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Itt ma.kes metals to appear dark. -

i -icreases friction in machines. ? ade of iron.
I tincreases the maintenance costs of materials

t contamingtes tinned food.

Prevention of rusting tting in tO contact with ajp)
Rusting can be controlled by preventing the iron from gbee nidd: i
OXygen and water/ moisture. The following methoc?s canl_ 4 to the Surfac? ol Iron, aj
1. Oil ang grease. When a layer of oil or grease 1S app leO 1 and grease 18 applied ,
and moisture are kept away and no rusting occurs: = L
MOoving parts of machines. : ay from contact with irop

2. Paint or tar, Paint and tar keeps moisture and air aw a{,hile tar is used on irop
Paint is used on window frames, doors, bicycles €.t.C.
used in the construction of bridges and ships. i and air are k

: ture ept

3. Enamelling. Iron coated with enamel does not rust as mo1s P
away from the iron. als is referred to ag

4. Coating with other metals. The coating of iron with Otfllfr:mn‘:futm, silver and nickel
metal plating. The iron can be coated with zinc, tin, €
to prevent rusting from occuring. _

a) Coating with zinc. The process of coating iron with z
iron coated with zinc is called galvanized iron. Th
making iron sheets, bath buckets and pails. Galvanize
even when the zinc coat is scratched because zinc being mo

will react with air forming solids that seal off the scratch. o
b) Coating with tin. This is called tin plating. Iron coated with tin is used to make

tins that carry packed food, paints oil, e.t.c. Tin plated iron can rust when- the tin
coating is broken because iron is more reactive than tin and there fore will react
with the air and moisture forming rust. .

Coating with chromium. Chromium plated iron shines just like silver and can be
used to make bicycle handle, car bumpers e.t.c.

d) Iron coated with nickel prevents rusting from occurring. .
5. Alloying. In stainless steel, iron is mixed with carbon, chromium, nickel to prevent

it from rusting.

6. Sacrificial protection. The iron being protected from rusting is connected via a wire
to a block of a more reactive metal (magnesium and zinc are commonly used). The
magnesium/ zinc being more reactive than the iron will react in preference to iron
thus sacrificing to protect the iron. This method sometimes is referred to as
cathodic protection. i.e. the iron being protected acts as the cathode and the more

reactive metal acts as the anode.

inc is-called ga!vanigation and
he galvanized iron is u_sed for
d iron does not easily rust
re reactive than irop

Corrosion
Corrosion is the reaction between metals and the atmosphere which causes metals to

lose etrheir structural properties like shape, color, strength e.t.c. Examples of
corrosion include: rusting of irons, reaction of copper metal Wit}.1.tile xamplesy
(oxygen and carbondioxide) to form green solid of copper carbonate: t'gn of
aluminium with atmospheric oxygen to form aluminium oxide. e; reacti

Self protection from corrosion
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3?$eﬂ$e§:3t :l;gr:-lf p-gotect'm.g from corrosion e.g. magnesium and aluminium react

axide coatings prev;xtl es which form a thin layer on the surface of the metal. These

protected from furthe? air from reaching the rpetal beneath it hence the metal is

BEGRBEE the ruist formc:c‘::olrr.osmn. Unfortunately, iron cannot protect its self in this way

below it causi ed is porous and can allow air and water to reach the metal
sing further corrosion.

OXYGEN
Occurrence

en e
Slggocciizu;? f;ﬁlg‘ a‘é’ and makes up about 21% by volume of the atmosphere. It
widely distributeq in Ine kstates as oxides, sulphates, carbonates, nitrates etc, and
carbohydrates, fatsg s s clay and mineral compounds. Oxygen is also common in
¥e incteased l';y r, proteins and water. The amount of oxygen in the atmosphere can
like combustio such as photosynthesis and can be reduced by processes

N, respiration, rusting, germination etc.

Laboratory preparation of oxygen

gxgrggneri: an be prepared in the laboratory from oxygen rich compounds such as
IgM g) Pexc'ioxlde_ (H20,), potassium chlorate (KClOj), potassium manganate (V1)
( g;,_anf sodium peroxide (Na;0;). On a large scale oxygen is prepared by
electrolysis of sodium hydroxide (NaOH) and fractional distillation of liquid air.

Preparation of oxygen from hydrogen peroxide (Hzozlu

Apparatus and materials

Flat bottomed flask, dropping funnel, delivery tube, gas jar, beehive (gas jar stand),
* water trough, water, hydrogen peroxide, manganese (IV) oxide, cork.

Setup of apparatus

Hydrogen peroxide
Tap—t=t Delivery tube
Cork
—+——0Oxygen gas
Dropping funnel -
Flat bottomed flask e |____Gas jar

[») 'I., /

Water trough

c?o‘ Gas jar stand (Bee hive)

Manganese(IV)oxide

Procedure .
The gas jar is filled with water and inverted over a gas jar stand.

Manganese (IV) oxide is added in the flask. The apparatus is then arranged as shown

above.

Hydrogen peroxi ¢ funnel.

de is added to the manganese (IV) oxide through the droppin
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ff. The colorless gas is

Observati
: hen it is not required

Effervescence occurs as a colorless gas (oxy

go lected over water because it is slightly sO
ry.

Equation of reaction

gen gas) is given O
Juble in water OT w

Word equation
Manganese (IV) oxide —» oxygen + water

Hydrogen peroxide
Symbolic equation

MnO,
2H202(aq) » Oz + 2H20q)

rough a wash bottle containing

it is passed th i '
P e containing calcium

NB. If the oxygen gas is required dry,
through a U tub

concentrated sulphuric acid as shown below or
chloride and then collected using a syringe.

_ Syringe
@%—Hydro en peroxide [
B In]nlll:llllllllllllllll( ) ]

Tapﬁ :
Cork—Y ﬁ E( (E %ECO; K Piston
Dropping funnel-1- Dry oxygen gas
Flat bottomed flask — ,
- Wash bottle

o -
[Tt I ‘ ~
o 'a— Concentrated sulphuric acid

Manganese(IV)oxide

Purpose of Manganese (IV) oxide
Manganese (IV) oxide acts as a catalyst to speed up the rate of decomposition of

hydrogen peroxide. Without it, the decomposition would take place but at a very slow
rate. The rate of decomposition can also be increased by exposing the hydrogen

peroxide to sunlight.

Using t.he same setup as above, hydrogen peroxide is added drop by drop from the
funnel into potassium permanganate in the presence of dilute sulphuric acid. Oxygen
is liberated until when all the potassium permanganate is decomposed and turns

colorless.

Equation
5H20:(aq)+2KMnO4(aq)+3H2804(aq) — K2504(aq)+2MnS04(aq)+8H,0(1)+50,(g)
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