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CHROMATOGRAPHY

A Separation and Purification Technique

INTRODUCTION 1
Chromatography is a technique that may B8l used eparate the

components of a mixture as well as’ to identifyamig substances and

examine their pdfity. Chromatography encompasSerake technigques

B (TECERAPEN] 5 ich as column, thin-layer, papeér, gas liquid, etwomatographyfililio
"l e . . . . .
< ST, are basically involved in chromatogra: (as in thin-
Thin layer (inert)

polar (Sio2.xh20)  certain terms are common to both types of chromafiy.

layer chromatography) §1d partition (as in papeowrlatography), and

e il omill s In adsorption chromatography, separation depends than selective

Sludl s clisSll 4,591 desorption of the components of a mixture by thesed (mobile phase)
Gl Lleall 3l gpyg o sasll
from the surface of a solid adsorbent (stationduasg). The adsorbent may
be packed inAa column ( column chromatographygpoead as a thin layer

on a glass plate as in thin-layer chromatography.

PRPIRTREEEN | partition chromatography, separation depends pamtition of the

. The
mobile"phase may be=id paiti chromatography) or a

B gas [@asmiguic partition chromatography).

dyaill Sl o ladal]

ANALYSIS OF CHROMATOGRAMS
In thin layer and paper chromatography, substaacescharacterized b

Gleyl Loles their [R-values (retardation factor). Theg-fRalue is a number (less thm
one) which is characteristic of a compound for wegi adsorbent and

developing solvent. It is defined as:

_ distance traveled by tHiélcompol _

distance traveled by the solver 5l . (gals Il Gl

f

In gas-liquid chromatography, compounds are charaetd by their

retention times.
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THIN-LAYER CHROMATOGRAPHY (TLC)

This is one application of adsorption chromatogyaph which an
adsorbent, usually silica gel or alumina, is spreadas a thin layer on an
inert surface, such as a glass plate or microsstide. The mixture is
applied at one end of the coated plate and, asntitgle phase (a liquid)
moves up the solid adsorbent by capillary actibe,adsorbed components
of the mixture get desorbed and carried along Hereént rates by the
moving solvent.

Adsorption of the components of the mixture, on theface of the
adsorbent, occurs to differing extents dependingheir structural features
and polarity. The more strongly adsorbed a givemmound is, the slower
it is transported by the mobile phase, and conlxgrdke more weakly
adsorbed the compound is, the faster it is tramsgoup the stationary
phase. The result is that the components of théunexare separated into

different zones or spots (Figure 20).
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Figure 20. Seion by thin-layer chromatography 1
Separation by thin-layer chromatography dependgherkind and activity
of the adsorbent (stationary phase), the polafith® eluent (mobile phase®

and on the chemical nature of the components ofmibe&ure. The most

3
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common adsorbents employedTihC are silica (SiQ. xH,O) and alumina
] (Al,O3. xH20), and the activity of these adsorbents is largiiermined
by their water content. For a given adsorbent ermpound | the greater
the polarity of the eluent, the greater is its iilo dislodge a compound
fiom the'Surface of the'adsorbent, and therefedilherthe Rvaltie.

Eluting power of solvents:
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Acetic acid > Ethyl alcohol > Acetone > Diethyl etl» Dichloromethane >

RN Hexane. é Increase the polarity & Rf

GENERALIZED EXPERIMENTAL PROCEDURE

Preparation of TLC Plates.Large glass plates (20x20 cm) are commonly
used for quantitative separations, while microscslpes are usually used
for qualitative purposes. A homogeneous slurrytted adsorbent in a
volatile organic solvent (chloroform or dichlorornane) is poured over the
glass plates and allowed to air-dry at room tentpesa Microscope slides
can be coated, two at a time, by dipping them ih&oslurry for sometime
then holding them vertically to air-dry. The jaf adsorbent must be

shaken thoroughly before each use to homogeniz&l .

Spotting. The mixture to be analyzed is dissolved in a bigtgolvent (1%
solution). With a drawn capillary tube, a smallamt of this solution is
spotted on th@LC plate about 1 cm from the bottom (Figure 21). $pets
should have a diameter not larger than 1-2 mneesiarger spots result in
“tailing" and overlapping of close spots. Once sbé/ent evaporates from

the spots, the plate is ready for developing.

Development of the Chromatogram.The eluent, also called developing
solvent, is chosen on the basis of the nature atatify of the compounds

being studied. It is best to choose the solveat Will give a satisfactory
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separation within the range of 0.2-0.8 \Rlues. The plate is placed in a
developing chambere(g. a covered beaker) containing the solvent and
lined with filter paper soaked in the solvent tdpheaturate the atmosphere
with solvent vapors. When the solvent front reactiee finish line, the

plate is removed from the beaker and placed obéheh top to air-dry.
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Figure 21. Steps in the TLC technique

Visualization of Spots Compounds on the plate are located according to

their characteristics: S disle L (S 1)
a. If the spots are colored, they can be observeddimary light. Galall csalls Leiss,

b. If the compounds aré colorléss, they can be BadarUVElight where!
they appear s dark'spots on‘awhite'background.

c. [Colorless Spots may also petlocated With"an'a@idic Most organic
compounds form|Complexes Withliodine giving dar&van Spots Wheu
the plate iSlexposed toriodineVapor. Sulfuricdanay also be used kb

make colorless spots visible. Most organic compisuturn blac

when sprayed with sulfuric acid.

OBJECTIVES

1. Determining the Rvalue foro- andp-nitroaniline byTLC.

2. Separating a mixture of two dyes by paper miatography.
3. Determining the constituents of an analgesig dry TLC.

71



