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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TOTAL SAPONIFIABLE MATTER
GM9046P

1 SCOPE. This method of test is used to determine the
amount of saponifiable matter (fatty acids, etc) in petroleum
products. It is particularly useful for the analysis of gear
lubricants containing sulfurized fatty material as an extreme
pressure additive.

2 PRINCIPLE OF THE METHOD. A sample of oil is
saponified with alcoholic potassium hydroxide. The saponi-
fied material is taken up with water, and the oil is removed by
washing with n-hexane. The aqueous soap solution is reacted
with 1:1 HC], splitting the soap. The fatty material is taken up
with ethyl ether and washed free of acid with water. The ethyl
ether containing the fatty material is separated from the
aqueous layer, and the fatty material is recovered in a tared
beaker after carefully evaporating the ether.

3 EQUIPMENT REQUIRED.

3.1 Separatory funnels, 500 mL and 1000 mL capacity,
equipped with Teflon stopcocks.

3.2 Oven (explosion-proof), capable of maintaining
105 £ 3 C

3.3 Balance having a sensitivity of 0.5 g and a balance pan
large enough to accept a 400 mL, low-form beaker.

4 REAGENTS.

4.1 Alcoholic potassium hydroxide (0.5 N). Dissolve 28 g of
KOH pellets in 1 L of isopropanol, utilizing moderate heat,
and reflux to affect solution.

4.2 Acetone.

4.3 Ethyl ether.

4.4 Isopropanol.

4.5 Hydrochloric acid.

4.6 Methyl orange indicator (0.19). Dissolve 0.1 g of
methyl orange in 100 mL of water.

5 TEST PROCEDURE.

5.1 Weigh 10 g (30.1 g) of sample into a 250 mL Erlenmey-
er flask and add 50 mL of 0.5 N alcoholic KOH and 25 mL
of n-hexane.

5.2 Heat to boiling, under reflux, and continue boiling for
1.5 h.

5.3 Rinse the contents of the flask into a 500 mL separatory
funnel, washing the flask with two 50 mL portions of water
followed by two 25 mL portions of isopropanol.

5.4 Shake well and allow to stand until separation of the
alcohol-water layer and n-hexane layer is complete.

5.5 Draw off the alcohol-water layer (bottom) into a second
500 mL separatory funnel.

NOTE: Leave the cuff formed at the interface, if present,
with the n-hexane layer.

5.6 Wash the alcohol-water mixture with 30 mL portions of
n-hexane (adding the n-hexane washings to the previously
retained n-hexane) until the n-hexane wash is colorless.

57 Wash the combined n-hexane layers in the original
separatory funnel with 25 mL portions of alcohol/water (1:1)
(adding each alcohol/water wash to the second separatory
funnel) until the alcohol/water layer becomes colorless.

5.8 Draw off the combined alcohol/water mixture into a
400 mL beaker and evaporate the alcohol on a steam plate.

5.9 After evaporation of the alcohol, transfer the remaining
aqueous solution to a | L separatory funnel, washing with
warm water to complete the transfer.

5.10 Adjust the volume to 200 mL with water and acidify
with 10 mL of HCI (1:1).

5.11 Add two 50 mL portions of ethyl ether, shaking
thoroughly between each addition. Add 5 drops of methyl
orange indicator solution to 100 mL HOH, and wash the
ether layer with 100 mL portions until the aqueous layer is
neutral to methyl orange. Do not shake vigorously in order to
avoid emulsification

CAUTION: RELIEVE PRESSURE BUILDUP FRE-
QUENTLY.

5.12 Transfer the ethyl ether layer (top) to a tared 400 mL
beaker. Gently evaporate the ether on a steam plate with
suitable ventilation.

CAUTION: ETHYL ETHER IS EXTREMELY FLAM-
MABLE AND SUITABLE SAFETY PRECAUTIONS
SHOULD BE OBSERVED!

5.13 When the ether is almost evaporated add 5 mL of
acetone, to remove traces of water and evaporate to dryness.

5.14 Place in an oven maintained at 105 £ 3 C for
5 minutes.

5.15 Remove from oven, allow to cool.
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5.16 Reweigh the beaker and calculate saponifiable matter W = Mass of sample in g
as follows:
A 6 GENERAL INFORMATION. This standard was issued
Mass (%) = — x 100 in August 1967 and editorial revisions were made in Decem-
v ber 1977.
A = Mass in g of separated fatty material and
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