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ABSTRACT  
This research work investigates the use of locally sourced activated carbon as adsorbent in removing 

impurities and odoriferous substances from some petroleum fractions. The activated carbon was prepared 

from Crysophyllum abidum (cherry) seed shells. The seed shells were cracked to remove the seeds, 

washed, dried and pulverized. The powder was carbonized in a furnace at 500 
0
C, cooled and screened 

with a 100μm sized sieve. The carbonized powder was impregnated with phosphoric acid and sodium 

hydroxide in a mixture ratio of 2:1, stirred vigorously for activation and kept in an oven to dry at 110 
0
C 

for 2 h. The activated carbon was washed and dried to constant weight, and in comparison with the 

commercial type were characterized in terms of the moisture, ash, volatile matter contents, pH, bulk 

density, iodine adsorption number, silica content and percentage yield and gave 2.20%, 1.50%, 83.50%, 

7.15, 0.45 g/cm
3
, 61.01 mg/g, 0.25% and 22.50% respectively. The activated carbon was applied in the 

purification of the petroleum fractions (dual purpose kerosene, DPK and premium motor spirit, PMS). 

The observed density, specific gravity (S.G), initial and final boiling points, flash point, ethanol content 

and research octane number (RON) of the petroleum fractions before and after the purification process 

were measured, the results showed that the treated DPK and PMS had improved properties due to the 

purification potentials of the activated carbons applied on them. The locally sourced activated carbon 

performed almost as well as the commercial type used, with slight inferiority in RON enhancement.     
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INTRODUCTION  

Activated carbons are useful absorbents with an 

extensive range of applications that relates to the 

removal of impurities by adsorption from the 

liquid or gas phase. They also find use as 

catalyst support in water treatment, sugar syrup 

purification, air pollution control as well as in 

pharmaceuticals and chemical industries. They 

are also used in first aid process of 

detoxification owing to its highly porous 

structure and high surface area and hence its 

high adsorptive potentials [1-2].  

Odoriferous substances and other impurities 

such as sulphur and colorants which cause 

environmental pollution are present in liquid 

fuels. It is therefore needed to develop efficient 

and affordable processes for the 

desulphurization and purification of liquid fuels 

for improved performance and for use as 

solvents [3-4]. Some earlier reports have made 

use of liquid extraction processes of removing 

odour from kerosene [5-6]. Common adsorbents 

such as activated alumina, clay, limestone or 

calcium carbonate can be used to remove or 

reduce odor and color from fuels [3,6]. 

The use of commercial activated carbon (CAC) 

may be limited by its high cost which may be 

due to its source. Agricultural wastes are 

potential precursors of the abundant supply of 

low cost activated carbons [7-10].  

Chrysophyllum albidum, commonly called 

cherry is a popular tropical fruit tree and widely 

distributed in the low land rain forest zones and 

frequently found in the villages and the fruit is 

common in rural and urban areas especially 

during the month of December to April. The 

fleshy pulp of the fruit (African star apple) is 

eaten while the seeds are used for local games or 
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thrown away as wastes [11-12]. The seed shells 

can be picked and processed for other 

applications [13-14].  

This study therefore is aimed at utilizing the 

activated carbon derived from the 

Chrysophyllum albidum seed shell for removing 

impurities and coloring agents in petroleum 

fractions (PMS and DPK) in order to improve 

their properties and performance in various 

applications.  

MATERIALS AND METHODS  

Materials  

The Chrysophyllum albidum seed shells were 

picked randomly from domestic areas in Ughelli, 

Delta State, Nigeria. The commercial activated 

carbon (CAC) and the petroleum fractions used 

were sourced from Nigeria National Petroleum 

Company (NNPC), Warri, Delta state, Nigeria. 

Al chemicals used were of analar grades and the 

pH meter, weighing balance, SB10013, 

hydrometer and thermometer were got from the 

laboratory, Department of Chemistry, Delta 

State University, Abraka. The sieves and 

thermostat oven, WB20k10004 used were 

obtained from Petroleum Training Institute 

(PTI), Effurun, Delta State, Nigeria. Other test 

equipment and petroleum product testers were 

standard and obtained from Synergy Mineral 

Resources Laboratory, Oghara, Delta State, 

Nigeria.  

