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s suriaceiphenomenon
_ NSNS PIOCESSIoaccur ulatlon of a
Substeieal@dsarbate)on the surface of

anothelgstbstance(adsorbent).It is a
- reversik IvIE pRenomenan.

Adsorption differs from absorption, as
the later:  Involves the diffusion into the
Interior ofithe rﬁaterial.

The capacity of an adsorbent depends on
the surface area,therefore porous substances
serve as better adsorbent.



AdS )l"bé e

“ANSEINE Su L%tcn > which is
adsotbed at the surface of
“another substance examples
are; gases, dyes, water

vapors etc.
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~activated charcoal, clay, silica
gel, colloids, metals, bone
charcoal, alumina, ion exchange
resin etc



Mechanism of Adsorption

4 A ‘ ‘ 4— Adsorbate
g L A < | o
= » ‘ fie— Adsorb
Adsorbent Adsorbate sorbent
(Charcoal) (Methylene Blue)

Adsorbent atoms or molecules are not surrounded by atoms or
molecules of their kind and they have unbalanced attractive
forces on the surface which can hold adsorbate particles.

Example: Silica gel, Alumina



Water adsorption on Silica gel




Iypes of Adsorption

ke place
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RIS Pph cliomenor Involves the
USemoei™ weak Van der Waal
jorees by means of which gas

™ mJJs S get adsorbed on a

-~ solic if':lce.




Eirdrdeteristics of physical
acﬂsorb. ion

.

“Bllhere IS noe' spe uﬂut\/ as any gas can be adsorbed

PRt thelsurace ,

lt-has heen e
ealiyac

physic:

LCE.

gserved th t hlghly liguefiable gases are
dsclﬁ'u me

It is reversible in Pat'ure and Is dependent on
pressure as well as temperature. An increase In
pressure decreases the volume of gas and thus
Increases the adsorption of gas molecules
Conversely, a decrease In pressure will cause the
removal of gas molecules from the solid surface.
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A [ncraasies ) rature Increases

ph\/s ISafRtion. f]u arly, a decrease in

thestemperaturerwill decrease the rate
- off physi som lon.

T Poraus bstances are better

adsorbents @Ean Increased surface area
promotes adsorption.

Does not require energy for activation.



Chemicall Aaso
Chemisonot
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“Wiless can  characterize it by the
nyelvemeniof chemical bonds between

thegaidsorbate molecules and the
~ adsorbent surface Vloreover, it results
- In‘arunimolecular layer.



The gh Facteristics of
chiemISor ot @h are

i T'me r)roc,@s specific ir character NEENE

EWll=oceur only if there is a

mieal L);)t'ﬂcj formation between the
ortbentand adsorbate.

2 process s Irreversible in nature.
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| e‘"t‘rrr‘r}]c“ process and the
] mpanied by an increase

__lt- occus sbv | / t low temperature and
~ OCCurs at & |gher rate with increase in
pressure



con...

case of physisorption,
SO pt h s directly: proportional to
{ rlfdd and thus Increases with
elirs rf e area.

process Involves chemical
bond forn ation; the enthalpy in high.

It requires a certain energy of
activation.
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Physical adsorption Chemical adsorption



Comparison between Physisorption and
Chemisorption

Physisorption Chemisorption

Forces of attraction are chemical

Forces of attraction are vander Waals’ forces >
bond forces

Low enthalpy of adsorption (20 - 40 High enthalpy of adsorption (200 -
k.J/mole) 400 k.J/mole)

This process is observed under conditions of | This process takes place at high
low temperature temperatures

It is not specific It is highly specific

Generally, monomolecular layer is

Multi-molecular layers may be formed R
z s formed

This process is reversible This process is irreversible

Enthalpy (amount of heat that gets evolved when
one mole of the adsorbate I1s adsorbed on adsorbent
IS known as enthalpy)



f» ‘\qo

-
- — — p— ‘—‘

~ Factors effectmg the
adsorption

@ Solubility of adsorption

@ Nature of Adsorbate

@ Nature of adsorbent

@ Concentration of adsorbent

@ Pressure

@ Temperature

® pH

@ Affinity between adsorbent and adsorbate
@ Stirring



AREIEatIons of dsorptlon

Th:—, g henomenen of *dsorptlon finds a
mERefapplications: Important ones
are lisied né»ré‘, ‘

. J NI | WACUUM  $The
ren alning traces of air can be adsorbed
by charcoal from a vessel evacuated by
a vacuum pump to give avery high

vacuum.

