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The principle of separatation

Concentration of separated compound in these
phases (stationary and mobile) is determined by
distribution coeficient K

I(d = cs/ cm

Compounds are sepatared when their distribution
koeficients in choosen mobile and stationary phase
are different



Liguid chromatography

an adsorption equilibrium (between statinary
solid phase and mobile liquid phase) -
adsorption chromatography, hydrophobic
chromatography

a partition equilibrium (between stationary
liquid phase and mobile liquid phase) -
partition chromatography, reversed-phase liquid
chromatography




3. an equilibrium between liquid phase trapped
inside pores of stationary porous material and
mobile liquide phase - permeation
chromatography or molecular exclusion
chromatography
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an ion-exchange equilibrium (between
stationary ion exchanger and mobile electrolyte
phase) - ion-exchange chromatography

an affinity equilibrium (between stationary
immobilised ligand and mobile liquid phase) -
affinity chromatography ( e.g. immunoaffinity
chromatography, lectin affinity chromatography,
dye-ligand chromatography)




Models of liguid chromatography

e column chromatography - stationary phase
attached to suitable matrix (insoluble support) is
packed in glass or metal column and mobile phase
is passed through column by gravity or pump

* planar chromatography - suitable matrix is coated in
thin layer onto a glass, plastic or metal plate
(special case is a filter paper) and mobile phase is
passes across the thin layer by capillary action -
thin-layer chromatography, paper chromatography
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Development modes of chromatography

Sample is dissolved in a suitable solvent and applied to
stationary phase as a narrow dicrete band. Sample
component is called analytes.

e elution (zonal) development - mobile phase called
elluent flows continously over the stationary phase
and the analytes with higher solubility in the mobile
phase move along the stationary phase more rapidly.
Analytes are eluted when they have been removed

from column.

* displacement (affinity) development - mobile phase
contains specific solutes with higher affinity for
stationary phase than separated analytes




etention time and Retention volume
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Theory of chromatographic separation

j [myection t. retention time
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tRB———*% h, height of peak
E . | o - standard deviation
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Dead time t,, - the time taken to pass
throuhg void volume of column



Resolution

7 e e

053

e

3 ‘ .~ %
A Ra¥e. Yoo FOunai

C{w‘\—dﬂ\{,
Lerz®lndn’ o o> Reoiidsen s WL dmg=

~—E

P Wa £ TU- s Claer Wd & Con Se I T
\7\~\U\W£LA3 44+~ o b,d._c_(fuz..t——nvj e = Na.

i 5 5y P> R &4
C ol J\/\ J\/\ M




Ot -t
gyt
A Injection

-~

[
(= 'tgkm‘*}' 4‘ 3; f‘i

Recorder signal

peaks to mean of their base width

Resolution R

is ratio of the difference in retention times between two
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Capacity factor & Selectivity factor
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Theory of chromatographic separation
capacity and separation factor

Capacity factor k’

A Injection

| factor expressing proportion of mass of the
- tRy > analyte in the stationary and mobile phase
E e [, = K= Mg/My,
3 Ry § b
: I t - t
—E — - I 4
g { WhA | k — R t M
hy -4- > M
R ARY
| "“V" s~ Selectivity (separation factor) o
A B

ratio of capacity factors of two analytes
kA tRA_ M
kg Y




Plate Theory

The theory assumes that the column is divided into a
number of zones called theoretical plates.

At each plate equilibrium of the solute between the
mobile phase & the stationary is assumed to take place.

The partitioning of a solute between the phases takes
plate at each theoretical plate.

Thus, the number theoretical plates in the column is
used as a measure of efficiency of the column to
separate the components from each other
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COLUMN CHROMATOGRAPHY

®* Column chromatography is one of the most useful
methods for the separation and purification of both
solids and liquids.

* Thisis a solid - liquid technigue in which the
stationary phase is a solid & mobile phase is a
liguid.

PRINCIPLE
* Adsorption

* Mixture of components dissolved in the M.P is
introduced in to the column. Components moves
depending upon their relative affinities.




The Chromatography Column |
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* Adsorbents: The usual adsorbents employed in
column chromatography are silica, alumina, calcium
carbonate, calcium phosphate, magnesia, starch, etc.,

* Alumina is generally suitable for chromatography of
less polar compounds. Silica gel gives good results
with compounds containing polar functional
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Selection of Stationary Phase

Removal of impurities

No. of components to be separated
Length of the column used

Affinity differences b/w components
Quantity of adsorbent used

Mobile Phase

As developing agent
To introduce the mixture into the column — as solvent
To developing agent

To remove pure components out of the column — as
eluent



The choice of the solvent is depend on the solubility
characteristics of the mixture. The solvents should also

have sufficiently low boiling points to permit ready
recovery of eluted material.

However, polarity as seen the most important factor
in adsorption chromatography.




®* The main function of all the columns is to support the
stationary phase.

®* The material of the column is mostly good quality
neutral glass since it shouldn’t be affected by solvents.
An ordinary burette can also be used as column for
separation.

® Column dimens - length & diameter ratio
(!O 1.30:1 or 100 i)

* Number of compounds to be separated

* Type of adsorbent used

® Quantity of the sample

* Affinity of compounds towards the adsorbent used

e Better separation will be obtained with a long narrow
column than short thick column because number of
plates will be more.



Let’s watch the video

Video on column chromatography

https://youtu.be/frmPbmXmvaQ



https://youtu.be/frmPbmXmvaQ

Preparing the column

It consists of a glass tube with bottom portion of the
column — packed with glass wool/cotton wool or may
contain asbestos pad,

Above which adsorbent is packed

After packing a paper disc kept on the top, so that the
adsorbent layer is not disturbed during the |
introduction of sample or mobile phase. eeosewero —»—
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Packing technique

* i. Dry packing / dry filling
* |i. Wet packing / wet filling




Dry packing

» Adsorbent is packed in the column in dry form

» Fill the solvent, till equilibrium is reached
DEMERIT: es "







Wet packing













Isocratic Vs Gradient elution

( gradient — gradually)




* DETECTION OF COMPONENTS

* |f the compounds separated in a column
chromatography procedure are colored, the progress
of the separation can simply be monitored visually.

* |fthe compounds to be isolated from column
chromatography are colorless. In this case, small
fractions of the eluent are collected sequentially in
labelled tubes and the composition of each fraction is
analyzed by TLC.
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Factors affecting column efficiency

Dimension of the column: column efficiency has been
improved by increasing length/width ratio of the
column.

Particle size of column packing: separation to be
improved by decreasing the particle size of the
adsorbent.

Activity of the adsorbent

Temperature of the column: The speed of the elution
increases at higher temperatures.

Packing of the column

Quality of solvents: solvents having low viscosities is
Sgiving better results.



Applications







