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1. SCOPE

1.1 Use this method to obtain the infrared spectra of powders, liquids, and films by internal
reflection spectroscopy.

1.2 Reference Attenuated Total Reflectance Accessory, Perkin-Elmer Corp., Norwalk,
Connecticut, 1967.

1.3 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. APPARATUS

2.1 Spectrophotometer, double beam, diffraction-grating, that automatically records
transmittance (or absorbency) versus frequency over the 4000-250 wave-number range,
with ordinate scale expansion capability, such as the Perkin-Elmer Model 783 or a
Fourier Transform Infrared Spectrometer that generates equivalent spectra such as
Perkin-Elmer FT-IR Spectrometer Spectrum 1000.

2.2 Internal reflection accessory, or attenuated total reflectance accessory, consisting of a set
of mirrors and a mounted thallium-bromide-iodide (KRS-5) crystal capable of rotation to
intercept the infrared beam at various angles. Use a multiple reflection type crystal for
powders and films, such as the Perkin-Elmer 186—-1330. An acceptable internal reflection
spectroscopy unit is the Perkin-Elmer 186—-0066.

2.3 Variable beam attenuator, set in the reference beam, to provide continuously variable
attenuation over the 20-90% beam energy range. An acceptable attenuator is the
Perkin-Elmer 186—0125.

24 Glassware.

2.5 Tweezers.

2.6 Scalpel.

2.7 Small spatula.
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2.8 Scissors.

29 Beakers.

210 Mortar and pestle.

3. PREPARING SAMPLES

3.1 Samples may be in the form of paint films, plastic sheet, multi-layered films, paper sheet,
or samples from which a film may be peeled or sliced. The method of sample preparation
will vary with the type of sample. The surface to be tested must be in direct and intimate
contact with the internal reflection element.

3.2 Powdered Solids:

3.21 If the sample is not in the form of a fine powder or crystals, reduce the particle size using
a mortar and pestle so that the material will make direct and intimate contact with the
internal reflection element.

3.2.2 Use an appropriate solvent to convert the sample into a slurry or paste. An appropriate
solvent is fairly volatile and will not form a coordination compound with the sample.

3.2.3 Apply the slurry to the sampling surfaces of the crystal (intemal reflection element).

3.24 After the solvent has evaporated, mount the crystal in the reflectance accessory.

3.3 Liquids:

3.3.1 Assemble the internal reflection element, the liquid sampling plate, and gaskets.

3.3.2 Use a standard hypodermic syringe without a needle to fill the cell.

4, PROCEDURE

4.1 Operate the infrared spectrophotometer with the internal reflection accessory in place as
prescribed in the manufacturer's literature. Set the internal reflectance unit initially to 45°.

4.2 Set the reference beam attenuator to give a baseline of 80-85% transmittance at
4000 cm™.

Note 1—Run a trial scan over a portion of the spectrum to determine the spectra quality.

4.3 In the order listed, adjust the following variables to improve the quality of the spectra:

B Internal reflection element entrance angle

[ | Pressure on the back plates (applies to film samples only)

B Spectrometer vertical scale expansion.
4.4 When the conditions for running the scan have been optimized, record the spectra.
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5. RESULTS

5.1 Fill out the appropriate blocks on the spectrogram conceming test conditions, etc.
511 Indicate test method.

5.1.2 State unusual test procedures or changes under “Remarks.”

51.3 Report results showing the degree of the match, with absorption curves for standard

materials, or determine the chemical composition as required by the specification.

6. NOTES

6.1 This test method is useful in the examination of surfaces and interfaces where
conventional transmission techniques cannot be readily applied.

6.2 Substitute this test method for the more tedious potassium bromide pellet method when
applicable.

CONSTRUCTION DIVISION 3.3 EFFECTIVE DATE: AUGUST 1999 —J4 N%S g



