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Hypercarb is a unique stationary phase for high performance
liquid chromatography, with properties diverse from traditional
silica gel stationary phases.  Having a non-derivatised porous
graphitic carbon surface, free from functional groups, means
that unique retention and separation of polar compounds as
well as geometric isomers can be achieved.  We discuss a
‘new generic’ approach which comprises the starting condi-
tions for obtaining a separation on Hypercarb, as well as dis-
cussing new applications.

Porous Graphitic Carbon (Hypercarb) has special char-
acteristics as a stationary phase in  HPLC. The physical
properties differ significantly from those of traditional silica
stationary phases, and thus Hypercarb provides the chro-
matographer with increased method development op-
tions.
Hypercarb particles are spherical and  fully porous, show-
ing a particle porosity of around 75%. At the  molecular
level it is composed of flat sheets of hexagonally arranged
carbon atoms. This homogeneous, unmodified surface
is highly reproducible and contains no active sites for
secondary interactions.

Hypercarb provides unique retention and separation of
polar compounds.  The surface of Hypercarb is stereo
selective with the capability to separate geometric iso-
mers and other closely related compounds.  Hypercarb
is stable across the entire pH range 0-14, and is not
affected by aggressive solvent systems.  Its compatibil-
ity with most solvent systems enables separation of a
wide range of polarities within a single chromatographic
run.

The strength of analyte interactions is largely dependent
on the size and orientation of the molecular area in con-
tact with the graphite surface, and also on the position-
ing of the analytes functional groups at the graphite sur-
face. Ross1  discussed the
polarisability of the surface of
graphite as the key to under-
standing the mechanism by
which polar compounds are re-
tained (Figure 1).

Ross and Knox2 , 3  calculated
values pertaining to the polar
retention effect on graphite, by
comparing retention behavior
of test polar solutes with those
of equivalent hydrocarbons.
The overall retention on graph-
ite is a combination of two
mechanisms: the dispersive in-
teractions between analyte –
mobile phase and analyte –
graphite surface, and charge
induced interactions of a polar
analyte with the polarisable
surface of graphite, in which
the electronic distribution of
charge is relevant�

Figure 1. Schematic representation of polar analyte retention in which
a) positive and b) negative charges approach the graphite surface,
resulting in a charge-induced dipole at the graphite surface.

Generic Method

The unique retention mechanism of Hypercarb requires a differ-
ent method development strategy. Hypercarb provides increased
dispersive interactions relative to other supports, and thus a rela-
tively short 100 x 4.6mm 5µm column is a good starting choice.
The elutropic series associated with silica does not always apply
to Hypercarb.  Methanol and acetonitrile are similar in strength
but weaker solvents than 2-propanol (IPA) or dichloromethane
and tetrahydrofuran (THF), the latter two being the strongest of
the series.  The pressure difficulties associated with the use of 2-
propanol may be overcome by mixing it with acetonitrile in a pro-
portion of 1:1 or 3:1. This approach increases the relative elution
strength of acetonitrile whilst avoiding excessive backpressure.

If compounds with a wide range of polarities or unknown com-
pounds are contained within the sample, then the method de-
scribed in Figure 2 is proposed as an initial scouting run. In  the
first 10 min of the run the percentage of the solvent of intermedi-
ate strength (acetonitrile/IPA) is increased from 30 to 100% for
elution of the ionisable and neutral compounds of high and inter-
mediate polarity. During the following 15 min the gradient of the
strongest solvent (dichloromethane) develops from 0 to 75%,
with the consequent elution of the less polar and apolar analytes.
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