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1. Interference removal

2. Contamination removal

3. Separation of complex mixtures into their individual
components

4. Concentrate analyte

Fluorescence Chromatogram of Water Spiked Sample
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chromatography: chroma (colour) + graphy (write)
"colour-writing"

IUPAC defines chromatography as:

A method used primarily for the separation of components

of a sample, in which the components are distributed between

two phases, one of which is stationary while the other moves.

The stationary phase may be a solid, or a liquid supported on

a solid, or a gel. The stationary phase may be packed in a column,
spread as a layer, or distributed as a film, etc. In these definitions,
"chromatographic bed" is used as a general term to denote any

of the different forms in which the stationary phase may be used.
The mobile phase may be gaseous or liquid.

Tswett's contribution to chromatography

Introduced a matchless procedure for the resolution of mixtures of
substances with similar chemical properties and revealed the

basic principles of the method.

If & petroleum cther solution of chlorophyll s filtered through a column of an
adsarbent (I use mainly calcium carbonate which i1s stamped firmly Into a narrow
glass tube), then the pigments, according to the adsorption sequence, are resolved
from top 1o bottom 1nto vanous colored zones., . . Lake light rays in the spec-
trum, so the different components of a pigment mixture are resolved on the
calcium carbonate column according to a law and can be estimated on it qualita.
tively and quantitatively. Such @ preparaton | werm a chrrormarograrsn, and the
carresponding method, the chrormatographic mecthod

It is selftevident thatl the adsorption phenomena desceribed are not restricted 1o
the chiorophyll pigments, and one must assume that aill kinds of colored and
colorless chemacal compounds are subject to the same laws
[Ref: Tswetll, Michacl, 1906, as transiated and quoted in /. Cherm. Ed 1959, 36,
144 and Ihid 1967, ¥4, 235.)

First published article on chromatography 1906 (in
German)
J. of Chemical Education, 44, 238, (1967).




Recommendations on Nomenclature for Chromatography
(Given by International Union of Pure and Appliecd Chemistry: published in 22wre corred
Apyprlicdd Chemisiry, vol, 37, p. 447, 1974)

Terms relating to method in General:
Chromatogram

A graphical or other presentation of detector response, effluent concentration, or
other quantity used as a measure of effluent concentration, versus effluent volume or
time. The term is also applied to the layer or paper after separation has occurred.

Chromatograph (verd)
To separate by chromatography.

Chromatograph (s»owrn)
The assembly of apparatus for carrying out chromatographic separation,

Fluent
The liguid or gas entering the chromatographic bed and used to effect the
separation by c¢lution.

Carricer gas
The term normally used for the eluent in gas chromatography.

Mobile phase
The phase that 1s moving in the chromatographic bed. It includes the fraction
of the sample present in the phase.

Stationary phase
The non-mobile phase in the chromatographic bed, on which the separation
depends. For example, in gas-solid chromatography and liquid-solid
chromatography the active solid is the stationary phase, and in the gas-liquid
and liquid-liquid chromatography the liquid, but not the solid support, is the
stationary phase.

Solid support
A solid that holds the stationary liquid phase,

Eluate
The effluent from a chromatographic bed emerging when elution is carried
out,

Peak (elution band)
The portion of a differential chromatogram recording the detector response or
cluate concentration while a component emerges (rom the column. 1
separation s incomplete, two or more cComponents may appear as one
unresolved pealk.

Baseline
The portion of the chromatogram reccorded when only eluent or carrier gas
cimerges lrom the column,
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Name of Chromatographic Method

Gas Liquid Chromatogrophy
lgic)

Gos Solid Chromatcgraphy
(gsc)

Classical Liquid -Ligquid Chromatography
(Iic)

Thin Layer Chromatogrophy
(tic)

High Performance Liquid Chromatography
{hplc)

High Performance Thin Layer Chromatography
(hptic)

Classical Liquid-Selid Chromatography {Isc)

High Performance Liquid Chromatography (hpic)
Thin Loyer Chromatography (tic)

High Performonce Liquid Chromategraphy (hplc)
Paper Chromatography {pc)

Ton-Exchange Chromatography (iec)

Exclusion Chromatography (ec)
or Gel Permeation Chromatography (gpc)
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Retention parameters used for describing bands in ‘
column chromatography: i}
Capacity factor
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Column Dispersion Mechanisms

B .
H = A —+ o + Cu van Deemter equation

A term: Multiple path effect (Eddy diffusion)
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A= 2Ad

A = a packing constant
(0.5 for well packed columns)
dp, = particle diameter




B term: Longitudinal (molecular) diffusion

migh low
concentration concentration

B = 2D,

¥ = obstruction factor; for packed columns typical values are 0.6-0.8
for capillary columns 1.0

DM = diffusion coefficient; in liquids ~ 10® cm? s
in gases —~ 107 cm? s




C term: Mass transfer

C, term: Stationary phase mass transfer
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k': capacity factor

t4 : mean desorption time (mean time that a solute particle
remains attached to the surface of the stationary phase)

dy : liquid film thickness

D.: rate of diffusion of solute particle in liquid stationary

phase

Cn and Cgp, terms: Mobile phase mass transfer
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Q2 is a function of the packing structure
d,: particle diameter (packing material)
D coefficient of diffusion of the solute species in the

mobile phase
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Resolution equation (Purnell Equation)
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Special case for two peaks eluting close together:
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Peak Assvymetry Factor

10 % of peak
height (4)
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