Methods  

The collected seeds of Chrysophyllum albidum 

or African tar apple were cracked to obtain the 

shells which were washed, dried and carbonized 

at 500 
0
C in a muffle furnace for an hour. The 

sample was pouverized and screened with a 

sieve of 100 μm mesh size. Then, the powdered 

sample was impregnated with phosphoric acid 

(H3PO4) and sodium hydroxide (NaOH) in a 

ratio of 2:1. The paste was stirred for 30 min, 

air-dried and pyrolyzed at 600 
0
C for 30 min and 

allowed to cool. The cooled, dried acid-alkali 

activated sample was then stored in a black 

polythene bag as fine Chrysophyllum albidum 

activated carbon (CAAC) powder.  

Physicochemical Properties of the Activated 

Carbons (CAAC and CAC)  

The moisture, ash, volatile matter contents, 

iodine adsorption number, pH of aqueous slurry 

and bulk density using the tamping procedure 

were determined [10, 15-19].    

Purification Process of the Petroleum 

Fractions (PMS and DPK) using CAAC and 

CAC 

500 ml of DPK or PMS sample was measured 

and poured into the beaker containing 100g of 

the activated carbon (CAAC or CAC) and the 

mixture was stirred and left for an hour to enable 

adsorption of impurities to take place. The 

mixture was then filtered with coned Whatman 

filter paper. The resulting filtrate, the purified 

DPK or PMS was observed for its color and 

odor. The DPK sample was tested for; flash 

point, initial and final boiling points, observed 

density and specific gravity while the PMS 

sample; observed density, specific gravity, initial 

and final boiling points, research octane number 

(RON) and percentage ethanol content in 

comparison with untreated raw DPK and PMS 

[20-22].  
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RESULTS AND DISCUSSION  

Table 1: Physicochemical properties of activated carbons (CAAC & CAC)  

 Parameter  CAAC CAC 

Moisture content at 105 
0
C(%) 2.20 2.30 

Ash content at 600 
0
C(%) 1.50 1.40 

Volatile matter content at 900 
0
C(%) 83.50 85.20 

pH of aqueous slurry  7.15 6.90 

Bulk density (g/cm
3
) 0.45 0.60 

Iodine adsorption number (mg/g) 61.01 78.51 

Silica, SiO2 content (%) 0.25 0.15 

Yield (%) 22.50 - 

 

The activated carbon obtained from 

Chrysophyllum albidum has slightly less 

moisture and higher ash contents as compared to 

the commercial activated carbon (Table 1). 

However, the lower the moisture and ash 

contents the better the adsorption potential [23]. 

The volatile matter content of 83.50% is in 

agreement with Omeiza et al [24]. The pH of 

7.15, yield of 22.50% and bulk density of 0.52 

g/cm
3
 were all in agreement with previous works 

[23-24]. The results of the observed density and 

S.G of the PMS and DPK samples were in 

agreement with that of Riazi [25]. 

The observed density and S.G of CAAC and 

CAC treated PMS slightly decreased with higher 

values of CAC treated which may be due to the 

presence of ethanol in the CAC treated PMS 

(Table 3). The observed density and S.G of 

CAAC and CAC treated DPK decreased slightly 

as compared to the untreated sample. Ethanol is 

added to gasoline to lower carbon emissions and 

make the running of engines more eco-friendly.  

