| SURFACE CHEMISTRY

f we consider a liquid or a solid substance then we find that a molecule which is present in the bulk or
1erior of the substance is being attracted uniformly from all sides by the neighbouring molecules and :
hence there is no net force acting on the molecule. T

..-:Qﬁm:-'oﬁlér'hand, . If we consider a molecule that is present near the surface , we find that such a

- Molecule is not bonded to other molecules from all sides but has some unutilized valencies because there

. @re no neighbouring molecules above the surface to which it can be bonded.

 As aresult of these unbalanced forces the molecules present at the solid or liquid surface tend to satisfy
i _thelr residual forces by attracting or retaining on their surface the molecule of other species when brought

in contact with them. This result in increase in concentration of the substance near the surface compared

- with the bulk phases.
ﬁdso’rbed : A substance which has different concentration at the surface than in the bulk or interior phase
is ;aid to be adsorbed and the existence of a substance at a surface in a different concentration than
in the adjoining bulk phases is called adsorption
Adsorbent : The material upon whose surface the adsorption takes place is called adsorbent while the
molecular species used to get adsorbed are called adsorbate.
pesorptinn : The process of removal of an adsorbed substance from the surface on which it is adsoroed
1S called desorption. It is reverse of adsorption and can be brought about by heating or by reducing the

pressure

Difference between adsorption and 2bsorption
ADSORPTION ABSORPTION

1. It is a surface phenomenon. 1 It concerns with the whole mass of the absorbent
in it, tne substance is only retained on |2 It implies thal a is substance is uniformly distributed,
the surface and does not go into the through the body of the solid or liquid.

bulk or interior of the sclid or liquid u
3. In it the concentration of the adsorbed | 3 In it the concemra*;és @O .
.

molecules is always greater in the free
eS%

4. 1t is rapid in the beginning and siows .(-\ N rs at t t{Zorm rate, ,
- down near the equilibriurn .‘( O " ’22 ?g
5 Examples % \I\l 5 e E’&ng

{{a) Water by sibvoa_ Water vapours absorbed by anhydre Js. CacCl,. :
{b) NH, is by charcoal ) NH, Is absorbed in water forming NH,OH

{(e) N, is adsorbed on mica.
{id} O, is adsorbed on tungsten surface
{e) Declourisation of sugar solution by
| activated or animal charcoal.

1t Ink is adsorbed by bloting paper.
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- n is valid for phm mmuon amy |
. W is valid only in the lower pressure range
‘,!Mmﬁmmmmaxh re and h adsorplion isotherm i W
,m is based on kinetic consideration e s ol . "
‘rmng to Langmuir — ; ¢ 5 @
{a} ‘ﬂ\lm is adsorption of gas molecules on the surface of the solid il
(b ‘Thare is desorption of the adsorbed molecules from the surface of the sofid
~ {e) There is formation of unimolecular layer and thus it is chemisorption

i : 1:) A dynamic equilibrium is attained when rate of adsorption = rate of desorption

(f) Based on the above facts, langmuir adsorption isotherm is represented as

‘Where a & b Langmuir parameters.
Case-l At very high pressure
bp >>> 1, hence 1 + bp = bp

N o o = constant

This shows saturation point as shown along BC.
Case-ll At very low pressure

bp <<< ] o 1+ bp ~ 1 : PR
< uk
e

e
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' 3 This is shoWn along OA
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Common Colloidal Systom

]
: sdhpemmmadhsm are called lyophilic (solvent-loving) colloids. In such ¢ lhm

"Dlaparsion medium | Colloidal system Exampies

Liquid Tnam or froth Soap sols, lemonade froth, |
whipped cream.

 Salid Solid foam/Sol Pumice stone, styrene, foam, 4
foam rubber.

i.iduid : Gas Aerosols of Fog, clouds, fine insecticide

Liquids sprays.
Liquid Liquid Emulsions Milk
Liquid Solid Gels Cheese, butter, boot polish,
table jellies.
Solid Gas Aerosols of Smoke, dust
Solid

Solid Liquid Sols Most paint, starch dispersed in

water, gold sol, muddy water, inks.

Solid Solid Solid sols Ruby glass, some gem stones.

* A colloidal system in which the dispersion medium is a liquid or gas are called sol are called
hydrosols or aqua sols, if the dispersion medium is water When the dispegion m@@ olor benzene o
they are accordingly called alcosols or benzosol. G s

» %d aerosols. ¥ 41 ,‘; :

Colloidal systems in which the dispersion med»unﬁ
re called

Colloids in which the dispersion £ Is :’2 eese etc. They havga mw :
structure. Some coilmd "{ “can beha * nd a gel. At high tempelamaﬁnl&m

gwu d g@@ut ow temperature and high gelatln
mnm? nge into a gel. ﬁ ko

Based on interaction or affinity of phases : On the basis of the affinity or interaction b
phase and the dispersion medium, the colloids may be classified into two types 5 s

Lyophilic Colloids : The colioidal system in which the particle of dispersed p
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