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Copper i
Copper is one of the earliest metals discovered and R
worked by humans. Since it is in the same group
(11) of the Periodic Table as gold and silver it
shares similar properties: all three metals can be
found in the natural state, possess high ductility,
have good electrical and thermal conductivity and
most importantly, malleability. These properties
enable copper to be widely used in everyday life.
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Copper has been used as a constituent of metal
alloys for thousands of years. Historically used for

weapons and tool manufacture, its primary use . o o e o
today is in electrical applications and in pipes. Oth- RS T ROKE - HEHREUEEE

er uses include the production of compounds for TN A RS E T SSAh B
nutritional supplements and in fungicides for agri- SFG% - BTHE - BILA R B RSt A i o

culture. Copper is found in animal tissue, liver, muscle and bone.
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There are several types of copper alloys; bronze and brass are S AT ”qﬂﬂi%immﬁmg S J S8R 7 ST TS R e
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whereas brass is an alloy of copper and zinc. The copper alloys  $ES2HF (R (DL ES H L 28 B D) HUA SRR » R AR ESHE (0 R 1k
differ in appearance and physical properties. The Bronze Age B -
(mainly tools and weapons) replaced the Stone Age and pre-
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in ship fittings

and in the man-

ufacture of

ship propellers.

The durabilit - . .
my | eventually turned green (also known as patina or verdigris) due S FI TS 57 3 3 A\ R
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to oxidation of the copper skin; Above: The Wall Street HH o
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against hard materials it did not give of f sparks. 320047 b EEEERE WER
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This allowed it to be used in tools such as hammers and mallets in a com-
bustible atmosphere. Many statues and medals are also made from
bronze since it expands slightly before setting allowing it to fill the finer
details of the mold. Subsequent shrinkage on cooling allows easy removal.

Bronze is also used in several types of stringed musical instruments in-
cluding the double bass, piano and harpsichord because of its ability to
sustain musical notes.

Likewise, the acoustic properties of brass have similarly resulted in its
extensive use in musical instruments, notably the trombone, tuba and
horns as well as in organ pipes.

One of the key advantages of brass is its yellow colour which can be simi-
lar in appearance to gold. Since it provides reasonable resistance to tar-
nishing and can be easily polished, it is widely used for decorative pur-
poses and for coins. Its high malleability and its spark prevention proper-
ties permits its use in small fittings where there is a risk of explosion
(e.g. boilers).

Geological Deposition

Copper occurs widely in the Earth's crust but due to its low concentra-
tion is often not economically viable to work. Native copper is relatively
rare and it mainly exists as sulphides (i.e. chalcopyrite (CuFeS;) and chal-
cocite (CupS)), oxides (i.e. cuprite
(Cu0)) and carbonates (i.e. azurite
(Cu3(CO3)2(OH),) and  malachite
(CuzC0O3(0OH))).

Copper occurrences are often re-
lated to magmatic intrusions be-
tween tectonic plate boundaries: in
this case it occurs as a copper
porphyry. As magma cools and in-
teracts with other fluids, some will
successfully form a porphyry cop- |
per deposit. These are usually vein
type in nature and the concentra-
tion of copper is typically in the
0.4% - 1.5% range with cut-off values approaching 0.5%. Other
minerals, such as lead (Pb), zinc (Zn), cobalt (Co), molybdenum
(Mo), silver (Ag) and gold (Au) are associated with such deposits
and can also be recovered, if proven economically viable in terms
of operating efficiency. Copper carbonate minerals tend to occur
when limestone is present during the intrusive formative stage
resulting in brightly coloured green malachite and blue azurite.
Apart from being sources of copper ore, these rocks are also
used for decorative purposes.

In wet sub-tropical and tropical environments, the near-surface
rocks and minerals are chemically weathered and oxidized. Oxide
minerals tend to concentrate within the oxidized zone and this
process is called supergene enrichment and there are several
large copper deposits of this type.

Mining and Processing

Typical open pit and underground mining will be adopted to extract ore
according to the nature of the deposit.

Before beneficiation process, the extracted rock will be crushed and
ground into smaller pieces to separate the gangue from the copper ore.
Different types of minerals have different beneficiation process. Typi-
cally, the oxides and the carbonates will be treated by heap leaching
where the ore will be stockpiled in an extensive open area for acid spray-
ing. The acid dissolving the copper from the heap will be collected for
copper recovery through an electrowinning process.
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Although the sulphides are resistant to sulfuric acid, some can still be
leached under the presence of specific bacteria which acts as a catalyst.
This is called bacterial oxidation heap leach. Again, the copper is collect-
ed through electrowinning from the resulting solution

Sulphides are less soluble than their oxide and carbonate counterparts
and processing sulphide ores is normally more costly and more energy
intensive than that of the more soluble oxide and carbonates. Froth
flotation, which uses chemicals to bind copper sulphide minerals to air
bubbles is used: the copper sulphides are collected as the bubbles float
to the surface. These concentrates are smelted to remove iron and other
impurities before electro-refining.

Market

Due to its high electrical conductivity, the major application for copper
is electrical wiring (60%). Roofing and plumbing uses about 20% of the
copper produced as it is more resistant to water and moisture than most
steels. The remainder is used to produce industrial machinery (15%) and
copper alloy (5%).

Most of the copper products can be recycled and reused, through pro-
cesses similar to the ones used for extracting copper in the first place. % -
Today, thousands of years after its discovery and early applications,
copper remains one of the metals in highest demand throughout the
world.
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The world's largest copper porphyry de-
posit occurs in Papua, Indonesia, where the
Indo-Australian and the Pacific tectonic
plates collide.

It has 2.6 billion tonnes of ore with about
1.13% copper, 1.05g/t gold, and 3.8¢/t
silver. It is a primarily a copper mine but,
at the same time, as a by-product, it is also
the world's largest gold-producing mine .

The ore is being mined by open pit and
underground. Copper and gold is recovered
through the flotation process. The open
pit operation started in 1972 and has
created a crater over 1.6km wide at the
surface.
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Copper Pricing Analysis 6/2/2012 <#EZ4BEFETHN>
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Copper Forecast in China

e s ¢ It i ted that ice to ri k its st th
3 BER T 4 I A E S e b AR AT S Y TR S TR - &B(E dulr?nZngcl:zed at copper price to rise back up and recover its streng
& BRI THESERY TS AR - ERRETSE)BUNEEIS M E S F I8 Lk
T17.4% o ¢ Forecast China copper demand to increase slightly for 2012, as supply

availability remains low
LS EE201 VA ERRBE TSN A T 252 T RS R - Bt 2018
HATRE » BT EEH RS SRS P E&HPREONIT(ECB)
TEHUE SIS - EX > e eEhis hEwy—EE > £4E12H ¢ Refined copper imports have continued to increase
[P ETEC RA T - I COBCRIANIRIS AR5 S EHR

¢ China copper demand growth is expected to slow down

¢ China accounts for about 40% of global demand
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Dat. Rockhound is a HK based company set up to serve the minerals
ace

industry in the Region. The company offers technical valuations
Cash seller and settlement copper prices Source: LME and services in the natural resources sector.
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