomic Radio 1,439 A
Atomic Volume at 20°C 10,21 cm3/mol
Specific Heat 0,138 J/g3-K
Thermal Conductivity at 20°C 3,14 W/em-K
Electric Resistance at 20°C 2.06-10¢ Q-cm

Enthalpy of Fusion
Enthalpy of Vaporization
Crystal Structure

12,77 kJ/mol
324,4 kJ/mol
Centred on faces

Hardness (Mohs’ Scale) 2,5-3
Limite elastico 55 MPa
Coeficiente de dilatacion lineal a 20°C 14-10-6 °C™!
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Some of its main physical and chemical features are shown in the following table:
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Gold is present in most of everday life objects

Though we usually associate gold with wealth, gold is present in our most common activities
as a lot of everyday products surrounding us are made of gold. Really, gold alloyed in small
quantities.

The physical and chemical properties of this metal make it irreplaceable in certain
applications like technology and medicine.

Its already told properties: high conductivity, malleability, and rust resistance, make it
essential for the manufacturing of components for electronic equipment - like computers,
mobile phones, activation circuits for airbags in our cars, satellites and spacecrafts or
music players.

Its industrial applications make use nowadays of the 15% of gold world production. Gold
can be completely recycled.

Being biologically inactive, gold is used intensively in medical research and is used as a
treatment for some illnesses, like arthritis or some kinds of cancer, being its better known
uses those in dental medicine.

The medical equipment for heart surgery is made of gold as well as its use in the
manufacturing of medical lasers.

However, its main use is in jewellery - including the manufacture of coins and the reserve
for the emission of currency -, this use of gold makes approximately the 70% of its world
production.

Undoubtedly, gold has an amazing history full of symbolism. It is par excellence the symbol
of love, of plenty and of its owner's energy. It has served from prehistory to bring out the
beauties of our bodies as no other metal can do. Also, the association of gold with power
has been known all history long.

Nowadays, the gold reserve of Spain amounts 16.8 million ounces, that is, 522,500 kilos
(522.5 tons). The market value of this asset rise more or less 6,000 million Euros.
From the point of view of the mining industry, it has been proved the presence in Spain of
80 tons of gold which can be extracted in profitable conditions. However, it is known the
existence of higher quantities. All this mining reserves are placed in the North West of
Spain.
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The colours of gold

We always imagine gold as yellow, but it may appear in different colours from white to red.
This depends on its alloy with other metals. The most common commercial names are
these:

14-carat Yellow Gold is:  58.3% gold, 20.8% silver, and 20.8% copper.
18-carat Red Gold is:  75% gold and 25% copper.
18-carat White Gold is:  75% gold and 25% palladium (or also nickel or platinum).
18-carat Yellow Gold is:  75% gold, 12.5% silver, and 12.5% copper.
18-carat Pink Gold is: ~ 75% gold, 20% copper, and 5% silver.
18-carat Green Gold is:  75% gold and 25% silver.
18-carat Blue Gold is:  75% gold and 25% iron.

The most common alloys of gold are with'silver and copper.

The colouring of gold depends on the proportions of each metal. The gold-silver-copper
alloys may have red colourings (when copper prevails), yellow (when gold prevails) or pale
(when silver prevails).

Other striking colours appear sometimes in less common alloys with gold. The alloy of gold
and aluminium shows a purple colour. The one of gold with indium shows a metallic blue
and those with cobalt, rhodium or ruthenium present black shades.
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Finding gold is not an easy task

A great deal on the historic value of gold comes from its scarcity and the difficulties of its
extraction. If gold would be as plenty as other metals, it would undoubtedly lose most of
its economic and symbolic value.

It is considered that there are about 5.90-10+13 kilos of gold on the Earth’s crust. 5.29-10+9
of that quantity is under the oceans, making the cost of its extraction higher than its value.
Gold is in the 75th place among the more abundant elements of the Earth's crust. It appears
in different geological environments depending on the mechanisms of its formation. The
most common are:

- Fine grain gold disseminated in usually altered carbonated sedimentary rocks - cases
of Navelgas or Salamén in Palencia - Spain.

- Auriferous Placers: The meteorization of rocks with a certain amount of gold produces
the concentration of this metal in the contact area between the altered and the sane rocks.
The erosion of this material produces the gold deposits in water flows and rivers - like the
ones in Navelgas River or some others in'the North of Ledn.

- Gold deposits associated with intrusive igneous rocks like granite. The mineralized area
in these cases could be inside or near the'igneous rock. At the deposit of Salave (Tapia de
Casariego), gold appears inside of a granodiorite of this kind.

