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Determining Pathlength
in Parallel Window Liquid Cells
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Absorbance

For high accuracy pathlength
determination parallel window cells are
the gold standard.

This application note explains how to determine the
pathlength in liquid cells with parallel windows, such
as the Specac Omni-Cell or Pearl (when fitted with a
parallel window Oyster cell).

When using an empty infrared cell with parallel
windows a fringing pattern is observed in the IR
spectrum [1]. It consists of a series of regularly
repeating fine peaks and troughs of a sinusoidal
wave pattern superimposed over the spectrum of
the window material is observed (Figure 1). This
fringing pattern can be used to determine an exact
cell pathlength.
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Figure 1: Example spectrum showing the fringing pattern for a
parallel windowed cell. Using the calculation shown above this
cell was determined to have a pathlength of 108.5 um.

Filling the cell with a solvent greatly suppresses this
effect; As aresult, accurate fringe free IR spectra can
be recorded with a parallel cell by recording a
background with the same solvent as in the sample
spectrum.

For applications, such as quantification or calibration,
where the pathlength must be known with precision,
a parallel cell may be used in this way to give an
accurate measure of pathlength while avoiding
fringes in the sample spectrum itself.

METHOD

Remove any cells and accessories from the sample
compartment and collect a reference background.
Then load the cell and collect an infrared spectrum of
the empty cell. From the fringing pattern obtained
the-pathlength of the cell can be calculated from the
following formula:

P=5000n/(v,-V,)
Where:
P = pathlength in micrometers
n = number of fringes
v, = wavenumber at first peak (in cm™)

v, = wavenumber at second peak (in cm™)

'NOTE: If using the Pearl system, a background can be recorded
with the Pearl accessory in place. Ensure that the Oyster cell is
removed and the sample tray closed before collection of the

background.
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Get in touch: Collaborate with Specac
Are you working in a field that uses or, could use our FTIR,
polarizer, heated platen or, hydraulic pressing equipment?

To pramate vour research with us and have us create a similar
Application naote, please contact collab@specac.co.uk with a
simple brief detailing;

a) what your work involves
b) what equipment you currently/can use

¢) why your wark is important
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