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ABSTRACT

In current study, experimental analysis made on the fuel properties such as viscosity, acid value, surface tension,
density of diesel and their blends with acetone and diethyl ether. The blends of petroleum fuel such as diesel
were prepared with acetone and their viscosity, acid value, surface tension, density were determined. From the
result obtained, it is found that viscosity, acid value, surface tension, density of diesel can be improved by

blending with diethyl ether, ethanol and acetone.
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1. INTRODUCTION

Fuel is a flammable material mainly composed of carbon, which releases a major amount of energy in the form
of heat and light when properly burned in the presence of oxygen. There are different classifications of fuels,
containing natural fuels like firewood and coal, and synthetic fuels such as petrol and diesel, which are used for

various domestic and industrial purposes'.

However, the use of fossil energies has major environmental concerns, such as air pollution and global warming,
and they are convectional resources that take billions of years to form. As outcome, there is increasing trend
towards alternative fuels, such as biofuels, and alternative energy sources, like solar power, to address these
concerns>’. Nuclear fuel, in definite, has the maximum energy mass of all practical fuel sources and can be used
to discharge nuclear energy through nuclear reactions. The most reliable type of atomic fuel used by humans is

heavy fissile elements, such as plutonium-239and uranium-235, which can undergo nuclear fission reactions™>.

Biofuels are prepared from biological sources, including vegetable and organic waste, and can be used as a
renewable and alternative source of energy to fossil fuels®’. Petroleum fuels, including petroleum, coal, and
natural gas, have been the main source of energy for many decades, offering benefits such as well-known
organization, high energy mass, and cost-effectiveness. However, they also come with important drawbacks,
including ecological pollution, fitness risks, and soil degradation®. Unconventional fuels, such as biodiesel, deal
a range of benefits, including renewable sources, low emissions, and energy freedom, providing a possible

solution to the disadvantages of petroleum fuels®’. In conclusion, the improvement and use of diverse types of
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fuel have played a vital role in determining human past, and the movement towards renewable energy sources

is expected to stay in the future!®!!,

Biodiesel means any kind of similarity between diesel and bio-fuel usually prepared from fats or vegetable
oils'?!3. Specially, it can be engaged as fuel of some machines, or mixed with gasoline in diesel engines with
no or a few adjustments. Biodiesel has established into a wide range of applications for the environmental
benefits'* 15, The biodiesel cost is usually the main problem for marketable trade. Waste cooking oils are
recycled as a staple, the chance of a nonstop transesterification method and the finest glycerol quality regaining
as a production of primary choices of biodiesel'® 7> 18,

The main purposes of current research work is to carry out studies on fuel properties of renewable fuel such as

ethanol, diethyl ether and acetone and their blends with petroleum fuels'*°.

2. Materials and Methodology

Materials

1. Material taken for experimental work such as Ethanol, Acetone, Ether, Diesel, and Petrol.
2. Blends of above materials were prepared in the ratio of 75:25, 50:50 and 25:75.
Methodology

1. Acid Value Measurement

Acid Values of above samples were measured by using ASTM D974 Method.
2. Measurement of Viscosity

Viscosity of above samples were measured by ASTM D445 Method.

3. Measurement of Surface Tension

Surface Tension of above samples were measured by ASTM D133 1Method.
4. Measurement of Density

Density of above samples were measured by ASTM D1298 Method.

3. Result and Discussion

Table 1: Fuel Properties of Pure Sample

Parameters Ethanol | Acetone Diethyl Ether | Diesel | Petrol
Viscosity (Ostwald second) at 16.30 3.09 342 22.50 3.27

Room Temperature
Acid value (mg/liter) 0.5 0.3 0.2 0.3 0.1
Surface Tension (dyn/cm) 50 37 49 55 68
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Density (gm/cm?) 23.382 19.7008 17.83 20.49 18.40

Graph 1: Fuel Properties of Pure Sample

Fuel Properties of Pure Sample

|

[w

I

[

o

10 20 30 40 50 60 70 80

M Density Surface Tension B Acid value M Viscosity (Ostwald second) at Room Temperature

From above table it is observed that viscosity of diesel is highest and petrol is lowest as compare to all fuel.
High viscosity also decreases flow properties of fuel at lower temperature. Low viscosity of diesel is due to

weak intermolecular force of attraction in between the molecules.