- Deposits formed in sedimentary and metamorphic rocks. These deposits are formed in
seams of the rocks filling open spaces and replacing the original materials with metal
minerals, calcite or quartz. In these cases, gold used to be associated with other minerals,
generally sulphurs. Under this category we could include the seam webs we can find in
Ibias and Los Oscos.

- Contact areas between and intrusive igneous rock and a carbonated sedimentary rock
(limestone or dolomite]. These are favourable environments for the presence of gold
mineralization [named “skarn” type). The deposits on the Narcea River - Valle-Boinas, in
Belmonte de Miranda, and Carlés, in Salas - belong to this group.

Though gold can be found in a pure state, there are certain minerals in which gold is
combined with other chemical elements. It is common to find it in natural alloys with copper,
platinum - and other elements of its group -, selenium, tellurium and bismuth. Also the
well-known alloy gold-silver named “electrum” from the mineralogical point of view.
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Gold extraction

As it has happened with other metals, the mining operations to produce gold has derived
inevitably to the exploitation of deposits of less importance due to the intensive prospecting
and exploitation of gold for centuries.

Until the 19th century, the exploited deposits contained gold in its raw and/or free form.
This made the production process much easier: simple gravimetric methods to raw gold
- taking advantage that it is denser than the minerals which appear with it -, and the
amalgamating with quicksilver for free gold.

The process of amalgamating — not common anymore - consists of the addition of quicksilver
in a liquid state to the triturated ore forming an amalgam quicksilver-gold.

After the extraction of the amalgam from the ore, the quicksilver is separated by distillation
and the remaining is gold with an acceptable purity. The use of quicksilver for gold extraction
is still a common practice in small mining companies. It is mainly used in developing
countries, as it requires less investment and is an easy operation.

In Scotland, at the end of the 19th century, appeared a process known as cyaniding. This
process consists on the triturating of the auriferous minerals to really fine size, less than
0.1 mm. Water is added to form a pulp which is pre-concentred through flotation methods.

After this, if the ore is rich in free gold, an amalgam with quicksilver can be produced, and
gold will be freed through distillation as it was described previously.

The minerals of a lower quality, being most nowadays, and the residues of amalgamating
go on another process. It consists on the treating of the concentrated mineral pulp with
cyanide, usually sodium cyanide. This way a chemical compound called “sodium aurocyanide”
is formed. Gold is extracted later using zinc oxide or activated coal.

The whole process is known as “lixiviation”.

Silver is almost always present in non-pure gold. This is why gold have to undergo, finally,
an electrolytic process to get a higher purity.
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Mankind have conferred to gold, all history long, more magical and symbolic qualities than
to any other metal. Its beauty and scarcity have transformed it in the most precious good
for Man.

Neolithic ornaments

The first findings of objects made on gold by Man date from the Neolithic. They are previous
to those made on silver, copper, or bronze.

Gold was used in that period in the making of purely ornamental objects: tiaras, bracelets,

earrings, rings, and torques (a kind of neckrings) made of one piece or formed with strings
of small drilled balls.

Those pieces were elaborated with simplicity: small straight lines in zigzag and various
geometrical forms made with a hammer.
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The flesh of Pharaohs

Gold started to be used as a symbol, the expression of the qualities of Kings, in the times
of the Egyptian monarchy.

The most ancient royal title was that of "Horus’ Name”, which remarked the divine nature
of the king associating him with Horus, the falcon.

This God, landed on the hieroglyphic symbol of gold is understood as the incarnation of the
King, identify with all Gods.
Egyptians believed Gods had gold fleshes as symbol of incorruptibility.

According to tradition, the Gods had gold flesh, lapis lazuli hair, and silver bones, a really
scarce material in Egypt.

Golden jewels, the bright object of desire

Jewels tell us, more than any other use of gold, about beauty, power and mysterious
symbolism.

Jewels are signs of status, wealth, power, the owner’s prestige or as military or civilian
medals.

These uses of gold popularized fast. Women as well as men, from the humblest to the
Pharaohs wore some kind of jewel. They always had some concrete meaning: amulet,
decorative object, honorific prize.

1.- Shebyu necklace, honorific prize for military courage.

2.- Menta necklace, used by high-class ladies or priestesses as symbols of their devotion
for the Godess Hathor or her incarnations.

3.- Cylindrical golden seal ring with the name of the King. It was given to those officials
acting in the name of the King in official events during the Old and Medium Empires.
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China, the most ancient perfection
In Chinese the character kin serves at the same time to designate gold and metal. Chinese
culture considers gold as the perfect metal.

In southwest continental China, golden coins dating from the 6th century B:C. have been
found.

