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THREE TYPES OF SOLUTIONS

There are three types of solutions: acid, neutral and al kali.
Acids

Hydrochl oric acid, Sulphuric acid and Ntric acid are all acids we
use in the chemstry |aboratory.

Vi negar, |enonade, soda water and Coke are all acids we are nore
famliar with at hone.

Neutral

e.g. Water and Sodi um chl oride sol ution.

Alkali

Sodi um hydr oxi de, Linewater and Amonia solution are all alkalis we
use in the chemstry | aboratory.

Baki ng soda, oven cl eaner, dishwashing powder, bleach and soap are
nmore comonly used at hone.

pH Scale

To nmeasure whether a solution is acidic, alkaline or neutral we use
the pH scal e which ranges frombelow O to above 14.
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W can neasure a solution's pHin three ways:

1. Uni versal | ndicator

This is a liquid whose col our changes with pH

pH: 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Col our: <- RED -> ORANGE YELLOW YEL/GREEN GREEN  GREEN BLUE PURPLE
(‘} Many flower pignments are natural indicators.

D ssol ve these col oured substances froma few fl owers and
investigate their colours in acids and al kal i s.

2. pH paper

This i s paper whose col our changes with pH
The colours are simlar to those of Universal |ndicator above.
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3. pH neter

This is an instrunent

whi ch neasures pH

directly. Just insert the 13. 6
the pH electrode into the
solution and the pHis
shown on the neter.

pH el ectrode

pH net er sol ution
00 | |

The lower the pH of an acid the greater the acidity. Strong acids
such as Sul phuric acid have pH s between 0 and 2. Wak aci ds such as
Vi negar have pH s between 3 and 6.

The higher the pH of an alkali the greater the alkalinity. Strong
al kali s such as Sodi um hydroxi de sol uti on have pH s between 12 and
14. Weak al kalis such as Amoni a sol ution have pH s between 8 and 11

If we dilute an acidic solution the acidity decreases and the pH
rises.

If we dilute an al kaline solution the alkalinity decreases and the pH
falls.

Aci d Neut r al Al kal i
pH=0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
> «
D luting acidic D luting al kaline
solutions raises the pH solutions |owers the pH

Neutralisation
Al kalis react with acids formng neutral solutions. The pH of the

acid noves up towards 7; the pH of the alkali noves down towards 7.
We call this type of reaction NEUTRALI SATI ON

Exanpl es:
1. Neutralisation of Hydrochloric acid with Sodi um hydroxi de:

Hydrochl ori c + Sodi um -> Sodi um + Wat er
acid hydr oxi de chl ori de

2. Neutralisation of Sulphuric acid with Sodi um hydroxi de:

Sul phuric + Sodi um -> Sodi um + Wat er
acid hydr oxi de sul phat e

3. Neutralisation of Nitric acid wi th Sodi um hydr oxi de:

Nitric + Sodi um -> Sodi um + Wat er
acid hydr oxi de nitrate
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The products are always Water and a conpound called a SALT (Sodi um
chl ori de, Sodi um sul phate and Sodiumnitrate in the above exanples).

Aci ds can al so be neutralised by addi ng netal carbonates when, in
addition to Water and a salt, Carbon dioxide gas is al so forned.

3

Add Copper carbonate to Hydrochloric acid

Copper + Hydrochloric -> Copper + Water + Carbon
car bonat e acid chl ori de di oxi de

Copper carbonate

added till no nore

reacts

di lute Hydrochloric
aci d

When the reaction is over (no nore bubbles of Carbon

di oxi de) the excess Copper carbonate can be filtered off
since it is not soluble in Water. The Copper chloride is
obt ai ned by evaporation of the filtrate.

Everyday exanpl es of neutralisation include:

* the treatnent of acid indigestion with Magnesi um hydr oxi de
tablets (M| k of Mgnesia)

* the use of vinegar to neutralise the alkali in a wasp sting.

Acid Rain

Fossil fuels (coal, oil and natural gas) contain Carbon and Sul phur.
Wien we burn fossil fuels the Carbon reacts with Oxygen form ng
Car bon di oxi de gas:

Car bon + xygen -> Car bon di oxi de

The Sul phur al so reacts with Oxygen form ng Sul phur di oxi de gas:
Sul phur + Oxygen -> Sul phur di oxi de

The Carbon di oxi de and Sul phur di oxide dissolve in rain water formng
acids. We call this acid rain. Lochs and rivers becone poll uted.

Anot her source of acid rain is the notor car. The sparking of air in
t he car engi ne causes Nitrogen and Oxygen in the air to react formng
Ni trogen di oxi de:

Nitrogen + Oxygen -> N trogen di oxi de

Ni trogen di oxide also dissolves in rain water formng an acid.
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é‘ If we spark air in the |laboratory, the N trogen and Oxygen
present in the air, react formng Ntrogen dioxide - a
brown gas.

Ar (N trogen + Oxygen)

Shaki ng sone of this Nitrogen dioxide with Water produces
an acidic solution - it turns Universal |ndicator red.

Aci d rain damages buil di ngs nade of carbonate rock.
e.g. Marble (Cal ciumcarbonate) dissolves slowy in Ntric acid
gi ving of f Carbon di oxi de.

dilute Nitric —— Mar bl e chi ps
acid (Cal ci um car bonat e)

\_n"ra"ouroa® 2 i)

Acid rain al so danages structures nade of Iron or steel.
| ron wool dissolves slowy in Sul phuric acid giving off Hydrogen.

dilute ———————?vj

Sul phuric DI | ron wool

aci d

Acid rain also destroys soils, plant and aninmal life.

The probl em can be tackled in two ways:
1. Prevention

If we burned |l ess fossil fuels and relied | ess on our cars the
anount of acid rain could be reduced.

2. Neutral i sation

Acidic | ochs can be neutralised by addi ng Cal ci um hydr oxi de.



