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Normal-phase chromatography Reversed—phase chromatography
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Figure 28-14 The relationship between polarity and elution times for nor-
mal-phase and reversed-phase chromatography. 16



HPLC Columns

Within the Column is where separation occurs.

Proper choice of column is critical for success in HPLC
Column dimensions in HPLC.

« Analytical [internal diameter (i.d.) 1.0 - 4.6-mm; lengths /
15 - 250 mm] S
« Preparative (i.d. > 4.6 mm; lengths 50 — 250 mm) :'::-‘
« Capillary (i.d. 0.1 — 0.5 mm:; various lengths) \
+ Nano (i.d. <0.1 mm, or sometimes stated as < 100 um) STt gy

Column Particle Sizes: s
. 7,5,3.5(RR), & 1.8 um (RRHT)

Materials of construction for the tubing

« Stainless Steel (the most popular; gives high pressure capabilties)
+ Glass (mostly for biomolecules)

* PEEK polymer (biccompatible and chemically inert to most solvents)



Column Selection Chart
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Particle Size
small (3um) ° .
medium (5um) .
large (10pm) .
Column Length
short (30mm) O . . o .
medium (150mm) .
long (300mm) [
Column ID
narrow (2.Imm) [ .
medium (4.6mm) .
i .5Smm) L]
Surface Area
fTow (200m2/g) O . .
high (300mZ/g) L L L
Pore Size @ _
small (60A) . [
medium (100A) .
large (300A) .
Carbon Load
low (3%) °
—  medium (10%) J
high (2Z0%) O . .
Bonding Type
MONOMEric o ®
polymeric [ . . d
Particle Shape
spherical . . . .
— irregular ]




Choosing the Bonded Phase

Draw the molecular structures for all known components of the mixture.
Identify the two compounds whose structures are the most similar.

e.g.:

Prednisolone Prednisone

Use the results of the structural comparison to select a bonded phase showing optimal selectivity for these tw
o molecules. In this case consider using a silica column (no bonded phase) for its ability to retain polar solute
s through hydrogen bonding.

Quiz: = S0 O =A| & polar&7}?



Functional Group Polarity Comparisons

Polarity Functional Group Structure Bonding Types | Intermolecular Forces Displayed
Low Methylene R—(CH,)s— o London
o
Phenyl ‘ o, London
R~
Halide R—F Cl Br | c London, Dipole-Dipole
Ether R_O\ c London, Dipole-Dipole, H-bonding
R
o
Nitro R I\EJ+ G, T London, Dipole-Dipole, H-bonding
—N%g
O
Ester Ri/\/ G, T London, Dipole-Dipole, H-bonding
O-R
Aldehyde ﬁ o, ™ London, Dipole-Dipole, H-bonding
R”H
Ketone 5 //O G, T London, Dipole-Dipole, H-bonding
N
R
Amino S c,m London, Dipole-Dipole, H-bonding, Acid-base chemistry
T 2
Hydroxyl c London, Dipole-Dipole, H-bonding
R—OH
v
High Carboxylic Acid //O G, T London, Dipole-Dipole, H-bonding, Acid-base chemistry
R
OH
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Choosing the Bonded Phase

Examples of bonded phases used for HPLC packing media:

C18 or Octadecylsilane (ODS)

Very nonpolar - Retention is based on London (dispersion)
interactions with hydrophobic compounds.

Example Alltech Phase: Alltima™ C18
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Si—(CH5){7CH4
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Choosing the Bonded Phase

Phenyl

Nonpolar - Retention is a mixed mechanism of hydrophobic and
n - © interactions.

Example Alltech Phase: Platinum™ Phenyl

AV
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Choosing the Bonded Phase

Each bonded phase has unique selectivity for certain sample types.

As a practical example, to separate toluene and ethyl benzene:
* Note a difference of one -CH,- unit
» Choose a C18 bonded phase for retention by hydrophobicity

* Maximize hydrophobic selectivity with a high silica surface area,
high carbon load material like Alltima C18
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End—cappingO| &t?
TMS-CI

-S1-O-SI-Cis
-S1-OH

-S1-O-Si-Cis
-S1-O-Si-(CHB3)3

-S1-O-Si-Cas -S1-O-SI-Ci1s

end-capping= StH -NH22F 22 7|9 A2 EMA| X7t £l = peak? tailingdid=2 =€ = UL
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The End.



