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Classification of Column Chromatographic Methods

General Classification Specific Method Stationary Phase Type of Equilibrium
1. Gas chromatography (GC) a. Gas-liquid (GLC) Liquid adsorbed or bonded Partition between gas and
to a solid surface liquid
b. Gas-solid Solid Adsorption
2. Liquid Chromatography (LC) a. Liquid-liquid, or Liquid adsorbed or bonded Partition between
partition to a solid surface immiscible liquids
b. Liquid-solid, or Solid Adsorption
adsorption
c. lon exchange lon-exchange resin lon exchange
d. Size exclusion Liquid in interstices of a Partition/sieving

polymeric solid
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Common LC Stationary Phases

MName

Structure

Description

Silica

—&l——-0H

Momal phase, for separating polar, non-onic
organics

Propyl

—— 81— — 3 H,

Reversed-phase, for hydrophobic interaction
chromatography (proteins, peptides)

C8

—3l—- Gy,

Reversed-phase, like C18 but less retentive,
used for phammaceuticals, steroids,
nucleotides

C18

——S— Gy

Reversed-phase, retains non-polar solutes
strongly. When bonded to 300A silica can be
used forlarge proteins and macromolecules

Cyano

— 8l——CH,CH,CH,CN

Reversed-phase and normal-phase, more
polarthan C18, unique selectivity

Amino

—— S—CH,CH,CHNH,

Reversed-phase, normal-phase, and weak
anion exchange. RP used o separate
carbohydrates




Common LC Stationary Phases

MName

Structure

Description

Phenyl

Ao

Reversed-phase, retains aromatic
molecules. Also used for HIC
(proteins)

Diol

Both reversed-phase and normal-
phase utility. Used for RP SEC,
also used for NP separations as a
more robust altemative to silica
(not ruined by trace water)

Mitro

Momal-phase, separates aromatic
and alkene-containing molecules




Column Length and Mechanical
Separating Power [Same Particle Size]

50mm 50mm
5 micron 1.7 micron

&) ¢——3

Particle Size and Mechanical Separating
Power [Same Column Length]

25
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Mobile Phase Chromatographic Polarity Spectrum
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Time Zero 4
Mobile Phase S —

Time +10 Minutes =
Mobile Phase S —

Detector
HPLC Column Flow Cell

= -

Compound B
These are called chromatographic
peaks and each one represents a

separated compound
\>‘ I

Compound C
Point of sample injection Compound A
into the column P
T T T T T T T T eessssssssssssssassss
o 2 4 & 8 10 12 14 min

Time after injection
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Normal-Phase Chromatography

Stationary Phase Is Polar (Silica)

| — Mobile Phase
f‘ . (Hexane)

WHY Do They Separate?
Sample

Reversed-Phase Chromatography

Stationary Phase Is Non-Polar (C,;)

J— , Mobile Phase

r . (Aqueous)
WHY Do They Separate?

Sample
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Intensity of detector signal

Chromatogram

’ Peak

h

A

Time

: Retention time

: Non-retention time

: Peak area
: Peak height
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Acrylamide
sample B
Injection

Acrylamide
Sample A

Retention Time Relates to “What It Is"

Cuantitation Area Count Relates to
"How Much There Is”

Injection

1:.00

Area Count
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LC Instrumentation
The Agilent 1100, a typical modern LC system

Solvent reservoirs

Solvent degasser

Pump

Autosampler

Column oven

DAD
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Gas chromatography
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Auto sampler
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Syringe

Polymer tip creates a leak-free
seal for both liquids and gases
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Capillary
Split/Splitless
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Purge
._ » Split Vent
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Column Length Resolution Speed

(‘T‘T'T‘T'T‘T‘T'T’T‘T‘Tﬁ’ Long (60-100m) High Slow

OOOOBOLB0H

@) Short (5-10m) Moderate Fast
‘Inm.lm) Medium (25-30m) Good compromise,
XXX good starting

point

Inside Diameter Resolution Speed Capacity Ease

8 100 um Very good Very good Fair Fair

> 250 um Good Good Good Good

U 320 um

> 530 um Fair Good Very good Very good

o,
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Bonded polysiloxanes {(examples): Js Slo sla;

) lnS gl :
9 e ng and numerous other phases o " ‘sl"'

0_51 0_.3 O— O—Si with diverse chains J < g - Ll z
ol F|11 | (CHp)-ON or CoH,CFs... et

ex. Ry and R, =Ph m=95% and n=5%

Method of formation of a bonded phase

Me
A Me Wall of silica e 1o Yo Moo Vo0,
o SI ’ NSiTUTS| S
\S ( O (capillary tube) | SII ' Folymar
Me C|) Lome T>400°C O Me Me Me
M ,,..S\F—-O \Me {(=CHy) o7 SI\O/SL\O/S“ O/SL\O/SL.O/
Me

Silica wall

Polyethyleneglycols +0— C— *} “carbowax”
M2 |
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