Acid value of petrol is lowest while ethanol is highest. Acid value indicates the presence of

acidic impurities in fuel. High acidic content in fuel increases corrosion of metallic parts of diesel engine.

Surface tension of petrol is highest and acetone is lowest. Higher is the surface tension lower is fuel value and
vice versa. Density of ethanol is highest while diethyl ether is lowest. High density fuels indicates higher mass
per unit of volume compared to low-density fuels. This higher density means more molecules are packed into
the same space, which can impact several aspects of the fuel's behavior and performance. Higher is the density

lower is the fuel value.

Table 2: Fuel Properties of Ethanol - Diesel Blends at various proportions

Parameter Percentage Measured Values
Viscosity in Ostwald second 75+ 25 9.44
50 +50 7.23
25 +75 9.66
Acid value (mg/liter) 75+25 0.4
50+ 50 0.3
25 +75 0.2
Surface Tension(dyn/cm) 75+ 25 60
50 +50 50
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25+75 55
Density(gm/cm?) 75 +25 7.5
50 + 50 7.9
25+ 75 8.9

Graph 2: Viscosity of Ethanol - Diesel Blends at various proportions

25 25+75 w—
'ag 50+50 m—
C ~
8 E 75425 mm
o c 25475 I
)
= 2 50 + 50—
>
AR 75425
S35 25+75 1
SE 50450 1
T w
S E 75+25 1
2> T 5 25+75 m——
‘@ o C
S E£ 28 50+50 m—
€ 88 75425 m—
0 10 20 30 40 50 60 70

From above table it is observed that viscosity of 75% Ethanol + 25% Diesel is highest and 50% Ethanol + 50%
Diesel is lowest. High viscosity of 75% Ethanol + 25% Diesel is due to strong intermolecular force of attraction in
between the molecules. High viscosity also decreases flow properties of fuel at lower temperature. Low viscosity
of 50% Ethanol + 50% Diesel is due to weak intermolecular force of attraction in between the molecules. Acid
value of 25% Ethanol + 75% Diesel is lowest while 75% Ethanol + 25% Diesel is highest. Acid value of 25% Ethanol
+ 75% Diesel indicates the presence of lower acidic impurities as compare to 75% Ethanol + 25% Diesel. High
acidic content in75% Ethanol + 25% Diesel shows lower corrosion resistance. Surface tension
of 75% Ethanol + 25% Diesel is highest and 50% Ethanol + 50% Diesel is lowest. High surface tension means a
liquid's surface resists external forces and has a strong tendency to minimize its surface area. Higher surface
tension of 75% Ethanol + 25% Diesel minimizes their fuel value. Density of 25% Ethanol + 75% Diesel is highest
while 25% Ethanol + 75% Diesel is lowest. High density fuels indicates higher mass per unit of volume compared
to low-density fuels. This higher density means more molecules are packed into the same space, which can
impact several aspects of the fuel's behavior and performance. Highest density of 25% Ethanol + 75% Diesel

indicate lower fuel value.

© 2025, IJSREM | www.ijsrem.com | Page4d



http://www.ijsrem.com/

J".", ‘3;_\§
@REM‘;’%
<Journal

SJIF Rating: 8.586

International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 09 Issue: 07 | July - 2025

ISSN: 2582-3930

Table 3: Fuel Properties Acetone - Diesel Blends at various proportions

Parameter Percentage Measured Value
Viscosity (Ostwald second) | 75 +25 3.29
at Room Temperature 50+ 50 4.64
25+ 75 4.96
Acid value (mg/liter) 75+ 25 0.2
50+ 50 0.1
25+75 0.3
Surface Tension (dyn/cm) 75+ 25 46
50+ 50 57
25+ 75 69
Density (gm/cm?) 75 +25 7.8
50+ 50 7.7
25+75 8.02

Graph 3: Fuel Properties Acetone - Diesel Blends at various proportions
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From above table it is observed that viscosity of 25% Acetone + 75% Diesel 1s highest and 75% Acetone + 25%
Diesel is lowest. High viscosity of 25% Acetone + 75% Diesel 1s due to strong intermolecular force of attraction
in between the molecules. High viscosity also decreases flow properties of fuel at lower temperature. Low
viscosity of 75% Acetone + 25% Diesel is due to weak intermolecular force of attraction in between the molecules.
Acid value of 50% Acetone + 50% Diesel is lowest while 25% Acetone+ 75% Diesel is highest. Acid value of 50%

Acetone + 50% Diesel indicates the presence of lower acidic impurities as compare to 25% Acetone+ 75% Diesel.

