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Introduction to Chromatography
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Definition of Chromatography
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Classification of Chromatographic Methods (Relevant to Column)

TUTIONS

COLUMN-BASED

l l

LIQUID CHROMOTOGRAPHY GAS CHROMOTOGRAPHY
(LC) (GC)
LIQUID-LIGUID / PARTITION l
Liquid on solid surface, liquid mobil. |
mobile GAS-SOLID GAS-LIQUID
PC, TLC, HPTLC (GSC) (GLC)
J OTHERLCTYPES | [~ ~
|ON-EXCHANGE i['* %
> @0  (EC) %
LIQUID-SOLID / ADSORPTION 0™
Solid stationary, liquid mobile AFFINITY _,L
Adsorption Column [ supercrnTtAL FLUID |
Chormatogradgy (ACC), [ (SFC)
HPLC
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Partition Column Chromatography
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Turions

Principle § MOBILE PHASE IN
STATIONARY PHASE — MOBILE PHASE

(LIQUID COATED ON SOLID) e.. Organic Solvent
e.g. Water/Polar Solvent on Silica 0

| MOBILE PHASE
N (IMMISSIBLE LIQUID)

1 DIFFERENTIAL PARTITIONING
K = [Conc]stat/ [Conc]mob)

SAMPLE INJECTION ———

SEPARATION BY
LIQUID-LIQUIA PARTITION

HIGHER AFFINITY FOR

STATIONRY PHASE = |l HIGHER AFFINITY FOR
SLOWER MOVEMENT MOBILE PHASE (K < 1),
FASTER MOVEMENT

{«—— FRACTION COLLECTION
(SEPRATED SOLUTES)
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Requirements

TUTIONS

~:i» Stationary Phase

O Mobile Phase

Column Characteristics

s’

Preparation of the Column
Introduction of Sample
Development Technique

Detection of Components

B 6 [T 48

Recovery of Components

16-12-2025 IMA | PARTITION COLUMN CHROMATOGRAPHY | DURGADEVI G | AP | SNSCPHS |




Stationary Phase

TuTIions

SILICA GEL
PARTICLES (60-2004)

LIQUID COATING
(e.g. WATER/Glyocl)

STATIONARY PHASE
(LIQUID-COATED SOLID)

REQUIREMENTS:

(¥ INERT & HIGH S.A.
&b UNIFORM SPHERES
(“J  MECH. STABLE
&J INSOLUBLE

&/ EVEN COATING

STATIONARY PHASE
(LIQUID-COATED SOLID)
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Supports and Solvents

Polarity of Stationary Common Stationary | Mobile Phase Examples Mode
Phase Liquids (Immiscible)
glaftfee ?eitgylllzlézsglyCOI’ Non-polar organics:
High (Polar/Normal . 1 Petroleum ether, Hexane, .
solutions, Other polar Normal Phase Partition
Phase) Chloroform, Benzene,
solvents (e.g., Cvelohexane
formamide) y
Moderately polar: Ethyl
Medium Alcohols (ej.g., Butanol), acetate, Chloroform Normal/Intermediate
Acetone mixtures :
mixtures, Toluene
Low (Non- Hydrocarbons (e.g., Polar: Water, Methanol,
Polar/Reversed Phase) Silicone oils, Squalane), | Acetonitrile, Aqueous Reversed Phase Partition

Non-polar liquids

mixtures
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Selection of Stationary Phase

POLAR LIQUID

TuTIions
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SELECTION

o 0 L
STAPTIigg]?RY HIGHER RETENTION
BONDED PHASES
SUPPORT/LIQUID AFFINITY DIFFERENCES
1:02 - 1:05 nmy ADJUST POLARITY
STABLITY
BONDED PHASES
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SAMPLE

Mobile Phase S OIRAT @

TuTIions

DEVELOPER
SEPARATE
HEXANE (CHLOGCOROM
(NON-POLAR) . . (POLAR)
 co— (GRADIENT OF POLARITY

ELUENT COMMON ORGANIC SOLVENTS:

