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Application Note: IR-059

Application of Infrared Spectroscopy to the Determination of Oil Mist
in Workplace Air

(NIOSH Method 5026, Issue 2, Rev. 15 May 1996)
Scope

Oil mist in ambient air from white mineral oil or poorly water-soluble petroleum-based metalworking fluids
(including cable oil, cutting oil, drawing oil, engine oil, heat-treatment oil, hydraulic oil, machine oil, and
transformer oil).

Applicable concentration range: 1 to 20 mg/m? (100-L samples).
Keywords: infrared spectroscopy; oil in air; quantitative analysis.
1. Principle

Oil mist from white mineral oil or poorly water-soluble petroleum-based metalworking fluids in workplace air
is collected by adsorption and extracted with carbon tetrachloride. The extract is then measured using an
infrared spectrometer. The oil mist concentration is calculated from the absorbance, A2930, at the 2930
cm™ band.

2. Experimental Conditions

2.1 Instruments and Accessories

* Lambda Scientific FTIR-7600S Fourier Transform Infrared Spectrometer
* 10 mm stoppered quartz cuvette (PTFE stopper/sealing material)

2.2 Analytical Conditions

Resolution: 4 cm™; number of scans: 32; scan range: 3200-2700 cm™.
2.3 Reagents and Tools

(1) Carbon tetrachloride (CCl,), reagent grade; mineral oil standard (20 mg/mL stock solution). Preparation
of the stock solution: weigh 1.0 g of mineral oil into a 50 mL volumetric flask, dissolve with CCl,, and dilute to
volume.

Caution: CCl, (carbon tetrachloride) is classified as a Group 2B carcinogen in the source document.
All handling must be carried out in a fume hood.

(2) Volumetric flasks: 10 mL, 25 mL, and 50 mL
* Beaker: 10 mL
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* Pipette: 2—250 pL

* Tweezers

3. Sample Preparation and Measurement

3.1 Preparation of Standard Solutions (at least six concentrations)

Take appropriate aliquots of the mineral oil stock solution (20 mg/mL) and prepare standard solutions in
carbon tetrachloride over the concentration range of 5-250 pyg/mL. Dilute each solution to 10 mL in a
volumetric flask and set aside for use.

3.2 Construction of the Quantitative Calibration Model
(1) Slowly transfer each standard solution into a 10 mm quartz cuvette.

(2) Place the filled 10 mm quartz cuvette in the spectrometer cuvette holder and record the infrared
spectrum over 3200-2700 cm™. Repeat the scan three times and use the arithmetic mean of the three
measurements as the reported result.

(3) Using the same procedure, measure the infrared spectra of the blank solution (carbon tetrachloride) and
the following mineral-oil standards in 10 mL carbon tetrachloride: 0.05 mg, 0.10 mg, 0.50 mg, 1.00 mg, 1.50
mg, 2.00 mg, and 2.50 mg.

(4) Read the maximum absorbance, A, at the absorption peak at 2930 cm™, to the nearest 0.001.

(5) Use the quantitative analysis function provided in the MILAS software to establish the quantitative
calibration model.
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3.3 Determination of Oil Samples

3.3.1 Using tweezers, transfer each sampile filter or blank filter into a volumetric flask. Add 10 mL CCl,, close
the stopper tightly, and shake vigorously to fully dissolve/extract the oil mist adsorbed on the filter. Allow to
stand for 15 seconds. Then withdraw the solution and slowly transfer it into the same quartz cuvette used to
establish the calibration curve.

3.3.2 Under exactly the same instrumental conditions used for the calibration curve, measure the oil sample
as described above. Use the quantitative analysis function in the MILAS software to directly calculate the oil
content of the sample (W) and the oil content of the blank filter (B).

3.3.3 Substitute W and B obtained in Section 3.3.2 (units: ug) into Equation 1 to calculate the final mineral oil
concentration, C (mg/m?), in the sampled air volume V (L).

C=(W-B)/V (mg/m® — Equation1
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