But ethanol blended fuels if left untreated can 

cause phase separation when the ethanol absorbs  

 

water, it separates from the gasoline by settling 

at the bottom of the fuel tank. This can cause 

damage to the fuel and engine systems if not 

noticed on time. DPR limit for fuel ethanol is 

still 0.0%, but small quantities are noticed in 

some fuels which may be due to natural 

fermentation sources. The untreated PMS in this 

case has 1.0% ethanol while the CAC treated 

had 0.5% ethanol (Tables 2 and 3). According to 

Mohammed et al [26], increase in ethanol level 

of fuels increases research octane number 

(RON), which is desirable for engines. The RON 

of CAAC and CAC treated PMS increased by 

factors of 4.5 and 7.1 respectively as compared 

to the untreated sample (Tables 2 and 3). The 

CAC treated PMS had higher RON value may 

be due to the presence of ethanol which 

increases RON [26]. The higher the RON of 

PMS, the less the knocking tendency in 

automobile engines and the better the fuel 

quality. The higher the RON value of CAC 

treated PMS may also be due to higher surface 

area of CAC with higher iodine adsorption 

number, it has been observed that the higher the 

surface area of carbons the higher their 

efficiencies and performance [14, 27]. 
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Table 2: Characteristics of untreated PMS and DPK  

 Parameter  PMS DPK 

Observed density (kg/m
3
) 0.759  (-) 0.808 ( -) 

Specific gravity S.G (g/cm
3
) 0.766 (0.720 -0.780) 0.8165 (0.775-0.825) 

Ethanol content (%) 1.0 (0.0) - 

Research Octane number (RON) 91 (90 minimum) - 

Flash point (
0
C) - 48 (45 minimum) 

Initial boiling point (
0
C) 41 (42 max) 160 (200 max) 

Final boiling point (
0
C) 196 (210 max)  278 (300 max) 

(  ) values in parenthesis represent Department of Petroleum Resources (DPR) limits for PMS and DPK 

respectively.   

 

Table 3: Characteristics of CAAC treated PMS & DPK 

 Parameter  PMS DPK 

Observed density (kg/m
3
) 0.751 (0.752) 0.782 (0.782) 

Specific gravity S.G (g/cm
3
) 0.760 (0.761) 0.791 (0.792) 

Ethanol content (%) 0.0 (0.5) -             - 

Research Octane number (RON) 95.5 (98.1) -             - 

Flash point (
0
C) -      -  50      (49) 

Initial boiling point (
0
C) 40 (40) 158    (155) 

Final boiling point (
0
C) 195 (193)  258    (256) 

(  ) values in parenthesis are for CAC treated PMS and DPK 
 

The flash points of the CAAC and CAC treated 

DPK (kerosene) increased by 2 and 1 degrees 

respectively as compared to the untreated DPK. 

This is in agreement with previous workdone on 

kerosene samples [26]. The higher the flash 

point of DPK, the lower the flammability. And 

because kerosene (DPK) is used at homes, high 

flammability may endanger its usuability. The 

higher the flash point of the kerosene the better 

the application as fuel and solvent [5]. 

The initial and final boiling points of treated 

PMS and DPK samples were lower than the 

untreated samples (Tables 2 and 3). The CAC 

treated PMS and DPK samples had lower initial 

and final boiling pints. This may be due to the 

finer particle size of CAC sample used. The 

finer the particle size of activated carbon the 

higher the surface area and hence, the higher the 

adsorption and purification potential [27]. The 

values of the initial and final boiling points of 

the petrol (PMS) and kerosene (DPK) samples 

examined in this work are in agreement with 

those obtained by Riazi [25]. 

 

CONCLUSION  

This research work has shown the purification 

potentials of activated carbon derived from the 

seed shell of Chrysophyllum albidum in 

comparison with that of commercial activated 

carbon (CAC). The improvement of the research 

octane number RON of the PMS when treatment 

with the activated carbons (CAAC and CAC), 

and the lowering of the initial and final boiling 

points of the PMS and DPK samples are proofs 

of their purification potentials on the petroleum 

fractions. This is an indication of removal of 

impurities such as odoriferous (sulphur 

compounds) and coloring substances that may 

be in the petroleum fractions. The CAC 

performed slightly better in improving the 

octane rating of PMS, while the locally sourced 

activated carbon, CAAC, did better in increasing 

the flash point of DPK, hence, it’s comparable to 
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the commercial type, CAC in the overall 

performance.  However, optimum performance 

could be achieved for the locally sourced 

activated carbon (CAAC) with improved milling 

and screening of the powder for improved 

surface area and hence finer particle size.        
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