REMOVE CHLOROROM, METAHOL,
ACETONE, ETHANOL

COMPONENT A COMPONENT B
FASTER SLOWER

@u% °

COLUMN LENGTH / DIAMETER RATIO

100t1 ERFICIENT 10:1 10:1
(SIMILAR COMPONENTS) (DISTINCT COMPONENTS)
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Preparation of the Column S B
PAPER DISC

/;’ AVOID DISTURBENCE
————— ]

DRY PACKING WET PACKING (IDEAL)

INERT SOLID
L clen® SUPPORT
N " e.g., SILICA)

COATED WITH

“— STATIONARY
LIQUID

SLURRY IN
IDEAL

LPACKDRY | | 2 SATURATE
SUPPORT || wiTH MOBILE SLURRY
: lice IN MOBILE
PHASE
S/ \_
— EQUILLIBRATE WITH
MOBILE PAHAVE VAPORS

L) ]
! ——— WASH AND DRY COLUMN
N BEFORE PACKING
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Introduction of Sample and Elution
INTRODUCTION THE SAMPLE TECHNIQUES

TuTIions

SAMPLE
DISSOVED IN MIN, —— HEXANE
MOBILE PHASE (NON-POLAR)

ISOCRATIC GRADIENT

$ J L constanT
! ¥ 1 MOBILE PHASE
INTRODUCED AT ONCE, —» (e.9, FIXED RATIC
PARTITIONS AT TOP ELUTION
(DEVELOPMENT)
!l CHANGING
DOLARITY (e XANE
SEPARATE BASED T0 METHANOL)
PARTITION
COEFFICIENTS N— N\
MODERN: BONDED PHASES ALLOW!
\J GRADENT ELUTION WITHOUT
7/ STRIPPING STATIONG PHASE
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Detection

l TY TIQI;I.S
VISUAL FOR
<@)> COLORED
COMPOUNDS

°* A

REFRACTIVE
. REFRACTIVE
UV/Vis INDEX INDEX

> E
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Recovery

16-12-2025

COLLECT FRACTIONS
(EQUAL VOL. OR TIME-BASED)

« MIX SIMILAR
FRACTIONS

ELUATE = COMPONENTS
ELUENT = MOBILE PHASE

MONITOR FOR
«— STATIONRY
BLEEDING

«— RE-CHROMATOGRAPH
IF IMPURE
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Applications:

TUTIOnNS

Separate Polar
Mixtures

Isolating polar
compounds like
amino acids
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Isolate
Biomolecules

Refining steroids

Extracting proteins,
and mycotoxins

lipids, and alkaloids

Identifying and
quantifying drugs
and pesticides
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TuTIions

Factors Affecting Efficiency

Column

. . Particle size
dimensions

Solvent
nature

Temperature
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Advantages

* Effective for polar/ionic

compounds
) §
* Less tailing than A
adsorption
* Suitable for qz;
biomolecules O@

Limitations

e Statiomary phase may
bleed

(unless bonded)

D A
* Not widely used :@:
Vg

* More solvent consumption
Setup more complex
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Summary

TUTIONS
1. PREPARATION 2. SAMPLE INTRODUCTION 3. DETECTION & 4. ADVANTAGES & '
& ELUTION RECOVERY LIMITATIONS
ﬁ ADVANTICES
é é i@ /‘\f
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TUTIONS

Assessment

1. Partition column chromatography is based on the principle of:
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Turons
1. Partition column chromatography is based on the principle of:

a) Ion-exchange b) Size exclusion | c¢) Differential d) Partition between

adsorption two liquids
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TUTIONS

Assessment

2. In partition column chromatography, the stationary phase is typically a:
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Liquid
stationary
Phase

b)

>

Gas

Gas

stationary
Phase

2. In partition column chromatography, the stationary phase is typically a:
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IMA | PARTITION COLUMN CHROMATOGRAPHY | DURGADEVI G | AP | SNSCPHS |




TUTIONS

Assessment

3. The mobile phase in typical partition column chromatography is:
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3. The mobile phase in typical partition column chromatography is: oo

(@) (b) (b) (d)
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