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Introduction
This application note describes the method of testing
the phenol concentration in lubricating oil by UV-Vis
Spectrophotometer. The procedure is easy to be
handled.

Principle

UV Spectrophotometer method to test phenol
concentration in lubricating oil is easy to
operate. The interference from outside is small
and analysis period is short.
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Reagents and Equipment

Instrument:
1. Persee T6 UV-Vis Spectrophotometer (or
higher-grade model);
2. 1cm sample cell;
Reagent:
1. Phenol: analytically pure.
2. Isooctane: analytically pure.
3. 0.25 mol/L NaOH solution.
4. Distilled Water
5. Lubricating Oil that does not contain
phenol.

Sample Preparation and Standard Curve

Phenol Standard Curve:
1. Use the lubricating oil that does not contain
phenol to make phenol standards. The
standards should contain 0.001%, 0.005%,
0.010%, 0.020%, and 0.030% phenol.
2. Transfer 20.00g each standard lubricating
oil into 50mL beaker. Put the beakers on a
hot plate until the temperature reaches 75℃.
Meanwhile, measure 5 sets of 25mL
Isooctane. Transfer each standard
lubricating oil into different separating
funnel, rinse the beaker with isooctane. Pour
all measured isooctane into the separating
funnel.
3. Measure 5sets of 80mL 80℃ ±5℃ distilled
water. Pour each set into each separating
funnel. Shake the funnel violently for 1min.
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Set the separating funnel until two layers
appear.
Collect the lower layer, filtrate each solution
by filter paper.
Transfer 25mL of filtered solution into
50mL flask.
Add 1mL of 0.25mol/L NaOH solution into
each flask, then mix well.
Transfer each standard solution into quartz
cell.
Measure the absorbance of each standard
solution at the wavelength of 287nm and
350nm on UV-Vis spectrophotometer.
Draw the standard curve on software.

Experiment

Unknown Sample Preparation
1. Weight 10g sample (if the sample contain
less than 0.030% phenol, measure 20g).
Transfer the sample into a 50mL beaker.
2. Put the beaker on a hot plate until the
temperature reaches 75℃. Meanwhile,
measure 25mL Isooctane. Transfer the
sample into a separating funnel, rinse the
beaker with isooctane. Pour all measured
isooctane into the separating funnel.
3. Measure 80mL, 80℃ ±5℃ distilled water.
Pour it into the separating funnel. Shake the
funnel violently for 1min. Set the separating
funnel until two layers appear.
4. Collect the lower layer, filtrate the solution
by filter paper.
5. Transfer 25mL of filtered sample solution
into 50mL flask.
6. Add 1mL of 0.25mol/L NaOH solution into
the flask, then mix well.
7. Transfer the sample solution into quartz cell.
8. Measure the absorbance at the wavelength
of 287nm and 350nm on UV-Vis
spectrophotometer.

9. If the phenol concentration is less than
0.030%, the actual concentration can be
found from the standards curve directly. If

the phenol concentration is higher than
0.030%, the actual concentration should be
multiplied by 2.
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