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ABSTRACT 

             Used engine oil is a very poisonous butane content environmental pollutant. And the lubricating oil are 

extracted from a fossil fuel are drying out from the world so therefore to re-use the engine oil. several process are 

carried out to re refine the used lubricating oil to  remove the water, fuels, macro contaminants, and additives to reuse 

the  engine  oil Several analysis and tests and contaminants are carried out in this project for testing the re-refined 

oil is suitable for working purpose in engine. 

KEY WORDS: ASE (Automobile Society of Engineering), ASTM d (Automobile Standard Testing Method for 

distillation of petroleum products), ASTM 4007 (water removing standard testing method), IBP (Initial Boiling 

Point). 

1. INTRODUCTION 

Therefore to re-refine the engine oil four step processes are carried out water stripping diesel stripping 

filtering through carbon membrane filter adding additives (Durrani, 2012). This process is carried out step by step to 

attain the better quality grade oil.  for the automobile users the process are carried out for a four stroke  petrol engine 

oil  and the analysis report of re-refined oil are carried out by step by step  by standard ISO testing methods of 

petroleum distillation  processes. 

2. EXPRIMENTAL SECTION 

Experimental Process carried out: Dehydrating water stripping, Fuel stripping, Filtration through carbon 

membrane, Liquid extraction. 

Dehydrating water stripping: The process is carried out to remove the compounds of hydrogen broken down in 

the engine oil because of the hydrogen brake down compounds in a engine oil decreases the viscosity of engine oil 

water compound present in the engine oil make the combustion process illegible and decreases the power of a 

combustion stroke. 

Also the water molecule present in the engine oil increases the aeration and accelerates the rust and corrosion 

of combustion chamber. The oil is heated up to  1200c in a glass beaker  the water molecule present in the engine oil 

are  burnt out as vapour and the engine oil formed like mud  light clay. 

Fuel stripping: This the main part  of the re-re fining process of a engine oil there are different kind of distillation 

process are carried out in  re refining  we are using vacuum distillation method to re refine the used  engine oil 

(Durrani, 2011).  

            Principle of vacuum distillation process is to drown out the atmospheric air from the apparatus to distil or 

heat the  flammable liquid at minimum than desired temperature to avoid being formed vapour due to heating process 

followed in a stripping process according to the standard testing process we use ASTM d 12 method is used for 

distillation process.  

           The dehydrated oil is then fed continuously into the vacuum distillation plant is exactly like the fractions    

occur in the crude oil distillation process. 

           The initial boiling point at 202C the process starts and the maximum heating value ranges at 470C  the used 

engine solvent is distilled in to various fractions as comes under Light fuel and diesel.    

           The used engine oil gives enough light fuel and diesel because of the involvement of combustion process this 

fuel are enough to run feedstock and boilers gives self-sufficiency in fuel about 15%. 

Lubricating oil: The bulk residue of engine oil will produce 75 % of engine oil from given amount of used engine 

oil. 

Residue: At 1st fraction this used engine oil will produce 10 % of bitumen carbon wear metals aromatic compounds 

most of the carbon lead and oxidation residue in the final fractions is used as a road extender. 

Filtration: Process it’s an essential process in refining to remove the macro particles and to give clean original colour 

to the engine oil.  

           The specially designed three layers of cotton nylon filter and carbon charcoal attached with one another 10 

cm radius of each filters 1mm thick of cotton and nylon filter with 2mm thick carbon charcoal is used to filter the 

distilled oil. Removes the strain and macro particles and in homogeneous colour of the engine oil.  

Liquid extraction:  
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          There is different kind of additives used to increase the flash point pour point and viscosity of the engine oil 

there are n numbers of additives used for a engine oil n methyl pyrolidone is selected additive to give a standard 

physical quality of the engine oil. 

       The engine oil is then condensed and extracted through a liquid tower with the proportion of 92%of engine oil 

and 8% of additive is added and to improve the better quality different amount of additives are used and check their 

physical properties before the running in engine (Hamad, 2005) 

 
Fig. 1. Percentage yield of engine oil vs temperature of distillation process. 

Flow chart of the re refining process: 

Used Engine Oil  → Water Stripping → Disel Stripping → Filteration → 

Adding Additives → Properties Check → Re Use the Oil 
3. RESULT AND DISCUSSION 

Table. 1. Analysis report of used engine oil 

Properties Results 

Free Fatty Acid 0.4106% 

Kinematic viscosity@ 40° 41.86 cSt 

Density 0.855 gm/cc 

Flash point by PMCC method 121°c 

Fire Point by PMCC method 137°c 

Copper Strip Corrosion @60°c for 3hrs 1a (slight turnish) 

Could Point°c 1°c 

Pour  point°c -13°c 

Calorific value cal/gm 16493.43  cal/gm 

Because of the combustion process in the engine the density of the oil kinematic viscosity of the oil  are 

decreased flash and fire point are increased and calorific value is increased because of the mixture of fuels in the 

used  engine oil. 

