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(v) 

A B S T R A C T 

Petroleum contains a high percentage of hydrocarbon 

in addition to containing measurable quantities of metals. 

The metallic constituents may be indegenous to the crude 

oils as oil-soluble metallo-organic compounds, as a colloid, 

or as a filterable suspension. Metals may be introduced 

into the finished petroleum products extraneously in 

processing or during service. In certain cases the presence 

of metals in oils can cause the finished products to have 

undesirable properties such as corrosion of refinery equip-

ment, reduction of activity of cracking catalysts (and 

whose replacement is expensive) equipment deterioration and 

premature failures in engines (resulting from excessive 

wear, bearing failure and radiation leaks). Moreso, metals 

lost to the environment as air pollutants as a result of 

fuel combustion and other processes through which metals 

are released into the environment, pose a direct health 

hazard. In Nigeria today, with the developing economy, the 

number of vehicles are on the increase,. Thus the threat 

posed by environmental pollution cannot be overlooked as 

some of these metals if inhaled or ingested can cause 

physiological problems. 



(vi) 

In other cases the presence of controlled amount of 

added metal compounds, can bestow beneficial properties on 

lubricating oils. These lubricant additives resist oxi-

dation, reduce wear, inhibit corrosion^ improve lubrication 

and combustion characteristics. 

In view of the beneficial and ill-effects of having 

metals in lubricating oils, the present research project is 

intended to determine the metal content in Agip (SAE 20W-30) 

AP Super V (SAE 20W-50HD), Castrol GTX (SAE 2W-50) Mobil 

(SAE 40), National (SAE 30/40), Texaco (SAE 40) Total (SAE 

40) Total SAE 30/40) and Unipetrol (SAE 20W-30), engine 

oils by atomic-absorption spectrometry using ashing 

procedures in order to monitor the level of metal contents 

in the oilS. 

The oil samples have been decomposed by the wet-

oxidation procedure which involves decomposing the oil 

samples with concentrated sulphuric acid. The mixture of 

the sample and the acid is first charred with the aid of 

an infrared lamp, followed by ignition of the dry carbo-

naceous residue by means of a bunsen burner. Complete 

oxidation of carbon is accomplished in a muffle furnace, 

set at 600 C to give the residual ash necessary for sub-

sequent elemental analysis. 

The atomic-absorption spectrometric technique and 

flame photometry have been chosen to analyse the ashed 

samples of the oils for metals which are present in trace 

amounts. 



(vii) 

The A.S.Sc technique has been used to determine 

calcium, cobalt, copper, iron, lead, magnesium, manganese, 

nickel and zinc in the oils whereas flame photometric 

measurement was used to obtain the experimental data for 

potassium and sodium. 

The concentration range for the individual metallic 

element is as follows:-

Calcium (14.44 - 29,66mg kg-1) 

Cobalt ( 0.18 - 0,44mg kg-1) 

Copper ( 0.78 - l4.06mg kg-1) 

Iron (1.85 - l6.58mg kg-1) 

Lead ( 0.70 - 2.43mg kg-1 

Magnesium ( 9.50 - 31.03mg kg-1) 

Manganese ( 0.28 - 2.58mg kg-1) 

Nickel ( 1.61 - 2.30mg kg-1 

Potassium ( 0.40 - 3.48mg kg-1) 

Sodium ( 3.40 - 15o91mg kg-1) 

Zinc (16.50 - l8.00mg kg-1) 




































































































































