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Differences between Physisorption and Chemisorption

Physisorption ($itfare 3rferanor)

(Vander Waal's adsorption)

Chemisorption (YATIfA® 3rferenyor)

(Langmuir adsorption)

Low heat of adsorption usually in range of 20-40
kJ/mol

sifae 3rfrenwor Y 35AT 20-40 ki/mol BT E

High heat of adsorption in the range of 80-240
kJ/mol

TERITYe 37TRNSOT T 3SAT 80-240kJ//mol BIAT
g

Force of attraction are Vander Waal's forces.

3ThYUT & I dosddTol §of &

Forces of attraction are chemical bond forces

3TTHYOT & Sl TATA TP ST T &

It is reversible

Tg IHAT &

Itis irreversible

IE Tched &

It is usually takes place at low temperature and
decreases with increasing temperature.

M 31MNYoT AT AT FH1H aT T FAVF ST &
AT TG &

It takes place at high temperature.

g 3T ATIATT W EIdT 8 |

Itis related to the case of liquefication of the gas.

Ie 3 F gl oT & AT § e B

It is not related.

g G F gdeoT F ATH ¥ G g e 21

It forms multi layers of molecules

T UL B g fAHOT AT R

It forms mono layer of molecues

IE 37U] I Teh 81 TR ATl &




It does not require any activation energy.

g forv e Afhaor FST 1 3TaTSar T81 8T
gl

It requires high activation energy.

o T 3T GihauT FaiT T 3TaThar gldT g

High pressure is favourable. Decrease of pressure
causes desorption

3T GETd 37fehel & | GaTd H el & o7 faneor
glare

High pressure is favourable. Decrease of pressure
does not cause desorption.

3T a1 3efehel o Gard 7 el § faivor =g
gl

It is not very specific.

agag?rﬁﬁrvcra'é"rél

It is highly specific.
Ig dge fafse &

Features of three types of solutions

Property (;IUT) Suspension (faeee) | Colloid solution True solution
(Peigsd Qerge) | (aafds
o)
Nature (1;@1%[) Heterogeneous Heterogeneous Homogeneous
(ERCIED) (ERGIED) (aret)
Particle size (0T >100 nm 1nm-100 nm <lnm
3TPR)
Separation by (GART
CIWUT) Possible Not possible Not possible
(i) Ordinary filtration
(WW) Possible Possible Not possible
(i) Ultra- filtration
(3TAHEA o)
Settling of particles Settle under gravity | Settle only on Do not settle
GIEECEIG (Wa; centrifugation( GIEGRECGD)
CaRT [ 93 A1)
Appearance Opaque Generally Transparent
transparent (31TH (IREeff)
I oY arEefh)




Tyndall effect (fcuser
THTT)

Shows

Shows

Does not show

Diffusion of particles

Does not diffuse

Diffuses slowly

Diffuses rapidly

(U T TaaRoT)
Brownian movement May show Shows Negligible
CIESIENR))
Different types of colloidal system
e 9FR & Frdss! e
Dispersed phase Dispersion Colloidal System Examples
aR farea sraear Medium Frargd A 3EEROT
aReqor areas
Liquid () Gas (3) Aerosol of liquids Fogs, clouds, mists, fine insecticide
CEEIRTIC)) sprays (STceT, IET, g 3711e)
Solid (319) Gas (3) Aerosol of solids Smoke, volcanic dust, haze
S T QUEST | (Y317, T T OhleT , SaTeITHE
ofTdT)
Gas () Liquid (53) Foam or froth Soap lather. Lemonade froth,
(ETI?T??ITWI') foam, whipped cream, soda water
(GTgT T ST, AT HA)
Liquid (&) Liquid () Emulsions (9TI4) Milk, emulsified oils, medicines
(&, STel # oel, el # STef, 3R
37fe)
Solid (319) Liquid (gd) Sols (TTeT) Most paints, starch in water,
proteins, gold sol, arsenic sulphide
sol, ink




(T, TT H TR, N, Mo
gid, 3mdfAs gewrss i, )

Gas (314)

Solid (314)

Solid foam

(ST theT)

Pumice stone, styrene rubber,
foam rubber

(STTAT T2, TSI, B, TR
HIe 31fe)

Liquid (&d)

Solid (314)

Gels (Stel)

Cheese, butter, boot polish, jelly,
curd

(STelT, IR, AFEs, gt gfeorar
T e, e Tifarer, 37fe)

Solid (31H)

Solid (31H)

Solid sols (coloured

glass) (31 FFTFT)

Ruby glass, some gem stones and

alloys (?lf\_sﬁa?\f?,r, Ardr A T
3R A erqu)

Distinction between lyophilic and lyophobic sols

Property Lyophilic sols (suspensoid) Lyophobic sols (Emulsoid)
(31oT) (FT TAET diel) (& faef |fen)

Surface tension Lower than that of the medium Same as that of the medium
USS Tl AEIH T JAA A HAE HTETH & GHT g1
Viscosity Much higher than that of the medium | Same as that of the medium
QYT HIEGH Y Jeloll # Tg HfH ¢ HIEIH o FAT &1
Reversibility Reversible 3cshHUNT Irreversible Wﬂ'
SchAUTIIAT
Stability TEUAT More stable Less stable
Visibility Particles can’t be detected even Particles can be detected under
T under ultramicroscope. ultramicroscope.

