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Abstract- Disposed motor vehicle engine oil is an 

environmentally harmful waste according to 

Government regulations. This research evaluated the 

recycling of Spent Lubricating Oil to New 

Lubricating Oil using Adsorption technique. The 

processes include Pounding and Sieving of Kaolin, 

Impregnation, Neutralization, Drying and Activation 

and Adsorption. The regeneration investigation 

result showed changes in the color and metal 

components of the Spent Lubricating Oil. There was 

a variance in the weight of the Adsorbent and highest 

weight gain experiment removed black color and 

changed the spent oil to brownish yellow which is 

similar to Fresh Oil that has crystal yellow color. UV- 

Spectrophotometer was used for the color analysis. 

The metal impurities observed were Cr, Pb, Ca, Mg 

and Fe. There was reduction in the metal 

concentration at all weight ranging from 5g, 10g and 

15g. Atomic Absorption Spectrophotometer was used 

to analyze the Metal content. 

 

Indexed Terms- Indigenous Kaolinite, Spent 

Lubricating Oil, Adsorption, Activation 

 

I. INTRODUCTION 

 

Improper disposal of spent lubricants can cause air, 

soil and water pollution. These contaminations affect 

the longevity of local organisms due to harmful 

constituents in spent lubricants and 

require treatment of spent lubricants for reuse. 

Improper management and disposal of spent lubricants 

can have negative environmental impacts (Lam, 

Liewa, Jusoh, Chong, Ani, and Chase 

2016). According to a United Nations report (2016), 

about 6 million people die annually due to air 

pollution. Combustion of spent lubricants creates 

aerosols and greenhouse gases in the environment. 

Scientists believe that in some geographic regions, 

such as West Africa, the diffusion of air pollutants may 

be proceeding at speeds of 10–12 meters per second 

(Emetere, 2017).  

 

Spent lubricants come from a variety of human 

activities such as industry, mining, and automobile 

workshops. Improper handling and disposal endanger 

human health and the environment. In most of our 

cities, these liquid wastes are now dumped into the 

environment causing many problems. Spent 

Lubricants are dumped on the ground, under ditches, 

in landfills, and eventually absorbed by the ground or 

floats on the surface of the water. By recycling of 

this spent lubricant, the spent oil does not pollute the 

environment, it becomes more harmless and can be 

reused as new oil (Pinheiro, Quina, & Gando -Ferreria 

2021). The treatment of spent lubricant oil can also 

create a healthy living environment for people. In 

addition, waste oil can be used as a lubricant in many 

ways, making waste oil a veritable raw material for 

industries that recycle waste oil as lubricants in a 

variety of equipment.  

 

Recycling spent lubricants is therefore important. 

Compared to crude oil refining, it requires less energy 

and costs less and helps reduce environmental 

pollution of air, land and water. The most preferred 

option by professionals is to recycle consumer-

generated waste oil (Jafari & Hassanpour, 2015). 

Numerous industries have commercialized the 

treatment of spent oil into reusable new oil.  

 

Over the years, various recycling processes for spent 

lubricants have been developed. For example, 

distillation and vacuum distillation, de-metallization 

of spent lubricants, mixing of lubricants 

with basic solutions and phase transfer catalysts, 

solvent extraction techniques, passing of spent 

lubricant oils through adsorbent, clay, or activated clay 

beds for further purification, and decolorize for reuse. 
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Adsorption technology has been attracting attention in 

recent years because it does not produce acid sludge, 

unlike chemical treatment, and allows impurities to be 

collected in one place. It is suitable, inexpensive, 

renewable and readily available. Kaolinite minerals 

are soft substances rich in aluminum and silica with 

the chemical formula Al2Si2O5(OH)4 (Temidayo, 

Jacob, James, Moses & Francis, 2018). 

 

II. METHODOLOGY 

 

2.1 MATERIALS AND METHODS 

The materials used in this study are lubricating oil, 

gasoline, sodium hydroxide (Merck), kaolinite clay, 

and hydrogen phosphate (Merck) 4-mesh screen. All 

chemicals used are analytical grade and fresh distilled 

water. The instruments used in this study were an 

oven, a UV spectrophotometer, and an Atomic 

Absorption Spectrophotometer (AAS) (Perkin Elmer 

PinAcle 900T). The materials used in this research 

were similar to (Riyanto et. al., 2018) 

 

 
FIGURE 1:BLOCK DIAGRAM OF THE WHOLE 

PROCESS 

 

2.2 POUNDING AND SIEVING PROCESS 

Kaolinite Clay was bought from clay seller. Kaolin 

clay was subjected to pounding process using mortar 

and pestle as tools. Sieving is the process of separating 

a sample based on its particle sizes by subjecting it to 

mechanical screening. The pounded kaolinite clay was 

sieved using sieve and the bigger particles were re-

pounded and re-sieved to give the desired particle 

sizes. Used clays have a low iron content, are generally 

white or slightly whitish in color, and are composed of 

hydrous aluminum silicates. (2H2O.Al2O3.2SiO2) and 

several additional minerals  

 

2.3  IMPREGNATION AND NEUTRALIZATION 

PROCESS 

Activated clay was prepared from kaolinite clay using 

chemical activation method. 400g of the powdered 

kaolinite clay were impregnated with 1M solution of 

H3PO4 and left in the room temperature for 24 hours. 

