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Displacement Reaction

¢ A single-displacement reaction is a chemical readt which one (or
more) element(s) replaces an/other element(sgongound. It can be
represented generically as:

A+B-GC->A-C+8B

e Displacement reaction can also be defined as féMeactive metal
displaces less reactive metal from its salt sotuti

e Examples- Fe + CuS(aq) —> FeSfaq) +Cu
e 2AgNO; +Cu —> Cu(Ng), + 2Ag
e /n + HCl —> nGl+ H,
Characteristics of Displacement reaction
e High reactive metal displaces low reactive metal.
e The displacement process is slow.
¢ In this type of reaction metal displaces other irfieten its salt solution.
e 7Zn(s) + CuSQ@aq) — ZnSQ(aq) + Cu(s)

(Copper sulphate) (Zinc sulphate)



Pb(s) + Cu@laq) — PbCGl(aq) + Cu(s)
(Copper chloride) (Lead cide)
Zinc and lead are more reactive elements than coppey displace
copper from its compounds.
Activity 1.9 NCERT TEXT

Experiment-Take three iron nails and clean them by rubbiniy wand
paper.Take two test tubes marked as (A) and (Byath test tube, take
about 10 ml copper sulphate solution.Tie two irarlswith a thread and
immerse them carefully in the copper sulphate goiuh test tube B for
about 20 minutes. Keep one iron nail aside for canmspn. After 20
minutes, take out the iron nails from the coppdplsate solution.
Compare the intensity of the blue colour of coppédphate solutions in
test tubes (A) and (B).

Observation-The iron nail become brownish in colour and theeblu
colour of copper sulphate solution fade. Soluti@@our changes to light
green

Inference- In this reaction, iron has displaced or remowvectiaer
element, copper, from copper sulphate solutions Téaction is known
asdisplacement reaction. Green colour is duet ¢otimeation of ferrous
sulphate(Ilron (1) sulphate).

Fe(s) + CuS(q)— FeSO4(aq) + Cu(s)
(Copper sulphate) (Irofpbate)
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Fig: Single Displacement Reaction- lron nails with copper sulphate solution



Double Displacement Reaction

e A double displacement reaction is a type of reaatowhich two
reactants exchange ions to form two new compoudaoisble
displacement reactions typically result in the fation of a product that
IS a precipitate.

¢ Double displacement reactions take the form:
AB+CD— AD +CB

e Examples-Pb(Ng),(aq) + 2 Kl(aq)— 2 KNOs(aq) + Pbj(s)

e AgNOsz(aq) + NaCl(ag)~ AgCl(s) + NaNQ(aq)

* FeCk(ag) + NHOH(agq) - NHECl(aq) + Fe(OHXs)
Activity 1.10 NCERT TEXT

e Experiment-Take about 3 mL of sodium sulphate solution iasd t
tube.In another test tube, take about 3 mL of paxchloride solution.
Mix the two solutions.

e Observation-A white ppt is formed which settles down in a aoless
solution.

¢ Inference-This insoluble substance formed is known as aipitate.
Any reaction that produces a precipitate can bleaa precipitation
reaction.

NaSOiaq) + BaCGlag) — BaSQ(s) + 2NaCl(aq)

(Sodium Sulphate) (Barium Chloride) (Bariuoighate) (Sodium
Chloride)

Characteristics of Double Displacement Reaction

¢ A double displacement reaction is a type of chehngaction in which
the reactant ions exchange places to form new ptedu

e Usually, a double displacement reaction resulfgatipitate formation.

e The chemical bonds between the reactants may ter ebvalent or
lonic.



¢ A double displacement reaction is also called ebt#oreplacement
reaction, salt metathesis reaction, or double deosition

Neutralisation Reaction

e A neutralization reaction is a chemical reactiotws®n an acid and
a base which produces a more neutral solution.

e The classic example of a neutralization is thetreabdetween an acid
and a base to yield a salt and water:

e acid + base- salt + water
HCl + NaOH+ NaCl + H20
HCl + KOH * KCI + H20
2HNO; +Mg(OH), + Mg(NQ), + 2H0
Characteristics of a neutralisation reaction

¢ Neutralization is a process when acids and bases i@ form salt and
water.

e The pH of the neutralized solution depends on titength of acid or base
involved in it.

e |f a strong acid is mixed with a strong base thendalt formed is
neutral.

e KOH + HNO;—™ KNG, + H,0

e |f a strong acid is mixed with a weak base therattid formed is acidic.
e HC| + NH,OH — NHCI + HO

e |f a weak acid is mixed with a strong acid thendh# formed is basic.
e CH;COOH + NaOH-— CKCOONa + HO

¢ |onic Equations for Neutralisation reaction

While strong acids and strong bases completelydiate, weak acids
and bases only partially dissociate to form anldaqwim mixture. The
neutralization remains incomplete.



HCl(aq) + NaOH(agq)— NacCl(aq) + HO(l)

When equal amounts of a strong acid such as hylnoclacid are mixed
with a strong base such as sodium hydroxide, thdtress a neutral
solution. The products of the reaction do not htreecharacteristics of
either an acid or a base. Here is the balancedcualeequation.

H*(aqg) + ClI(aq) + Na'(aq) + OH(aq) — Nd(aq) + Cl(aq) +H,O

Chemical reactions occurring in agueous solutienaore accurately
represented with a net ionic equation. The fulla@yuation for the
neutralization of hydrochloric acid by sodium hyxide is written as
follows:

H'(ag)+ OH(ag) —> HO

Since the acid and base are both strong, theyilyadnized and so are
written as ions, as is the NaCl formed as a produst sodium and
chloride ions are spectator ions in the reactieaving the following as
the net ionic reaction.

Application of Neutralisation Reaction

In the rubber industry, ammonia solution, )XHH, is used to prevent the
coagulation of latex because ammonia solution,H{ can neutralize
the acid (lactic acid) produced by bacteria inl#tex.

Bee stings contain formic acid and are acidic itureg these stings can
be neutralized by applying a base like baking soda.

Acidity or gastric problems arise due to an inceeafsacid in the
stomach, Anti-acids or antacids are medicines aontabases such as
NaHCO3 (sodium bicarbonate) Mg(OH)2 (magnesiunrbxde)
neutralize excess of acid in the stomach

Most food particles are acidic in nature. For exEmigmonade,
chocolate, etc. Such foods produce acid in our madnich reacts with
enamel i.e. calcium phosphate and leads to caviligiag toothpaste
while brushing helps to neutralize the acid siruzglpaste is a base.