Surface tension of 25% Acetonet 75% Diesel is highest and 75% Acetone+ 25% Diesel is
lowest. High surface tension means a liquid's surface resists external forces and has a strong tendency to
minimize its surface area. Higher surface tension of 25% Acetone+ 75% Diesel minimizes their fuel value. Density

of 25% Acetonet 75% Diesel is highest while 50% Acetone+ 50% Diesel is lowest.
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High density fuels indicates higher mass per unit of volume compared to low-density fuels. This
higher density means more molecules are packed into the same space, which can impact several aspects of the

fuel's behavior and performance.

Table 4: Fuel Properties Ether + Diesel Blends at various proportions

Parameter Percentage Measured Values
Viscosity (Ostwald second) at | 75 +25 4.94
Room Temperature 50+50 5.14
25+75 6.56
Acid value (mg/liter) 75 +25 0.3
50 + 50 0.2
25+75 0.3
Surface Tension (dyn/cm) 75+25 53
50 + 50 60
25+75 72
Density (gm/cm?) 75 +25 7.13
50 +50 7.49
25+75 7.50

Graph 4: Fuel Properties Ether + Diesel Blends at various proportions

4.94 - 5.14 - 6.56

7.13 - 7.49 . 7.5

75+25 50+50 25+75|75+25 50+50 25+75|75+25 50+50 25+75)|75+25 50+50 25+75

VISCOSITY (OSTWALD ACID VALUE (MG/LITER) SURFACE TENSION DENSITY (GM/CM3)
SECOND) AT ROOM (DYN/CM)
TEMPERATURE

From above table it is observed that viscosity of 50% Acetonet+ 50% Diesel is highest and 75% Acetone+ 25%
Diesel is lowest. High viscosity of 50% Acetone+ 50%Diesel is due to strong intermolecular force of attraction in
between the molecules. High viscosity also decreases flow properties of fuel at lower temperature. Low viscosity
of 75% Acetone+ 25% Diesel is due to weak intermolecular force of attraction in between the molecules. Acid
value of 50% Acetone+ 50% Diesel is lowest while 75% Acetone + 25% Diesel is highest. Acid value of 50%
Acetone+ 50% Diesel indicates the presence of lower acidic impurities as compare to 75% Acetone + 25% Diesel.
Surface tension of 25% Acetone + 75% Diesel is highest and 75% Acetone + 25% Diesel is lowest. High surface
tension means a liquid's surface resists external forces and 75% Diesel minimizes their fuel value. Density of
25% Acetone + 75% Diesel is highest while 75% Acetone + 25% Diesel is lowest. High density fuels indicates
higher mass per unit of volume compared to low-density fuels. This higher density means more molecules are

packed into the same space, which can impact several aspects of the fuel's behavior and performance.
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4. CONCLUSION

l. Surface tension, acid value, viscosity and density of 50% Acetone and 50% ethanol are in acceptable
range and it may be used as good fuel alterative to pure diesel.
2. Surface tension, acid value, viscosity and density of 50% Acetone and 50% Diethyl ether are in

acceptable range and it may be used as good fuel alterative to pure diesel.

REFERENCES

1. Difiglio, Carmine. (2014). Oil, economic growth and strategic petroleum stocks, Energy Strategy
Reviews, 5,48 — 58.

2. Brandt, Adam R. (2011). Oil Depletion and the Energy Efficiency of Oil Production: The Case of
California, Sustainability, 3, 1833-1854.

3. Roni , A. Neff.,, MS, Cindy L., Parker, MD., Frederick, L. Kirschenmann., Jennifer, Tinch, MD,
MPH., Lawrence, Robert S. (2011). Peak Oil, Food Systems, and Public Health, American Journal of Public
Health, 101(9), 1587-1597.