. 1




Pharmaceutical application

O In the preparation of gas masks using activated ‘
charcoal to avoid poisonous gases like kil
C0,CH,
O Adsorption helps in desiccation process for
example silica gel bags are used to protect the

drug from moisture and other unfavorable
environment.

O Adsorption chromatography is used to purify and
separate pigments, hormones etc.




treatment, - of; diseases
ATntimler of" drugs are used to
Kill germs by getting adsorbed on
them. -

L
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Surfaces oli certain precipitates such as
silve@ialides have the property of
adsorbing™ 'some dyes like eosin,
fluorescein, etc. and thereby producing a
characteristic colour at the end point.
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Skin Chakra



= nu& ons
. " comes from the
C O I RO m

N | IXture of two or more
liquic are normally immiscible
(nonmixable or unblendable).
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ENUISIONE

a thermodynamically
)nsisting of at least
 liguid phases one of
spersed as globules In the
“other | phase stabilized by a third
‘substance called emulsifying agent. The
droplet phase iIs called the




Emulsions

Phase B ". ]
A o' : ® L
® o

A.: Two immiscible liquids not emulsified
B. An emulsion of phase B dispersed in Phase A

C. Unstable emulsion slowly separates.



Emulsions
EMUISIoRSkeepanteifaNniore general class of two-
phiasessysiemsieifmaiter called colloids.

ed when both the dispersed
Se are liquids. Examples of
Inaigrettes, milk, mayonnaise,
m lids for metal working.

' Emulsifications is the process of formation of
emulsion. .
Emulsifying agents are the substance which

causes emulsification e.g. alkyl sulfonic acid ,
phospholipids and bile salts.




didably form dynamic
} S _structures on small length

unstable systems and
agent or emulsifier.

When kepﬁb’r longer periods of time or In
case of absence of an emulsifying agent, the
phases in the emulsion tend to separate,
resulting in i ¢ r a coka muwl sar o phase
i nver.si ono
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ed the process of
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According to this theory, emulsification

takes place by the reduction of interfacial
tension between two phases



causes them to remain suspended In
the dispersion medium.
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ﬁil such as acacia,

carboxymethylcellulose,
polye ycol, etc Increase the

- viscosity of the medium, which helps
create and maintain the suspension of
globules of the dispersed phase.
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PULROSE6f emu sions and of
WJ] t|on

_MBEEC|[tatetheng ratlon of relatively
stable Fmd jeimogenous mixtures of two
~ ImMMmISEIDIE ]ML]]r

"W PCIIHI[& administration of a liquid
ol g In~the form of minute globules

rather than in bulk.

3. Reduced particle size of the oll
globules may render the oil more
digestible and more readily absorbed.



ARVVANITEGES OF EMULSION

EMULSIONS are simple, have few

Ingredients and are cheap.

Reaction medium is

mostly water therefore it easily
penetrates In the skin. Beside these
advantages following are certain uses
of the emulsions.




E .g. Vinaigrette, mayonnaise &
milk




l.ésed in beauty products e.g.. Creams
. lotions.




1) Emulsion can be
used to administer
orally unpleasant
tasting drugs

‘ 3 T
we - mulsion h
: ‘ f g 2) O/W type emulsion has
g s f’_ . o Intravenous
My S IS oils and fats
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3) Bio availability of
certain poorly
soluble drugs can
also be improved by
dissolving them in
oil and emulsifying

pRRlatemaceut i cal

4)Emulsion of both O/W
and W/O types has
extensively been used to
prepare pharmaceutical
preparation for external use
and cosmetic preparation
such as screen and lotions
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INRESIOTFEMulSion:

“MEMUISIenS are e two types,
A 1) oil-in-water (O/W)
AT

he emulsion® in il oll Is present as the
vater as the dispersion
Inuous phase) Is called an oil-in-
ilk is an example of the oil-in-water
ulsi In milk liquid fat globules are
ater. Other examples are, vanishing

type of €
dispersed in
cream etc.




Types of En uIS|on

a 2)water-in-oil (\W/O)

A | Ich water forms the
‘* e oll acts as the
Um IS called a water-in-

»

v,

olll
i

" These emulsion are also termed oil
emulsions .'

Butter and cold cream are typical
examples of this types of emulsions.




Water phase

0 0 0 U
o O 0 0
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O O\ O O\Water droplef

Oil droplet

Oil phase

Qil-in-Water(O/W) Emulsion Water-in-Oil (W/Q) Emulsion
Flgure 1 Types of emulsions






