
DETERMINATION OF HYDROCARBON-TYPE COMPOSITION OF 

SOME NIGERIAN PETROLEUM PRODUCTS - A COMPARATIVE 

STUDY OF NUCLEAR MAGNETIC RESONANCE AND CHROMATO-

GRAPHIC METHODS. 

By 

OLANIYI GBENGA OLUSEGUN 
B.So. (Hons) CHEMISTRY (IBADAN) 

Thesis submitted in partial fulfilment cf the require­

ments for the degree of: 

MASTER OF SCIENCE 

DEPARTMENT OF CHEMISTRY, 
FACULTY OF SCIENCE, 
AHMADU BELLO UNIVERSITY, 
ZARIA - NIGERIA. 

15th March, 1982. 























ABSTRACT 

Although several methods exist for the analysis 

of petroleum products for hydrocarbon - type composi­

tion there is often poor agreement among the results. 

In this project two of these methods - Nuclear magnetic 

resonance and chromatography (GLC & FIA) were used to 

analyse sample of reformate and aviation turbine 

kerosene (ATIC) obtained from the refinery of the 

Nigerian National Petroleum Corporation (N.N.P.C), 

Kaduna, for their hydrocarbon - type composites "PONA." 

The equations derived for the calculation of "PONA" 

were extended and used to calculate the hydrogen-

carbon ratio with a view to estimating the empirical 

molecular weights of the samples. Attempts were also 

made to calculate the average molecular weights of the 

samples by adopting the N.M.R method of Sandor and 

Barcza with ethylene glycol as standard. Comparatively 

the results obtained from the two methods indicate 

that the aromatic contents of reformates is higher 

than that of aviation turbine kerosene while the 

paraffinc content of aviation turbine kerosene is 

much higher than that of reformate. Olefi's are 

present to a much lesser extent in the two samples 
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1.21 ± 2.46 in reformate and 1.67 - 2.59 in aviation 

turbine kerosene. The standard deviation for the values 

of olefins are higher than what could be accounted for 

by random statistical errors. A correlation of the 

set of data obtained from N.M.R method with those 

obtained from chromatographic method was affected using 

the statistical package for social sciences (SPSS) progra-

mme of the computer. Numerically the correlation coe-

fficients indicate a not-too-good relationship. The 

hydrogen-carbon ratio showed that there are approximate-

ly two hydrogen atoms to one atom of carbon in the 

molecule. The results obtained for the actual molecular 

weights were inconsistent. The N.M.R technique is less 

tedious than the chromatographic methods. 
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