However, the most impressive discovery, both for its artistic value as for its archaeological
value, has been the unearthing of the relics of the Shu Kingdom (2800-900 B.C.).

In these explorations, there have been found golden objects, masks, vessels, a 143 cms
ceremonial staff and even a tiger made in spiral; all of them made as a way of artistic

expression for those who were known as the "Kingdom of Deities in the Human World".
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Greek gold, from chaos to cosmos

In the Greek tradition, gold evokes the Sun and all its symbolism: fertility, wealth, power,
centre of heat, love, talent, home of light, knowledge and radiation.

It means the transition from the beginning of the world, when there was only Chaos, to
Cosmos. An ideal of beautiful fair order formed by three generations of gods: Uranus and
Gaia, who gave her son Kronos a golden sickle to used it against his father, Kronos and
his wife Rhea and finally the Olympic Gods.
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Alchemy, mother of chemistry, the art of produce gold

The wish of man for acquiring gold has always gone beyond the mere searching of the
metal. The alchemists searched in science the way of produce gold from other metals. This
generally brought them to ruin or persecution.

Alchemy appeared in Egypt and became important in Alexandria in the Hellenistic period.

Aristotle defended that Nature formed gold in the insides of the Earth from other inferior
metals. Consequently, a craftsman with experience and skill could reproduce that process
in his laboratory,

In parallel, Chinese and Hindu alchemists established a connection between gold and long
life, even physical immortality. In the 6th century B.C. they said this could be achieved
through magic drugs called “the elixir of life”, a solution with gold.

After the Greeks, medieval alchemists went on studying the substances. Science reappeared
in the 7th century with the Arabs, heirs of the Greek philosophy through the School of
Alexandria.

The alchemists of the Middle Ages believed that adding and mixing quicksilver and sulphur
in proper quantities with a base metal like lead would transmute this base metal into gold
or silver. But that transmutation could only be possible with the help of a catalytic called
the Philosopher’s Stone. The history of Alchemy is basically the search of the Philosopher’s
stone.

For centuries, alchemists went on the search of an appropriate technique to transform
gold into a "base metal” and this search based all medieval Alchemy. In this process,
alchemists found substances much more important than gold, like mineral acids and
phosphorus.

In the Renaissance, alchemists had turned into chemists and Alchemy had transformed
into the science we all know as Chemistry.

However, marginally, Alchemy went on its independent path and became more and more
associated with cabbala, magic and theosophy.
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The number of gold and the golden proportion

In the 6th century B.C., the Pythagorean brotherhood tried to explain life through numbers.
They communicated through a secret symbol: the five-tip star, obtained drawing the
diagonals of a regular pentagon.

Studying this form, they discovered that dividing the value of the diagonal with the value
of the side in any regular pentagon, the number you will get is always the same, Phi, the
number of gold. This number symbolised the beauty, the magic, the perfection, the divine:
1.61803.

Two numbers are in a golden proportion when dividing them we get Phi, the number of
gold. Though it may result unbelievable, it seems as if Nature will develop from this amazing
number; “The Divine Proportion”.

The Vitruvian Man, by Leonardo Da Vinci. The human body of a man inscribed in a
circumference details the proportions that should be considered “golden proportions”.
According to the figures, in thedman there are 16 golden proportions!
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The value of a medal

The gold medal symbolises the highest recognition to prize any activity. In a certain way,
its owner or the winner of the medal acquires a halo of grandiosity, power and glory.
The first medals come from the Romans. It was in the period of Augustus when they
acquired official status. The minting was carried out in Imperial offices in a similar process
than that for coins. In these Roman medals were only engraved the faces of the Emperor
or members of the Imperial Family.

The medals made for the proclamation or coronation of Kings occupy the main position
among those of profane and historical themes. These usually form complete series in
different nations and even, sometimes, they appear issued more than once in each reign
by different houses or issuing centres.
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Aztec’s gold, human flesh for nature

Among the Aztecs, gold was associated with the new flesh of the Earth at the beginning
of the raining season. It was a symbol of periodical renewal of Nature.

With the beginning of the rains, Aztecs worshiped fertility, the Mother Earth, and the deity
Xipe Totec. This was the Aztec god of Spring and the new vegetation, but he was also the
patron god of the goldsmiths.

The worship of Xipe Totec was carried out by skinning a victim and covering with his flesh
the god's image like the rains cover the Earth with a new mantle of vegetation..

On the second ritual month of Aztec’s calendar, Tlacaxipehualiztli (Men Skinner], the priests
sacrificed human victims by removing their hearts, skinning their bodies and wearing their
flesh painted in yellow and called teocuitlaquemitl ("golden vestments”).
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