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Paper chromatography is generally used for the separation of water-soluble organic Al

and inorganic compounds or highly polar compounds, such as amino acids and 31 ET 225

sugars, Mixtures of cations and mixtures of anions, in the solution form, are also i

: The role of the paper 1S {
Thus, overall, the paper use

separated by paper chromatography.

In paper chromatography, the stationary phase is water, which is su orted b
pap grep’y 2L X ; phase. It should be noted t
stationary phase (paper ch

the paper. The paper used for paper chromatography contains 22% by weight of

water which is the stationary phase. The mobile phase for paper chromatography N

is generally a polar organic solvent and water. performance liquid chrom:
* In paper chromatography, the stationary phase is a liquid (water) and the mobile solid support for otherwise
‘ phase is also a liquid (organic solvent + water). For this reason, paper chromatog-
raphy is also called liquid-liquid chromatography. These two liquids constitute a 352 APPLICATION OF
two phase system (and can be considered as equivalent to two immiscible liquids |
taken in a separating funnel). The compounds in a mixture (¢.g, A + B) undergo
partition or distribution between the two liquid phases. Further, the compounds of
_ o SRr T 7. UL LR : BN, . . 5.
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3.5.1 NATURE OF PAPER—SUPPORT, STATIONARY PHASE

»
W
Paper: Stationary phase The paper used for paper chromatography 1s made from i
cotton cellulose. It is commercially available in different thicknesses and densities )
nd in difierent shapes, such as rectangular, circular or strip-form. The paper ,
sed for paper chromatography is a type of filter paper, and generally those 9D
anufactured by the Whatmann brand name arc used (Table 3.4). For general 1
iper chromatography work, the Whatmann No.l grade of paper is used. This
pc: consasts of a mass of small cellulose fibres randomly matted together to
| 3-dimen ."nal nework with relatively large open spaces. That is, the paper
haracter. In these spaccs lie the water molecules ‘(22%‘b¥ w,
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3.5.2 APPLICATION OF SAMPLE, SOLVENT SYSTEMS: MOBILE PHASE

Technique of paper chromatography Whatmann No.1 paper of a suitable size and
shape is chosen. At one end of the paper, at a distance of about 3-4 cm, draw
a line with a pencil. On this line the sample solution/s to be analyzed is spotted.
Consider a sample solution containing two compounds A and B (which may be
amino acids, sugars, cations, anions, etc.) The solution is spotted at the marked




Colour reagent (Table 36). A
' marked by circling them wi

(B) When the ascending p;
Paper, from its spotted end,

Mobile phase The mobile phase, which is gencrally 4 polar organic solvent and
Water mixture, s taken in a closed glass chamber. This chamber is made of glass
and is rectangular or cylindrical. The mobile phase liquid may be placed in 2
specially designed trough fixed at the top end of the chamber or It may be placed

‘ontained in the bottom of th
in the bottom of the chamber, When the liquid mobile phase is placed at the top by hanging it from a hook
end of the chamber, this technique is known as descending paper chromatography; mobile: phase solvent (moves
whereas if the liuid mobile is laced in the bottom of the chamber, it is known a5

{
A

S PP chromamgraphy (Fig. 3.18). The'.d¢§ce_ndin_g paper chromatography
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?PIC Table 35

| Compounds

Separation of sugars

Separation of mixture of
Cu, Ni, Mn, Co chlorides
Separation of halides
8. Cl B I

Common Mobile Phases i p

Mobile Physe 50
deparation of amino acids
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Ivent syste
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Ethyl acetate: Pyridine ; H,0
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Acetone : Cone, HCJ tH,0
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Pyridine : H,0
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| and fixed jy POSUOR Wi s 4 g e i
down from the 0P Of the chambe. The mobile ph

45 percolates lhmugh the i;k:;:j\
of the paper by Capillary action gng also by Bravty. As the mobyje phase moves
down ( desccnds), the compounds A and B glso move downwards. by they move gy
ifferent speeds and thys get separated, In generdl, the movement of the solvent
0f the mobile phase (solvent front) is faster than the compounds A and B, The
movement of the compounds A and B b the mobie phase sovent is known 3 the
I¥elopment of the paper. The development generally fequires a.bogt 4 hrs (for
Standard size sheets). When the solvent front has moved nearly 45 of the length of

e paper, the paper i taken out of th chamber, the soben frn marked vith

pencil and the paper is allowed to air dry. If the compounds & an}:i B arepc“ol?:uii
comnounds thev are direetlv victhle Theee enate are eteelad with a nan




paper, from its spotted end, is carefully dipped into the mobile phase solvent

contained mn the bottom of the chamber and the paper is held in  vertical position

by hanging it from a hook or clip fixed to the top cover of the chamber. The

mobile phase solvent (moves up or ascends) percolates through the fbres of the
 paper by capillary action only

As the mobile phase ascends on the paper, the compounds A 2nd B tlso move !
upwards, but at different speeds. The paper i developed Gl the _.' L
oy " ; e P@Per length, the paper 1§ taken out Qf the .
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Separation Methods: Chromatography 9

. 9
Conc. of B in sta. phase Ano

Partition Coefficient of Compound B =
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The partition coefficient of A is greater than that of B. For chromatographic
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t, | 9.9.4 DETECTION OF THE SPOTS

