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Abstract: Levels of Cd, Cu, Ni, V, Pb in Bonny light crude oil was investigated using atomic absorption 

spectrophotometer. The result revealed mean concentration of Cu (0.0485 ± 0.002 ppm), Ni (0.0375 ± 0.002), V 

(0.006 ± 0.001 ppm) and Pb (0.093 ± 0.003 ppm). Cd was not detected in the analysis. In a comparison to other 

crude, the level of these metals was not significantly high. The metal concentration increase on the order: Pb > 

Cu > Ni > V. level of Pb and Cu were higher than Ni and V possibly as a result of anthropogenic activities. The 

mean Ni/V ratio was high (6.3) which suggest that the crude oil came from terrestrial derived source rock. 
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I. Introduction 

Crude oil or petroleum is a naturally occurring mixture containing hundreds to thousands of individual 

chemical compounds [1]. Petroleum may be grouped into broad categories, namely hydrocarbons and non-

hydrocarbons. About 90% by weight of the compounds present in petroleum are hydrocarbons. The 

hydrocarbons present in petroleum may be grouped into three categories, namely: alkanes or paraffins, 

cycloalkanes or naphthenes and aromatic hydrocarbons [2]. The elemental composition of petroleum varies over 

the ranges of 82-87% carbon, 11 – 16% hydrogen, 0 – 4% sulphur, 0 – 7% oxygen plus nitrogen and some 

metals such as nickel, vanadium etc. Elemental analysis of crude oil shows that it contains mainly carbon and 

hydrogen in the appropriate ratio of six to one by weight [3]. Crude oils are classified as “sweet” or “sour”, 

based on the low and high sulphur contents of the crude respectively. Crude oil with low sulphur content are 

classified as “sweet” while those with higher sulphur content are classified as “sour”. Sulphur content is 

generally considered as undesirable characteristics with respect to processing and end product quality therefore 

sweet crudes are typically more desirable and valuable than sour crudes [4]. Oil is classified as light and heavy 

based on American petroleum institute (API) gravity. If oil API gravity is greater than 10, it is higher than water 

and will float on it. If oil’s API gravity is less than 10, it is heavier than water and will sink [5 and 6]. Lighter 

crudes are easier and less expensive to produce. They generally have a higher percentage light hydrocarbons that 

can be recovered with simple distillation at refining. On the other hand, heavy crudes cannot be produced, 

transported and refined by conventional methods because they have high concentrations of sulphur and several 

metals, Heavy crudes have density approaching or even exceeding that of water [7].  

The metals present in the crude oil include K, Na, Ca, Cu, Pb, Fe, Mg, Na, Mo, Zn, Cd, Ti, Mn, Cr, Co, 

Sb, U, Al, Sn, Ba, Ga, Ag and As. In general, these elements are present in the crude oils as organic salts 

(mainly as chloride and sulphate of K, Mg, Na and Ca), and as organometallic compounds of Ca, Cu, Cr, Mg, 

Fe, Ni, Ti, V and Zn [8]. The determination of metal ions in crude oils has environmental and industrial 

importance. Analysis of metals in petroleum gives a clue to catagenetic oil formation, maturation of organic 

matter, correlation, depositional and environmental studies. Metals are important for in the geochemical 

characterization of crude oil source and origin [9]. The metal ions like vanadium, nickel, copper and iron, 

behave as catalyst poisons during catalytic cracking process in refining of crude oil. Metals and metalloids may 

be naturally found in the crude oils and these could be added during production, transportation and storage. 

However, metals are released in the environment during exploration, production and refining of crude oil [10 

and 11]. The metal ions and their ratios have been observed as a valuable tool in oil-oil correction and oil-source 

rock correlation studies [12 and 13]. It is therefore considered necessary to know the concentration of metals in 

the oils for meaningful assessment. The aim of this research work is to determine the level of heavy metals (Cd, 

Cu, Ni, V, and Pb) in Bonny light crude oil. 

 

II. Materials And Method 
Sample Collection 

The crude oil sample used for this research work was obtained from the NNPC Port Harcourt Refinery, 

River State, Nigeria. During sampling all bottles were first washed with p-free detergent, rinsed with deionised 

water and air-dried in accordance with ASTM (2011) [14]. The bottles were later rinsed with the crude oil to be 

sampled. The sample was prepared using extraction technique whereby the crude oil was extracted with 

deionized water at the ratio of 10ml crude oil to 1000ml water to obtain water soluble fraction (WSF). The 
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analysis thus took place by spicking the WSF with the equipment tongue and the values obtained calculated to 

ppm.  

 

Statistical Analysis 

Atomic Absorption Spectrophotometric analysis was done using AAS (Model Buck Scientific VGP-

210) to determine the concentration of the Heavy metals in mg/L in the samples following method adapted from 

[15]. Samples were analyzed in triplicates.  

 

III. Results 
Table 1: Mean Concentration of Heavy Metals in bonny Light Crude 

IV. Discussion 
Table 1 shows that metal concentration increase on proceeding order: Pb > Cu > Ni > V > Cd. All the 

metals found in this oil were also found in similar Nigerian crude by other researchers [16]. Low levels of metal 

were observed for all the investigated metals. This agrees with reports that light crude oil samples usually 

contain relatively low trace metal contents compared to the heavy crudes [18]. The level of Pb and Cu were 

higher than Ni and V contrary to the general observations [17]. This could be as a result of the anthropogenic 

activities of man such as extraction, storage and transportation which could contaminate the oil. This is aside, 

original metals incorporated in oil as metal complexes during catagenesis stage of fuel formation [18]. It has 

been reported that most soils associated with the areas where crude oil is found in Nigeria are also associated 

with appreciable deposits of metal ores [19]. Mean Ni/V ratio was found to be 6.3 and this was lower than those 

reported by [20]. Inverse of Ni/V ratio is used to in the determination of source rock type, depostional 

environment and maturation of crude oil [21]. Ni/V ratio increase as maturation of crude oil increases and high 

Ni/V suggest terrestrial derived source rock [21]. Nickel and vanadium adversely affect both the selectivity and 

activity of catalysts and they have the potential to corrode refinery equipment at high concentration 

 

V. Conclusion 
This work showed that the concentration of heavy metals in Bonny light crude were low like other 

investigated Nigerian crudes. Higher levels of Pb and Cu were observed than those of Ni and V possibly as a 

result of anthropogenic activities such as extraction, storage and transportation. The mean Ni/V ratio was high 

(6.3) which suggest that the crude oil came from terrestrial derived source rock.  
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