3TCCTHTSSIEDIT oh dgd T hUll &l
T T8 oTaTT ST HehaT &

3TCCTHTSSHITDIT o A8 hUIl bl Tl
STITTT ST TehclT g |




Migration

Particles may migrate in either
direction or do not migrate in an
electric field because do not carry any
charge.

0T fopdY 3 e & ATSIe T Tha
¢ I1 Sl Bres A ATZIT 78T X
Hee! Fifeh IS AL 6T giem ¢

Particles migrate either towards cathode
or anode in an electric field because they
carry charge.

hUT Ueh facgc &1 H Hhals AT Teils hr
3R T I g FAi{eh d JoTeh 3TALT
sTel Bia &

Action of electrolyte

Addition of smaller quantity of

Coagulation takes place

electrolyte has little effect
faege sraae & y Thocel Bl 6
oI ey 3rvaey HT A AET S AT
T ag?rwqaqﬁqgm%
Hydration STl- Extensive hydration takes place No hydration
e ST STdIoT il &
Examples Gum, gelatin, starch, proteins, rubber | Metals like Ag and Au, hydroxides like
3T etc. Al(OH), , Fe(OH); metal sulphides like As,s,

etc.

The following methods are commonly used for the purification of colloidal solutions.

Dialysis:

I.  The process of separating the particles of colloid from those of crystalloid, by means of diffusion
through a suitable membrane is called dialysis.

Il. It’s principle is based upon the fact that colloidal particles cannot pass through a parchment or
cellophane membrane while the ions of the electrolyte can pass through it.

lll.  The impurities slowly diffused out of the bag leaving behind pure colloidal solution

IV.  Thedistilled water is changed frequently to avoid accumulation of the crystalloids otherwise they
may start diffusing back into the bag.

V. Dialysis can be used for removing HCI from the ferric hydroxide sol.

Electrodialysis

I.  The ordinary process of dialysis is slow.

Il. To increase the process of purification, the dialysis is carried out by applying electric field. This
process is called electrodialysis.




lll.  The important application of electrodialysis process in the artificial kidney machine used for the
purification of blood of the patients whose kidneys have failed to work. The artificial kidney

machine works on the principle of dialysis.

Ultra — filtration

l. Sol particles directly pass through ordinary filter paper because their pores are larger (more than
1u or 1000 mu ) than the size of sol particles (less than 200m ).

Il. If the pores of the ordinary filter paper are made smaller by soaking the filter paper in a solution
of gelatin of colloidion and subsequently hardened by soaking in formaldehyde, the treated filter
paper may retain colloidal particles and allow the true solution particles to escape. Such filter
paper is known as ultra - filter and the process of separating colloids by using ultra — filters is

known as ultra - filtration.

Catalysis:

catalysis :

~
Catalysis : Substances which accelerate the rate of a chemical reaction and themselves remain chemically
and quantitatively unchanged after the reaction, are known as catalysts, and the phenomenon is known as

4[Homogeneous Catalysis]

The process in which the reactants and the
catalyst are in the same phase.

e.g., oxidation of SO, to SO, by NO as catalyst
(lead chamber process), hydrolysis of methyl
acetate by HCI, hydrolysis of sugar by H,SO,.

The catalytic reaction that depends upon the
pore structure of the catalyst and the size of the
reactant and product molecules. e.g., Zeolites
(have honey-comblike structures).

{Shape—selective Catalysis ]7

4[Heterogeneous Catalysis]

The process in which the reactants and the
catalyst are in different phases. e.g., oxidation of
—» SO, to SO, by Pt, manufacture of NH, from
N, and H, by Fe (Haber’s process), oxidation of
NH; to NO by Pt (Ostwald’s process),
hydrogenation of vegetable oils by Ni.

Many biochemical reactions are catalysed by
complex nitrogeneous organic compounds
(proteins or enzymes) which are also called
biochemical catalysts and the phenomenon is
known as biochemical catalysis.

{ Enzyme Catalysis
L ym ys




Some Enzymatic reactions:

Enzyme | Source Enzymatic reaction

1. | Invertase | Yeast Sucrose — glucose
and fructose

2. | Zymase | Yeast Glucose — ethyl
alcohol and carbon
dioxide

3. | Diastase | Malt Starch — maltose

4. | Maltase | Yeast Maltose — glucose

Urease Soyabean | Urea— ammoniaand

carbon dioxide

6. | Pepsin Stomach | Proteins — Amino
acids