Locating the spots on the paper: Locating reagents or colour
. Reagents

The developed paper is taken out of the chamber, the solvent front is marked
and the paper is air-dried. If the compounds in the mixture analyzed are all
Coloured, they are directly visible. The spots due to the compounds are circled
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s o yzed are colourless, (o seneral methods are yseq fC«?rmtz:lrng::ctll:i | in centremetres, from the

| or localtlon: (1) Use of Yy light, (2) Use of Colour reagents, (1) The developed | matography Fo} samples
Paper is seen under 4 Uy light. The compounds are observed 4 fluorescing of | measuring t‘he distances {

coloured and thejr position is marked by circling them with 4 pencil. (2) The use | }

of colour reagents s commonly ado |

Note that the compou
. opted. Table 3.6 shows the colour reagents used | front. The R value-of o
to detect different clagses of compo

The distances moveq by

unds or ions on the paper, compounds have differen
on the nature of the stat
Table 3.6 Locating Reagents in Paper Chromatography the nature of the mobils
Nature of the mixture  Colour reagents — Colour mention the l;am.rg :‘L
S any ¢ Wl
Amino acids Ninhydrin Purple ‘myﬂ::mg:.:gon el
Sugars Aniline phthalate ~ Brown 9 e
Cations such Diphenyl carbazide - Purple, Pale pink, .
-, Br-, I Silver nitate/ Brown, - cot | paper chromatograp
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the devclopmém. After the development is complete, i.e., when the solvent fropy "

has moved to about 4/5 of the length of the paper, it s removed. the solvent fron . he L—
1§ marked, the paper is dried and sprayed with a colour reugent

and the compoyg \ The samgle o

Spots are visuahzed. The R; values of the compounds are then calculated.

“hromyy h
. O m b :
Horizontal paper chromatography (Fig. 3.23)

’

may show only
- W oy gy
In this method, the sample spot is placed at the centre of a circular-shaped paper.

The mobile phase solvent is placed at the bottom of circular chamber. The 3 157 i
 spotte paper is held horizontally on the chamber, The solvent for deveIOp?;xlu
BRI e or wick, (which is a cut portion of the
15 applied at the spot by a capillary tube or y:;ck, (W SRR by
Lot P"’W) msgé which it spreads out radially. The compounds in the mixture
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’ 96 Anolvtica/ Chemistry \
5 ThThe advan‘tagc of horizontal paper chromatography lies in its greater resolution, \ Procedure
€ §ample IS Spread over g greate'r area now. It is equivalent to using a dilute cormers, is
) solution of the sample. The resolution s always better for dilute solutions in all corne). |
chromatographic techniques. In concentrated Solutions, closely sitvated Ry spots 1235 v
may overlap due to “tailing effects”. Thus, 4 sample solution containing X, X' and | carying
Y may show only two spots in the descending or ascending paper chromatography n Fig, 3
methods, but three bands in horizontal paper chromatography (Fig. 3.24). ‘eagt:;
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v TRV PApEr chromatography

3 ] e———
éj p  In the descending, ascending and horizontal paper chromatography, the solvent Sepﬂ““i"“pis m:v\c:?‘:::‘c:\::r
A moves only once on the paper and i one direction only, These techniques may indwidually (11 different amino
1» : therefore be called one-dimensional paper chromatography. similar 2-D paper chromatograph
8 In-the case of mixtures which are compler, ic., a larger number of compounds Ry values (Fig, 329).
L with close Ry values (such as the mixture of amino acids that results when 2 The separation of amino ack
' protein is hydrolyzed) the one-dimensional descending, ascending and horizontal Hhustrated by the following tres
chromatographic methods do not give good separations. For the separation of are also gen.
complexf mixtures with close Ry values, two-dimensional paper chromatography is Ensinot 1 Sonee
used (Fig. 325). seending paper chromatogra
| | phase : phenol : water (300
ey “; v ¢ach. Detection oime_&pw
e 5| s of the spots: red, purpl:.
|

| Experiment 2 Separation
| mw chromatography.
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Meds: Chromatoara, 97
ution. | Procedure A Square sheet of Whatm: |

e f =0 dare 3 dtmann No, | Paper, marked ABCD at it ¢
FMU[L ! corners, 1s used and the MHHNC wlll.’ilnlllgi 4o acids s Spotted at one corner

n all corner). The development of the paper wih solvent | (n-hul‘n;ul d,,‘,.. ‘
ipots 12:3:5 vv). with the edge of the paper AB immcrml'm the \-nl‘.u-u -u«‘)-x‘; 1h .‘;
and : carrying out descending Paper chromatography, of
phy in Fig. 3.25, Three broag hee

VES partial Separation as show
SPOIS are seen. The s

reagent spraying should not be done
constitutes first dimension chrom
in another paper chromatogr
the trough containing

chromatography

heet is removed and dried (chemical
€ 10 visualize the Spots). This
atography. The PAPer IS turned by 902 now. placed
aphy chamber with the CA end of the paper fixed into
solvent 2 (phenol:water 500:125 g)
is done. This constitutes second dimer
the development is complete, the paper is dried and
separation is complete and clear, and all the | oW ug
individually (11 different amino acids). The spot pattern IS compared with the
similar 2-D paper chromatography of known standards and mixtures, b
Ry values (Fig. 3.25).

The separation of amino acids, cations and anions by paper Chromatography is
illustrated by the following three experiments, The relevant experimental paramelers

at this stag

and descending paper
1S10n chromatography. Aftes
sprayed with ninhydrin, The
component amino acids show up

y the use of :
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Separation of mixtures of drugs

Separation of carbohydrates, vitamins, antibiotics,
proteins, etc.

Identification of drugs
Identification of impurities

Analysis of metabolites of drugs in blood , urine ....

Simple ,rapid ,inexpensive ,excellent resolving
power

Establishing the vapor solvent equilibrium
Stability of solvent mixture is first ensured =



SEPARATION OF AMINO ACIDS
BY PAPER CHROMATOGRAPHY
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2-Dimensional Paper Chromatography



