iy

%\

it Is that branch of chemjg ,
108 at the surface of a solig wu.%wch s Wh the intgracgon ‘

i | v*) of a certal
nmsa;ﬂaceqns ®xposed (t./¢) g o gas m';

» ”g{._“?‘_ﬂffjat“ Surface of solid

- i i

ok e junﬂ'nesudacauf!?\escdd.

pon th
) and the solid Is called adsorben( (m,;_n /. : :}l.mm of a solid is called asorbats

Methylene blue is on organic dye. When finally divided charcoal UV kL) s stired into
the dilute solution of methylene blue, then the molecules of dye are adsorbed by the paricles
of charcoal. The process of adsorption is noted by the effect, that intensity (=) of
of solution decreases.
| has also been observed (t/042) that the pressure of the gases like SQ,, CL, and R, are
decreased, when powdered charcoal is placed in the vessels of these gases. Actually, the
* molecules of these gases concentrate (22 # /) on the charcoal surface and we say that
gas has been adsorbed on the surface of charcoal.

Difference Between Adsorption And Absorption:
As we have above, that in case of adsorption the concentration is present on

solid («+ L v of absorption, the outer substance penetrates

L. uf) into ﬂ:': Bog‘:lmf:nam. absorption and adsorption take place side by

e o5 introduced which is called sorption. This phenomenon
For this purpose, a new term has been
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forces (L& 7 (L) on the solid surface. These residual forces
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12.1.4 Types Of Adsorption:

When a gas is adsorped on the suriace of 3 sold, then two fypes of adsrrfier, -~
thought of 3 -
(a) Physical (") adsorption (b) Chemical (([L.£) adsomsioa
(i) Physical Adsorption
"It is that type of adsorption, which is due fo presence of Van der Waars
forces between the gas molecules and the solid surface.” The adsorpiion of H, and O, o <
surface of charcoal is physical adsorplion. This is also called Van der Waz's adsormtien
(ii) Chemical Adsorption
"When the molecules of 2 gas are held by the solid substance by chemical bonds, g,
it is called chemical adsorption.” It is also called chemisorpton
Hydrogen is chemisorbed on nickel. Hydrogen has physical adsomtion on ricks! 20 = =
dissociation (2 £ £ 7) of H, it gets chemisorption on the surace o ruckal @ —sars = ._r,_,_;:_.__‘:
adsorption is a combinafion of two types of adsorptions 1.e. physical and cheeacal
12.1.5 Difference Of Physical And Chemical Adsorption:
When the gases are adsorbed on the solid surface then ez c2n be o yscal of chemjcy
adsorption. These two types of adsorptions differ in many respects Let us 52uss some of mem
(i) Surface Area:

The extent () of adsorption depends upon surface arez (5.7 ) Gn
adsorbent, greater the amount of the gas adsorbed. If nicke! =~

- S Fag
L g ==5 dTt Naly dygy
(UL A), then they adsorb the hydrogen gas to greater extent just fixe charenal 2nd Siies = .
(i)  Nature of Gas: { acliorigts
~ Greater the critical temperature of gas, greater the possibility (=) of adsompiion Criiesy
temperature of SO, is 157°C and 1 g of activated charcoal adsorss 230 o of S0, But adsorfin
CH, and H, s less.

(ili) Heat of Adsorption:

It is the amount of heat evolved when 1g mole of a gas is adsorbed on the sobd surfacs
Thishealufalsmpﬁmbmbrmdsumwshhw of 5 kcal mol™" . & varies
20 - 100 kcal mol~" for chemisorption.

(iv) Reversible Process:

(v)  Effect of Temperature:
mmmmax¢mmmmmmﬁm:a- eneraly
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190°C, but at 800°C chemisorption takes place to fom niide. -
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12.2.8 Applications Of Adsorptions:

The phenomenon of adsorption of gases by solids and of solule particles has mgn

applications on Industrial scale (¢ An 5~ ) and in the laboratories as well We are going to dise

uss
some of them.

(1) Removal Of Coloured Matter From The Solutions:

When substances are prepared in the laboratory or on industrial scale, then th

€y develop the
colour due to the impurities. Animal charcoal is used to remove the coloured impurities The Coloureq

solutions of cane sugar (S~ Jth-.:-_.zJ_') can be decolourized (t./ £, ) by animal charcoal o
aclivaled charcoal,
(2) Chromatographic Analysis:

The process of chromatography (di/ﬁ:’,/) invoives the principle of selective (J}f ¢ 2= }

adsorplion. This is done by dissolving the mixture in a suitable solvent (... —&+). This solution is
poured through a tube which contains the adsorbent. The commonly used adscrbent is alumina.
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powar flask for the storage of liquid air or liquid hydrogen

)

 the molecule of the gases, wh*:;ﬂ Of this chapter, that the solid
jjon at the surface and completa the re

s of “‘. m — %9
or part of 0 Mixtyye ———— | 993
SEL n(:inﬂ um;uultuh& 9 Other D::l ‘Whlt,h W0 aanily adnorbed on alumina remain in the
rellva adsorpti : .dwl'pﬁon Co-afl| 1{ o the Mixuties arg adsorbad one after the othes
selec rption of he gasos by llqu{; ;mm The mixture of gases can be saparated by
Heterogeneous Catalys|s. 0. TS process is called ga

s chromatography

r &
oatalysts (W8 1) o #)

h
AV8 10 react upon the surface. 1 this way, they do the

action
production Of High Vacuum: :

Suppose we have partially evacuated (.

06 > | ¥ ': ¥ o) vessel It is connecled 1o a
d with the liquid air. The molecules of the gas are
n high vacuum equipment (J1 L Iy v, ey J) a8
We can also use silca gel as an adsorbent

Froth Floatation Process:
During the metallurgy of the metals, the ore is crushed (Vi3 #) to a fine powder and it 18

qspended in water. It is agitated (1 = .»J) with pine oil (&« U » Lo 4 240 28 W) In he

nce of water containing a detergent (/¥'35%), This detergent acts as a foaming agent (I &t Ju)

s bubbled into the mixture. The air bubbles are stabilized (¢ ¢) by the detergents. The adsorbed
W | particles are wetted with oil and rise to the surface. The silica and other earthy matier s welted
rm\::ef and settles down at the bottom. This method is best applicable for the low grade sulphide ores

as PbS, 7nS and CuS.
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