The solution was further neutralized with NaOH, 

ensuring that the pH is 7.0 and left in the room 

temperature for 48 hours. The solution gave 3 layers: 

Clear solution layer, Colloid Solution Layer and 

Sludge solution layer. After decanting of the first layer 

and part of the second layer, remaining part of the 

second layer and last layer was stirred vigorously to 

give a blended layer. 

 

2.4 DRYING AND ACTIVATION PROCESS 

The impregnation and neutralization final solution 

formed a gel from which one needs to remove the 

watery part of the solution and this was done by 

drying. The solution was dried using two drying steps 

namely, Sun-drying and Oven-drying. It was firstly 

subjected to sun-drying before oven-drying. After 

drying, the activated clay was re-pounded and sieved 

to give the smallest particles 0.0017inches. 

 

2.5 ADSORPTION OF SPENT LUBRICANT OIL 

USING KAOLIN 

The spent Lubricant Oil was gotten from Commercial 

Vehicle Drivers. It was taken for Color and Metal 

Analysis at Integrated Research Lab before adsorption 

process was carried out on it. Spent Lubricant oil was 

decolorized by allowing it to pass through adsorbent 

filled column. The type and particle size of adsorbent, 

the ratio of adsorbent to oil, the type of solvent and the 

ratio of solvent to oil that passed through the column 



© MAY 2024 | IRE Journals | Volume 7 Issue 11 | ISSN: 2456-8880 

IRE 1705812          ICONIC RESEARCH AND ENGINEERING JOURNALS 401 

were all varied. 5g of Activated clay was put into a 100 

mL burette. Thereafter, 15 mL of spent lubricating oil 

was poured into the burette and 45 mL of petrol to 

dissolve and reduce the viscosity of the spent 

lubricating oil, in other to allow the spent lubricant oil 

to flow. The same volume of spent lubricant oil and 

gasoline were used for the three weights of adsorbent 

used. After that, it was stirred evenly and left for 3 

hours to start dropping from the burette. The 

experiment was repeated thrice to ensure the color 

changed using a varying quantity of activated clay 

quantity ranging from 5g, 10g and 15g. The three 

solutions were exposed openly for 72 hours for 

gasoline to evaporate and become viscous. After 

which it was taken for color analysis and metal 

analysis using UV Spectrophotometer and Atomic 

Absorption Spectrophotometer (AAS). 

 
FIGURE 2: IMAGE OF THE WHOLE PROCESS 

 

Where A: pH Meter measured after neutralizing the 

kaolinite clay. 

 B: After 48 hours kept in a room temperature 

 C: The column where adsorption took place 

 D: Spent Lubricant Oil 

 E: Treated Lubricant Oil 

 

III. RESULTS AND DISCUSSION 

 

3.1 Effect of kaolin on color in waste lubricating oil 

after process 

 

 
FIGURE 3: EFFECT OF KAOLIN ON COLOR IN SPENT 

LUBRICANT OIL AFTER ADSORPTION PROCESS 

 

The color of 1.5g of their activated carbon of Riyanto 

et. al., report which was brownish yellow is similar to 

15g of activated clay of this research study. The focus 

of this research is to see the color change of the spent 

lubricant oil and it was passed through a UV 

Spectrophotometer in which wavelength of 350-

700nm were used and absorbance was gotten for the 

wavelength. The absorbance values for 5g are (0.0025, 

0.0075, 0.0125, 0.0355, 0.0965, 0.1457, 0.1862, 

0.2003)a.u. The absorbance values for 10g are 

(0.0078, 0.0132, 0.0421, 0.1241, 0.2815, 0.3962, 

0.4615, 0.5824)a.u. The absorbance values for 15g are 

(0.0526, 0.0814, 0.1390, 0.3692, 0.5556, 0.7921, 

0.9644, 1.0992)a.u. The result of this research was 

similar to (Riyanto, Astuti & Putri 2018). 

 

3.2 Effect of Activated kaolin clay on metals in spent 

lubricant oil after process 

 

Sample After treating with kaolin (mg/kg) 
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15g 

Activate

d Kaolin 

0.6

6 

22.86 3.18 93.18 6.99 

ASTM 

Standar

d 

0.1

2 

16.00 2.76 870.8

0 

1103.0

0 

 

 

 
FIGURE 4: EFFECT OF KAOLIN ON METALS 

IN SPENT LUBRICANT OIL AFTER 

ADSORPTION PROCESS 

 

Metal impurities analysis of Cr, Pb, Fe, Mg and Ca in 

the spent lubricant oil was recorded before and after 

treatment with the three weights of the adsorbents.  

Concentrations of Ca and Mg metals of the treated 

lubricants for 15g of adsorbent were shown to be in the 

range for new lubricant based on ASTM D5185 

standard. Cr, Pb and Fe metal concentrations for 15g 

of adsorbent were not concordant with ASTM D5185 

quality standards. The results of this study differed 

from those of the study by (Riyanto et. al., 2018).  

 

CONCLUSION 

 

After treatment with 15g of adsorbent, the new 

lubricant has a color of brownish yellow which is still 

one of the accepted colors for Lubricants. The metal 

concentrations were reduced at 15g which is an 

indication that at higher weights like 25g and 30g, 

most of the metal impurities would have been 

removed. This indicates that as the amount of activated 

kaolin clay increases, the adsorption capacity of the 

clay in the spent lubricants oil increases. In 

conclusion, activated clay as an adsorbent is a suitable 

material for the treatment of spent lubricants, 

especially for color and metal concentration 

reduction.  
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