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Metals

1. Atomic structure

Most elements arranged in the periodic table
are metals. The zig-zag line separates them
from the non metals. Even though four-fifth
of all the elements are metals, they don’t
make up more than one quarter of all the
materials found on earth! Some metals are
very rare.

Metals have certain properties in common
(see also page 2 of the first chemistry block,
where we examined properties).

* They are usually shiny (the dull looking
coat of iron is actually iron oxide).

* They conduct heat and electricity

* They are usually malleable

* Some react in the presence of oxygen,
some don’t (noble metals and base
metals)
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These properties are explainable when we look at the bonds between metal atoms:
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* Metal-ions, positively charged, with a
full outer shell (noble gas configuration)

* “Electron gas”, free moving negatively
charged electrons
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The positive metal ions are bond together with electron “glue”.

RYvgugandfnfaragnyuagydsdas  (agxd)

. gq&’iq&’sm‘;ﬁ’@'&"éfq'aﬁxw&'@ﬁ'&fm

¢ Characteristics of the electron shell
of metal atoms:
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¢ How do metal atoms reach a noble
gas electron configuration?

* Malleability
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* Conductivity:

. gfq'ﬁ:"s’ﬁ'&’q&'qQ3‘@:’:13’&:’:%qy

2. Noble metals and base metals

Some metals react in the presence of oxygen
(and water) and build metal oxides. They are
called base metals. Others are less reactive;
they remain in their metal form. They are
called noble metals.

Let’s examine some of the pure metals we
know:

Copper (Cu), Iron (Fe), Aluminum (Al),
Silver (Ag), Zinc (Zn), Gold (Au),
Magnesium (Mg)

1. Experiment: We put the metals into an
acidic solution (acidic means vinegar,
lemon juice, Cola...): An acidic solution
has free H" (Hydrogen nucleus, or

Proton).
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Observation: an' Ay
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Make a reactivity series:

2. Experiment: We heat the metals with a flame. ’»\\1 SRR :g&'gq&]g&&'&wqgw

Observation: {RETN

3. Experiment: We soak a piece of iron 'a\‘[ REARLA] :g&'nw@q&ﬁ'iwgaq’@x‘g&@'
wool in an acidic solution. Then we put P S ST R - S
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3. Corrosion of Iron and steel

Steel and iron is made useless by the
formation of iron oxide, rust.

Experiment. We put freshly polished iron
nails into test tubes with 5 different
conditions. After one day we examine the
amount of rusting.

Questions:

o In which conditions is the most brown
rust formed?

. What must therefore be present to
form rust?

. What could the chemical
formulae for rust be?
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4. Minerals and Ores
Some metals like Gold (Au) can be found

pure in nature (or native??). Most of the
metals however are combined with other
elements and form rocks or minerals. Pyrite
(Iron sulfide) is one example, malachite (Cu
mineral) another. Rocks or minerals, which
contain metal compounds, are called ores.

They form mostly ionic compounds (salts).
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Experiment: Again we burn Magnesium A§A'§Y5]  RENARRGRIIAAR (Mg) A=
(Mg) ]|

Observation: HINER]

Explanation and formulae: ARG R R AN

* That’s the reason why in places of metal
production, there is often also a power
plant, which delivers the required
energy. If we make the most of the
metals we obtain from the ores, we can
keep energy use down. This not only
helps to conserve our limited resources,
but also decreases pollution!

¢ Reactive metals are hard to extract from
their ores (Mg, Al, Na). Unreactive
metals leave their ore more easily (Cu,

Ag).

DR G LR AN CEALC RIS
qéAR] FvggaARsNaEEsas YA
z

~F

QR 'S&@u}&’i’g&’a’mna'§q&'&'5:'z:‘£‘gmw

3
3

FugngueBgEigunF gy aiees) By

ELENEY SEELER T ¥ COEE S AR

mi’q&u@gwwaﬁni&”’qgmw:’@\l :’5’:5:'13 EG|

IS
IS

AR Eog § g ana R ER g (Mg,
Al, Na) S8 RFFRBFUARQT AR agx
F§ R g g ER g g Ry
§23581(Cy, Ag)

Adrian Wirth, translated by Lhundup Dorjee and Tsering Dhondup Dalu

Mundgod, April 2005



|6

SMD, Chemistry 2

5. Alloys

Mixtures between metallic elements are
called alloys. Pure metals often have a
combination of properties which are not so
useful. With mixing different metallic
elements together, the properties of the new
material, the alloy, can be suitable for
special tasks.

In human history, the first alloy that totally
changed people’s lives was a mixture of
copper and tin, called bronze. It was not
brittle and could be sharpened. So it
provided very good tools and weapons.
Historians call this period of humankind the
“bronze age”. Soon after, the discovery of
iron made an even bigger difference. It’s
even harder and sharper than bronze. The
period in time when iron was discovered is
called the “iron age”. Nowadays, iron is still
the most widely used metal in the world.

Brass is an alloy made from copper and
zinc. It is used for making house wares such
as candle sticks or for statues.

Steel is an alloy that contains mostly iron
with a little carbon. Stainless steel contains
20% of chromium and 10% of nickel and
doesn’t rust.

Aluminum alloys are widely used when
lightness is needed. Pure Aluminum is
neither very hard nor very strong. Adding
4% of copper and 1% of magnesium
(Duralumin) makes it suitable for aircraft
bodies. The production of aluminum uses a
lot of energy, so we should use it
responsibly (compare page 180 of the
chemistry book).
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