4. Harding, K.G.,Dennis, J.S., von Blottnitz , H., Harrison, S.T.L. (2007). Environmental analysis of
plastic production processes: Comparing petroleum-based polypropylene and polyethylene with biologically-
based poly-hydroxybutyric acid using life cycle analysis, Journal of Biotechnology, 130, 57-66.

5. Udonne J. D. (2011). 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),12-19,

6. Joyce , B.L., Stewart, C.N. (2012). Designing the perfect plant feedstock for biofuel production using:
the whole buffalo to diversify fuels and products, Biotechnology Advances, 30, 1011-1022.

7. Srivastava, Gautam., Neeraj, Anand., Jain, Arvind Kumar. (2014). Important Factors for Brand
Positioning of Automotive Lubricant for Four Wheeler Segment Customers, Journal of Global Research
Computer Science & Technology, 2(1), 83-96.

8. Nasim, Mohd. Nematullah., Pervez, M. Sohail., Yarasu, Ravindra Babu., Lotia, Namrata V. (2014).
Recycling waste automotive engine oil as alternative fuel for diesel engine: A Review, IOSR Journal of
Mechanical and Civil Engineering, 1, 46-50.

9. Greene, David L., Hopson, Janet L., Li, Jia. (2003). Running out of and into oil: analyzing global oil
depletion and transition through 2050, U.S. Department of Energy, 259, 1-32.

10. Kristofer Jakobsson. (2012). Petroleum production and exploration, Digital compressive summaries of
Uppsala dissertation from the faculty of science and technology, 891, 1-78.

11. Kharaka, Yousif K., Dorsey, Nancy S. (2005). Environmental issues of petroleum exploration and

production: Introduction, Environmental Geosciences, 12(2), 61-63.

© 2025, IJSREM | www.ijsrem.com | Page7



http://www.ijsrem.com/

A Y

b %
@5“ International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 07 | July - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

12. McGlade, Christophe., Ekins, Paul. (2014). Un-burnable oil: An examination of oil resource utilisation
in a decarbonised energy system, Energy Policy, 64, 102—112.

13. Kromer, Matthew A., Bandivadekar, Anup ., Evans, Christopher. (2009), Long-term greenhouse gas
emission and petroleum reduction goals: Evolutionary pathways for the light-duty vehicle sector, Energy, xxx,

1-11.

14. Nnenesi, Kgabil., Charles, Grant., Johann, Antoine. (2014). Effects of Energy Production and
Consumption on Air Pollution and Global Warming, Journal of Power and Energy Engineering, 2, 25-30.

15. Solomon, Susan., Plattner, Gian-Kasper., Knutti, Reto., Friedlingstein, Pierre. (2009). Irreversible
climate change due to carbon dioxide emissions, PNAS, 106 (6), 1704-1709.

16.  Kgabil, Nnenesi., Grant, Charles., Antoine, Johann. (2014).Effects of Energy Production and
Consumption on Air Pollution and Global Warming, Journal of Power and Energy Engineering, 2, 25-30.

17. Englander, Jacob G., Bharadwaj, Sharad., Brandt, Adam R. (2013). Historical trends in greenhouse gas
emissions of the Alberta oil sands (1970-2010), Environ. Res. Lett., 8,1-7.

18. Davies, Richard J., Almond, Sam., Ward, Robert S., Jackson, Robert B.,Adams, Charlotte., Worrall,
Fred., Herringshaw, Liam G., Gluyas, Jon G.,Whitehead, Mark A. (2014). Oil and gas wells and their integrity:
Implications for shale and unconventional resource exploitation, Marine and Petroleum Geology, 56, 239-254.
19.  Wondyfraw, M. (2014). Mechanisms and Effects of Acid Rain on Environment, J. Earth Sci. Clim.
Change, 5 (6), 1-3.

20. Altaher, Mohamed Alalim., Andrews, Gordon E., Li, Hu. (2014). Study of Biodiesel Emissions and
Carbon Mitigation in Gas Turbine Combustor, American Journal of Engineering Research, 3(11), 290-298.

© 2025, IJSREM | www.ijsrem.com | Page8



http://www.ijsrem.com/

