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Abstract: In order to explore the applicability of waste engine oil and waste cooking oil used in bitumen, the effect of waste 

engine oil and waste cooking oil on aged bitumen recycling was studied through the analysis of the improvement of its 

physical, chemical. Three proportions on bitumen were carried out aged by indoor test simulation. Then, waste engine oil 

and waste cooking oil with proportion dosages were added to investigate improvement performances. The results clearly 

demonstrated that waste engine oil and waste cooking oil could soften and recover the work ability of aged bitumen 

effectively. Researchers have found some positive result with these materials. Further research is needed to make these 

satisfactory replacements of bitumen in industrial scale which will lead to a sustainable source of binder for flexible 

pavement. 
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I. INTRODUCTION 

The world is now taking actions to set up an economy which is bio-based and where renewable organic matter is the source of 

energy rather than natural fossil .Biogases source of energy is renewable, efficient, cost effective and environment friendly which 

can be a great economical asset to any country. 

Bitumen is a viscoelastic material composed of heavy hydrocarbons and soluble in carbon disulfide which is a low loss material. It 

needs to be heated at 165°-200° Celsius (C) temperature to get enough liquidity to coat all the aggregates in road construction. 

Bitumen fume consists of minute hazardous particles which are formed by the condensation from the vapor stage after volatilization 

of bitumen. This vapor mixes with the air consumed by the pavers and at the same time it mixes with the other environmental 

elements and pollutes them. 

 

WASTE COOKING OIL 

In general, the dumping activity of untreated waste cooking oil into the landfill or river cause the negative effect towards an 

environmental aspect. The responsibility to overcome the high construction cost and minimize the waste dumping issues has 

initiated the recycling practice of waste oil as an option and alternative method in preventing these problems. 

Use of this waste cooking oil can lower down the percentage of usage of bitumen into the flexible pavement. This oil is used as 

modifier into the bitumen which can enhance the properties of bitumen whether it is taken as old asphalt for reclaimed asphalt 

pavement 

 

WASTE ENGINE OIL 

Waste engine oil is typically petroleum and is often typically contaminated by impurities during physical and/or chemical processes. 

As a result, the oil is no longer suitable for its original purpose and needs to be replaced by virgin or re-refined oil.If improperly 

disposed, the pollution of used engine oil may cause irreparable damage to the environment. Waste engine oil contains higher 

percentages of polycyclic aromatic hydrocarbons (PAHs) which are very dangerous to health. 

 

2 MATERIALS AND METHODS 

2.1 Materials 

The virgin bitumen with a 40/60 penetration grade obtained from Thakkar construtions, vitthalwadi plant was used in this study. In 

order to characterize the properties of the virgin bitumen, conventional test such as: penetration test, softening point test and ductility 

test were performed. 
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Table 1: Properties of virgin bitumen. 

 

Sr no Test name Results 

1 Penetration test 44mm 

2 Softening point test 46.8◦C 

3 Ductility test 100cm above 

 

2.1. Methodology 

Within the scope of this study, the effect of two different kinds of waste oils (WCO, WEO) was evaluated on bitumen. These 

rejuvenators were used to increase the applicable amount of RAP in bituminous mixture. 

Typically, modified bitumen binder is produced when the oily form of waste cooking oil is mixed together with neat binder. 

Accordingly, WCO can also be directly poured into the heated aggregate and apply as a rejuvenator in Reclaimed Asphalt Pavement 

(RAP). The properties of binder will be changed when the WCO is added into the mixture. Binder evaluation can be performed by 

conducting, softening point test, ductility test and penetration test to identify different properties of binder. When the amount of oil 

added into the mixture and the temperature is increased, it will affect the reduction of the viscosity of the samples besides; the high 

penetration value is achieved with the increasing amount of WCO due to low viscosity property. 

 

3. Experimental Sections 

The various test were carried out on bitumen with proportion using IS CODE as reference Test conducted namely as 

1) Penetration test (Is 1203-1978) 

2) Softening point test (Is 1205-1978) 

3) Ductility test(Is 1208-1978) 

Test were conducted in standard lab as well as few test were conducted in college laboratory with IS specification and 

collaborated equipment’s. 

Standard laboratory name: IR solutions, sinhgad road, pune 

In order to evaluate the physical properties of WEO- and WCO-rejuvenated asphalts, the basic tests, such as penetration at 25 °C, 

softening point at 25°C, ductility test at °C were carried out 

 

 

(a) Penetration test (b) Softening point test (c) Ductility test 

 

4. Results and Discussion 

The results of bitumen test with various proportions carried out are as follows in a comparative chart 

 

Sr no. Sample name Penetration value (mm) Softening value(◦C) Ductility value (cm) 

1) Standard test on VG30 grade bitumen 44 46.8 100> 

2) Waste cooking oil    

a) 2% replacement 58 42.9 72 

b) 5% replacement 110 35.4 35 

c) 7% replacement 130 20.8 26 

3) Waste engine oil    

a) 2% replacement 66 40.0 62 

b) 5% replacement 70 36.6 46 

c) 7% replacement 80 30.2 33 
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1) Graph showing comparative statement regarding 2% replacement of Waste cooking oil and Waste engine oil with standard 

bitumen sample of grade VG30 

 

2) Graph showing comparative statement regarding 5% replacement of Waste cooking oil and Waste engine oil with standard 

bitumen sample of grade VG30 
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3) Graph showing comparative statement regarding 7% replacement of Waste cooking oil and Waste engine oil with standard 

bitumen sample of grade VG30 

 

 

4.1Disscussions 

In comparison, WCO had better function than WEO as a regenerative agent, additive agent as well as easily available material.  

Addition of WEO and WCO could increase the viscosity and by achieving certain temperature i.e. around 60◦C -70◦C of bitumen, 

mobility can be achieved 

Addition of WCO or WEO decreases stiffness and increases value of binder at low temperature which indicates good stress 

relaxation property and also helps to improve thermal cracking resistance of binder. 

 

5. Conclusions 

 

In this study, some conventional and specific experiments were conducted to evaluate regeneration properties of bitumen. Based on 

experiment result and analysis from different combinations and proportions, following conclusions can be drawn, 

1. WEO and WCO could improve basic properties of bitumen to normal level.to satisfy better performance of bitumen, dosage 

of WCO or WEO should be in reasonable range which are different for different bitumen grade. 

2. According to different grade ageing property and viscosity criteria recovery of physical properties could be done with 

addition of 1%-5%of WCO and 1%-4% by WEO. 

3. It reduces usage of virgin material and aged bitumen of virgin nature. 

4. In cold region, WCO can improve low temperature performance. 

5. By using WCO as bitumen rejuvenator in Reclaimed Asphalt Pavement, significantly can be an alternative of waste material 

in addition to recycled paper, glass. Plastic bottles etc. that can contribute to reduction in environmental degradation. 

6. The addition of WCO and WEO decreases softening point and viscosity, increases penetration and ductility of bitumen binder. 

The separation tendency result of WCO and WEO demonstrate that it has good compatibility under static heated and stored 

condition. 

 

6. Future scope of study 

 

1) Due to ageing property of bitumen, various proportions of WCO and WEO can be worked out. 

2) Maximum proportions could be worked out to look after the recovery property of bitumen without damaging its basic property 

and also achieving economy. 
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