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Topic 1 : Chemical Reactions Revi sed April 1995

Al matter is nade up of particles, the sinplest of which is the

atom El ements contain only one kind of atom A nol ecule is a
cluster of atons bonded together.

Exanpl e : Oxygen gas O,

There are about 100 different elenents. Each has a nane and a synbol .

Exanpl es : Car bon C
Oxygen @)
Hydrogen H

Wien el enents react together energy is either given out (exothermc

reaction) or taken in (endothermic reaction) and a conpound is
formed (a conpound is a substance which consists of different
el enents bonded together). If the conpound contains only two el enents

its name usually ends in - IDE; if it contains the additional
el ement Oxygen its nane usually ends in - ITE (or - ATE indicating
nmore Oxygen).
Exampl e : Carbon + xygen -> Car bon di oxi de
C G, CG,

This is an exanple of a chem cal reaction, a process where
subst ances react together to form NEW substances. Notice that there
is nearly always a change in appearance during the reaction (Carbon
is a black solid ; Oxygen is a colourless gas ; the product, Carbon
di oxi de, is a colourless gas).

Experi ment 1

Obj ect : To react Carbon with Oxygen
Met hod :

Rocksi | CARBON

Pot assi um ﬁ-,_;,L ! /m
per manganat e G e %‘
(Oxygen source) iRy @jﬁ?ﬁ “ w

Heat
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Experi ment 2

Obj ect : To react Magnesiumwi th Hydrochloric acid
Magnesi um + Hydrochloric acid -> Magnesiumchloride + Hydrogen

Met hod :

Hydrogen is given off
(burns with a pop)

Magnesi um +

Hydr ochl ori ¢ acid W Energy is given out

(solution gets hot)

Chem cal reactions occur in our daily lives : when we eat food the
food conbines with the Oxygen we breath in produci ng Water, Carbon
di oxi de (breathed out) and energy.

N.B. M Xt ures contain substances which have NOT reacted together.
Air is a mxture of Oxygen and Nitrogen in the ratio 1 :4.

Topic 2 : The Speed of Reactions

Sone reactions are fast (reaction of Sodiumw th Water) ; other
reactions are slow (rusting of Iron).

The rates of particular reactions can be increased in FOUR ways :
1. By using a small particle size.

Example 1 : Reaction of Magnesiumw th Oxygen :

Magnesi um + xygen -> Magnesi um oxi de

My G MO

Powder ed Magnesi umreacts faster than ri bbon because the powder
has a greater surface area allow ng nore Oxygen to get at the
Magnesi um

Exanmpl e 2 : Powdered coal burns in Oxygen nmuch faster than a
[ unp.

Where powdered coal is stored it nust be well danped down because
of the danger of expl osion.

2. By increasing the concentration of solutions.

A solution is forned when a solute dissolves in a solvent (usually
wat er) .

Exampl e 1 : Reaction of Magnesiumw th Hydrochl oric acid.

The nore concentrated the acid the nore collisions between acid
particles and Magnesi um and the faster the reaction.
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Exanmple 2 : The nore concentrated the solution of bl each the
qui cker it bl eaches.

. By increasing the tenperature.

Example 1 : Reaction of Zinc with dilute Sul phuric acid.

Zi nc + Sul phuric acid -> Zinc sul phate + Hydr ogen
The reaction becones faster as the reactants are warned toget her
in a test tube.

Exanple 2 : Low tenperatures are used to store food to sl ow down
deconposi tion.

. By using a catal yst.

Cat al ysts are substances which speed up some reactions. Usually
they are highly specific : a catalyst for one reaction need not
speed up another. Catal ysts are not used up during the reaction
and so, can be recovered at the end of the reaction.

Exanple 1 : Deconposition of Hydrogen peroxide H,Q.

H0, -> RO G

Reaction is slow at roomtenperature. Addition of a small anount
of Manganese di oxi de catal yst speeds up the reaction : Oxygen is
given off rapidly and relights a glow ng splint.

Exanmple 2 : In naking wine a natural catalyst called an enzyne is
used to speed up the conversion of ducose into
Al cohol .




