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Column Temperature in HILIC

In most HILIC conditions, by increasing column temperature a decrease in the
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retention time is observed.

Column temperature is an important parameter in HILIC
separations and affects the mobile phase viscosity, the solute
diffusivity and the energy of the analyte transfer between
mobile phase and stationary phase. Generally in HILIC, a
decrease in the retention time is observed, increasing column
temperature. As we have already discussed, HILIC retention
mechanism is largely based on partitioning. The transfer

of hydrophilic analytes from the hydrophobic bulk mobile
phase at high acetonitrile content to the hydrophilic water
layer is an exothermic process. Therefore, it is favoured at
lower temperatures (Figure 1). The optimization of column
temperature can improve analysis performance, executing faster
runs at higher temperatures.

The main exception to this general behaviour is represented
in the case of the separation of basic analytes on silica columns
or acid analytes on amino columns. In the presence of strong
electrostatic attractions between charged analytes and
charged stationary phases, increasing the column temperature
leads to an increase in the retention. The explanation of this
phenomenon is based on the consideration that the formation
of an ion pair in a aqueous solution between two oppositely
charged groups is an endothermic process, supported at higher
temperatures (Figure 2).
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Figure 1: Schematic representation of the analyte transfer from the mobile
phase to the HILIC stationary phase. In most cases this process is favoured at
lower temperatures.
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Figure 2: Schematic representation of a charged analyte transfer from the mobile phase to the HILIC
stationary phase. The formation of an ion pair is favoured at higher temperatures.

Different types of compounds in a mixture may present different
contributions to the retention mechanisms, more partitioning or more
electrostatic interactions. Therefore, column temperature can also affect their
selectivity, leading to a variation of the elution order.

The increase of column temperature can increment the analyte conversion
rate between more configurations. For example, carbohydrates and similar
compounds exist in an aqueous solution as a mixture of several tautomeric
forms, leading to broad or separated peaks. The increase of column
temperature has the effect of merging the different forms into single narrow
peaks.

In HILIC, column temperature is usually set between 10 and 60 °C. Higher
temperature values can be used depending on both stationary phase stability
and analyte stability.

It is worth pointing out that the variation of temperature has a less
impact on retention than the composition of the mobile phase. During the
development of a HILIC method the chromatographic parameters should be
optimized in the following order: (1) organic content in the mobile phase, (2)
salt concentration and pH of the mobile phase, and (3) column temperature.
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In the forthcoming instalment, we will discuss the effect of column
equilibration on HILIC retention and reproducibility.

Next Tip: Column equilibration
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