Table.2. Analysis report of re-refined engine oil 

Properties Results 

Kinematic viscosity@ 40° 512.14 cSt 

Density 0.885gm/cc 

Moisure Content 0.001% 

Flash point by PMCC method 219°c 

Fire Point by PMCC method 233°c 

Copper Strip Corrosion @60°c for 3hrs 1a (slight turnish) 

Could Point°c 5°c 

Pour  point°c -8°c 

Calorific value cal/gm 8537.7981 cal/gm 

Because of the re refining process kinematic viscosity density of the engine oil are increased flash and fire 

point are increased and calorific value is decreased  

   
Fig.2. comparison of density of 

the engine oils 

Fig.3. comparison of flash points 

of the engine oil 

Fig.4. comparison of pour point of 

engine oils  
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Fig.5. comparison of fire point of engine oils Fig.6. comparison of kinematic viscosity of engine 

oils 

The detailed report of the compared values of engine oil, re-refined engine oil and used engine oil are 

analysed and values are plotted in the bar graph. 

It is analysed that the re-refined engine oil properties are quiet equal to the properties of engine oil used in 

auto mobiles so the re-refined oil is better used as engine oil. 

4. CONCLUSION 

Therefore the used engine oil processed through various experiments to remove the water light fuel resistive 

aromatics carbon waves and to submit additives to improve the properties of engine oil. All this process is carried 

out to obtain the better quality re refined engine oil. So that the re-refined oils are used as engine oil in automobile 

lubrication systems. Through refining we could obtain the properties similar to unused engine oil.  

         All people’s thinks that re-refined oil is are not suitable for better performance but actually its acts as better 

engine oil. This process plants are not be working in public sector refineries government just we take measurable 

steps to control pollution caused by used engine oil need to take measurable steps to start Re-Refineries for used 

engine oil.  

REFERENCES  

Abdel-Jabbar N.M, Al Zubaidy E.A.H, Mehrvar M, Waste lubricating oil treatment by adsorption process using 

different adsorbents, World Academy of Science, Engineering and Technology, 62, 2010, 9-12. 

Baladincz J, Szabo L, Nagy G, Hancsok J, Possibilities for processing for used lubricating oils – Part 1, Mol. 

Scientific Magazine, 3, 2008, 81-86. 

Bridjanian H, Sattarin M, Modern recovery methods in used oil re-refining, Petroleum & Coal, 48 (1), 2006, 40-43. 

Durrani H.A, Panhwar M.I, Kazi R.A, Determining an efficient solvent extraction parameters for re-refining of waste 

lubricating oils, Mehran University Research Journal of Eng. & Tech., 31 (2), 2012, 265-270. 

Durrani H.A, Panhwar M.I, Kazi, R.A, Re-refining of waste lubricating oil by solvent extraction, Mehran University 

Research Journal of Eng. & Tech., 30 (2), 2011, 237-246. 

Elbashir N.O, Al-Zahrani S.M, Abdul Mutalib M.I, Abasaeed A.E, A method of predicting effective solvent 

extraction parameters for recycling of used lubricating oils, Chem. Eng. Process., 41, 2002, 765-769. 

Emam E.A, Shoaib A.M, Petroleum & Coal, 55 (3) pp. 179-187, 2013 vol.186  

Hamad A, Al-Zubaidy E, Fayed M.E, Used lubricating oil recycling using hydrocarbon solvents, J. Environ. Manage, 

74, 2005, 153-159. 

Hani F.B, Al-Wedyan H, Regeneration of base-oil from waste-oil under different conditions and variables, African 

Journal of Biotechnology, 10 (7), 2011, 1150-1153. 

Jhanani S, Joseph K, Used oil generation and management in the automotive industries, International Journal of 

Environmental Sciences, 2 (2), 2011, 638-648. 

Josiah P.N, Ikiensikimama S.S, Effect of desludging and absorption ratios on recovery of low pour fuel oil (LPFO) 

from spent engine oil, Chemical Engineering Research Bulletin, 14, 2010, 24- 28. 

Kaewsaiyoy A, Reubroycheroen P, Vitidsant T, Damronglerd S, Hydrocracking of used lubricating oil on Ni-

Mo/Al2O3 and HZSM-5 catalysts, Bangkok, Chulalongkorn University, 137, 2003, T E23411. 

Kamal A, Khan F, Effect of extraction and adsorption on re-refining of used Lubricating oil, Oil & Gas Science and 

Technology, 64 (2), 2009, 191-197. 

Lam S.S, Russell A.D, Lee C.L, Chase H.A, Production of hydrogen and light hydrocarbons as a potential gaseous 

fuel from microwave-heated pyrolysis of waste automotive engine oil, Int. J. Hydrog. Energy, 37, 2012, 5011–5021. 



ISSN: 0974-2115 

www.jchps.com                                                                                       Journal of Chemical and Pharmaceutical Sciences 

April - June 2016 741  JCPS Volume 9 Issue 2 

Lukic J, Orlovic A, Spiteller M, Lovanovic J, Skala D, Re-refining of waste mineral insulating oil by extraction with 

N-methyl- 2-pyrrolidone. Separation and Purification Technology, 51, 2006, 150-156. 

Manasomboonphan W, Junyapoon S, Production of liquid fuels from waste lube oils used by paralysis process, 2nd 

International Conference on Biomedical Engineering and Technology, 34, IACSIT Press, Singapore, 2012. 

Ogbeide S.O, An investigation to the recycling of spent engine oil, Journal of Engineering Science and Technology 

Review, 3 (1), 2010, 32-35. 

Udonne J.D, A comparative study of recycling of used lubrication oils using distillation, acid and activated charcoal 

with clay methods, Journal of Petroleum and Gas Engineering, 2 (2), 2001, 12-19. 


