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Standard Method• of 

CHEMICAL ANALYSIS FOR METALS IN NEW AND USED 
LUBRICATING OILS1 

I. Scope 
l.l Thae methods of ch~ analyail 

cover the determination of barium, tin, silica, 
zinc, aluminum, calcium, magnesium, and llO­

dium and potassium in new and U1Cd lubricat­
ing oils. Other metallic ~ta. sulfur, phoa­
phorua, and chlorine i:Ji ~ountl commonly 
found in lubricating oilii do not interfere in this 
method. 

NOTE 1-Tbeie methodl do not cover the deter­
mination of lead, copper. and iron. 

2. Smnawy of Metbod1 

2.1 The analytical procedures follow the 
well-known scheme of separating the metall 
into groups for more ~venient de~tiqn, 
u ah.own in Fig. 1. Thia K;heme provida a 
rapid and accuzate m~od for the dc;teimma­
tion of all, ICVel'al, or any one of the metals u 
may be aeen mCelu_ry from an initial qualita­
tive~ of the oil aamplo. 

2.2 To avoid it• interrmnce throughout the 
~cedure, bariUJJI. ii 1ep1.1ated along with the 
metala of the hydrogen mlfide grqup .. The 8-
bydroxyquU:loline lerYOI 81 an ~c:cllent mew 
for removiiig iron, aluminum, and Ziu from 
pboapba.te interference: Phosphate and Bwrate 
ion& u, remo~ after ~e ~alcium' determina­
tUm to P.rovide fo~ a moi:e a.Ccurate determi-
nation of sodium.and._f>Otusi.Um. · ·. 

3. Prep111a~ ors~ . 
. 3.1 Heat tbeaamplc of oil to 60 ± 10°c and 
agitate it in ·the original container until all 
aedim.e.n1 is homogeneously suapended in the 
oil. If the original container is of opaque ma-

teria1, or if it is more than three quartcn fUll, 
tramfer the cm.tin: aample to a doar glua bottle 
having a capacity at lcut one third greater than 
the volume of the sample. Tranafer all traces of 
sediment from the ~ containct to the 
bottle by \'iple.nt agitatum of portions of the 
sample ~ Uie original container. After com­
'plete llilpension of all aedinient, strain the wn­
ple or a convenient Aliquot through a 100.mesh 
ScrcCn for the removal of large contaminating 
particles. 

3.2 Heat and thorousMy mix the strained oil 
or aliquot befOre taking each portion of the 
sample for test. Homogeneity will be indicated 
by the preciaion of the inalyses. 

... Purity of R.Mpntt .... Matertai. 

4.1 Purity of kopnt.r-Reagent 'gnide 
chemicall ahall be med in all teats. Unl.eu 
otherwile indieated, it ii intended that all re­
agent.s lhall conform to the specificatiomofthe 
Committee on Analytical Reagents o~ the. 
American Cbeinical Society, where auc:h ·,pee. 
ificatiom are available.• Other gra4e1 may be 
used. provided it ii tint aacertained that the 
reagent is of IU.fliciently high plirity to permit 
ita uae without leue.ning the accuracy of the 
determination. 
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