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1. Scope

1.1 These methods of chemical analysis
cover the determination of barium, tin, silica,
zine, aluminum, calcium, magnesium, and so-
dium and potassium in new and used lubricat-
ing oils. Other metallic elements, sulfur, phos-
phorus, and chlorine in amounts commonly
found in lubricating oils do not interfere in this
method. i

Note 1--Theée methods do not cover the deter-
mination of lead, copper, and iron.

2. Summary of Methods

2.1 The analytical procedures follow the
well-known scheme of separating the metals
into groups for more convenient determination,
as shown in Fig. 1. This scheme provides a
rapid and accurate method for the dgtermina-
tion of all, several, or any one of the metals as
may be seen necessary from an initial qualita-

2.2 To avoid its interference throughout the
procedure, barium is separated along with the
metals of the hydrogen sulfide group. The 8-
hydroxyquinoline serves as an excellent means
for removing iron, aluminum, and zine from
phosphate interference. Phosphate and sulfate
tion to provide for a more accurate determi-
nation of sodium and potassium.

3. Preparation of Sample _

. 3.1 Heat the sample of oil to 60 + 10°C and
agitate it in ‘the original container until all
sediment is homogenecously suspended in the
oil. If the original container is of opaque ma-

terial, or if it is more than three quarters full,
transfer the entire sample to a clear giass bottle
having a capecity at least one third greater than
the volume of the sample. Transfer all traces of
sedimen; tfromtheanﬁal container to the
bottle by viglent agitation of portions of the
sample in the original container. After com-
‘Plete suspension of all sediment, strain the sam-
ple or a convenient aliquot through a 100-mesh
screcn for the removal of large contaminating
particles.

3.2 Heat and thoroughly mix the strained oil
or aliquot before each portion of the
sample for test. Homogeneity will be indicated
by the precision of the analyses.

4. Purity of Reagents and Materials

4.1 Purity of Reagemis—Reagent grade
chemicals shall be used in all tests, Unless
otherwise indicated, it is intended that all re-
agents shall conform to thé specifications of the
Committee on Analytical Reagents of the
American Chemical Society, where such spec-
ifications are available.’ Other grades may be
used, provided it is first ascertained that the
reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the
determination,

! These methods pre under the jurisdiction of ASTM
Committee D-2 on Petroleum Products and Lubricants,
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