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Topic 9 : Reactions of Acids Revi sed April 1995

Al'l acids contain Hydrogen and can produce H+. Water, due to its
ionisation, is therefore a very weak acid :

H,0 = H+ = OH

Bases are conpounds which accept Ht. Acids, therefore, react with
bases.

There are three inportant bases :

Hydr oxi de i on o
Oxi de ion -
Car bonate i on CQ;2-

Reaction of bases with Water

Bases which dissolve in Water formal kalis :

Example 1 :

( Na*) ,C- + H,0 -> 2 Na+tOH

Example 2 :

( Nat) ,COy2- + H,0 -> Na+OH + Na+HCO;-

Reaction of bases with Acids

In general the reactions are :

OoH + H+ -> H,0

- + 2 H+ -> H,0

CQO,2- + 2 H -> Cco, + H,0
Examples :

1. Hydroxide ion

Example 1 :

Na+OH + HCl - ->  Na*tQ - + H,0

Sodi um
chl ori de
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Example 2 :
2 KtOH + ( H") ,SO,2- ->  (K¥),S0,2- + 2 HO
Pot assi um
sul phat e
Example 3 :
Na+OH + H*NO;- ->  Na*NQ;- + H,0
Sodi um
nitrate
Oxide ion
Example 4 :
Cu2+Ce- + 2 HNOy  ->  CQu2H(NOy), +  HO
Copper (11)
nitrate
Carbonate ion
Example 5 :
My2+CO2-  + 2 Hd-  -> Mg+ d-), &G+ KO
Magnesi um
chlori de
Example 6 :
Cu2+C0Oy2-  + (H),SO2- ->  Cu2+SQ,2- + Co, + HO
Copper (11)
sul phat e
Example 7 :
(Na) 002 + 2 HNOy  -> 2 Na*NOy + 0, + HO
Sodi um
nitrate

Acid rain attacks rocks containing |inestone and buil di ngs nade
frommarble, both inmpure forns of Cal ci um carbonate.
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Experiment : To prepare Copper(11) sul phate by the reaction in
exanpl e 6.
Copper (I'1) carbonate
added till no nore
reacts

Beaker contai ni ng
di lute Sul phuric
acid —

When the reaction is over (no nore bubbles of Carbon di oxide) the
excess Copper(l1) carbonate can be filtered off since it is not
soluble in Water. The Copper(I1) sul phate is obtained by evaporation
of the filtrate

A simlar procedure could not be used if the carbonate was soluble in

Water. In exanple 7, Sodium carbonate is soluble in Water and the
excess woul d di ssol ve contam nating the Sodiumnitrate sol ution.

Reactions of acids with metals

Example 8 :
M o+ 2 Hd - -> Mg2H(d-), + H,

Magnesi um Hydr ogen

chl ori de gas
The netal |oses el ectrons : My -> My2+ + 2e
The H+ ions gain them : 2 H+ + 2e -> H,
Example 9 :
Fe +  (HY),S02 -> Fe2:SQ2- + H,

lron(ll) Hydr ogen

sul phat e gas

Structures nade fromlron are rapidly attacked by acid rain.

Experiment : To prepare lron(ll) sulphate by the reaction in
exanpl e 9.
I ron wool
ﬁ‘— added till no
nore reacts
W

Beaker cont ai ni ng
di lute Sul phuric
acid —_—
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The Hydrogen burns with a "POP. This is the test for Hydrogen
Wien the reaction is over (no nore bubbles of Hydrogen) the
excess lron can be filtered off and the Iron(ll) sul phate
obt ai ned by evaporation of the filtrate.

Neutralisation (naking the pH = 7)

In each of the exanples (1-9) the acid is neutralised : Ht ions are
renoved, reducing their concentration and noving the pH towards 7.

The conmpound fornmed as a result of replacing the H ion of an acid by
another positive ionis called a Salt. In exanples 1-9 the salts are

naned : Sodi um chl ori de, Potassi um sul phate etc.

Everyvday examples of neutralisation

1. Cal ci um hydroxide (line) is added to soils to reduce acidity.

2. Lime is also added to | ochs to reduce acidity caused by acid
rain.

3. Acid in the stomach causes indigestion and can be neutralised by

dri nki ng Magnesi um hydroxi de solution (MIk of Magnesia).

Preparation of INSOLUBLE salts

I nsol ubl e salts cannot be prepared by the nethods of neutralisation
descri bed above : the salt would coat reactant surfaces and prevent
attack by the acid.

I nsol ubl e salts are prepared by PRECIPITATION. Two sol utions are

m xed to give an insoluble product called a precipitate.

Example : preparation of Lead(ll) chromate Pb2+CrQ,2-

Pb2+(NOy), + (Na+),Cr Q2 ->  Pb2+Cr Qp2- +  2Na*NOy
Lead(I1) Sodi um Lead(I1) Sodi um
nitrate chromat e chromat e nitrate
Sol . Sol . | nsol ubl e Sol .

precipitate

Lead(l1) chromate forns an insoluble, yellow precipitate which can be
filtered off.

In preparing salts, then, we nust first decide if the salt is soluble
or insoluble. If soluble, we can choose one of the neutralisation
reactions (Exanples 1-9) ; if insoluble, we nust use a precipitation
reaction.



