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ABSTRACT:  

The major objective of this research is to improve the physicochemical properties of 

vegetable oil by blending of vegetable oils. In these study vegetable oils like soybean oil, 

olive oil, almond, and amla oil was purchased from local super market. The physicochemical 

properties like viscosity, acid value, saponification value, iodine value of four different 

vegetable oils and there blends in 10:90 to 90:10 proportion were studied. From this study, it 

was found that viscosity of pure vegetable oils and there blends regularly decreased with 

increased in temperature and viscosity of soybean oil blends with olive oil found to be higher 

than other blenders. Also acid value of same blends found to be lower than other blends. 

Higher viscosity and lower acid value of olive oil blends in soybean oil suggest that these 

blends directly use alternative base oil for industrial lubricants. 
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1. INTRODUCTION: 

A lubricant is a substance introduced to reduce friction between moving surface. It may also 

have the function of transporting foreign particles. The property of reducing friction is known 

as lubricity. A good lubricant possesses the characteristics like high boiling point, low 

freezing point, high viscosity, corrosion prevention and high resistance to oxidation. The 

lubricants are use in the form of motor oil, are protecting the internal combustion engine in 

motor vehicles and powered equipment. Typically lubricant contain 90% base oil is 

petroleum fraction called mineral oil and less than 10% additives. If the mineral oil use as 

base oil in lubricants its have certain disadvantageous. Mineral oil is costly and non-

renewable source of energy also mineral oil contains large amount of carbon, nitrogen and 

sulphur. Oxide of carbon produces global warming and oxide of sulphur and nitrogen 

produces acid rain which may causes environmental hazards. Mineral oil base lubricant both 

fresh and use can cause considerable damage to environment mainly due to their high 

potential of serious water pollution. Further the additives typically combined in lubricant can 

be toxic to flora and fauna. To reduce toxicity of lubricants, vegetable oil is an alternative 

source as base oil in industrial lubricants. 

                      Vegetable oils have been use as lubricating oils from ancient days. They are 

easily obtained from natural sources. Thereafter, they had been the main ingredient of 
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lubricating oils until the 19th century. The requirement of lubricants became very high 

thereafter because of rapid industrialization, putting pressure on the price and availability of 

lubricants from vegetable and animal sources. Recently, demand for environmentally friendly 

lubricants are increasing because of the high concern for environmental protection. Vegetable 

oils are natural products and, in addition, they are recognized as a fast biodegradable fluid. 

Therefore, they are promising candidates for the base oils of the environmentally friendly 

lubricating oils. 

                        When vegetable oils use as lubricant base oil blending is a feasible option 

because due to blending decreases melting point and increases viscosity of vegetable oils. 

The oxidative stability, melting point can be improved in this way to get good and desirable 

blends which help to provide precise stability data. Vegetable oil blends shows higher 

boundary lubrication mechanism due to presence of long hydrocarbon chain which gets 

oriented outwards in almost a perpendicular direction in the monolayer of adsorbed oil.  

                             In this research article, author studied the physicochemical properties of 

vegetable oils and their blends for the evaluation of such blends which are use as base oil for 

industrial lubricants. 

 
2. MATERIALS AND METHODS 
2.1 Determination of viscosity of pure oils and viscosity of soybean oil blends with 

vegetable oils 

The viscosities of pure refined soybean oil, olive oil, almond oil, amla oil were determined. 

The soybean oil-vegetable oils blends were prepared in 10:90 to 90:10 proportions and again 

viscosities were measured. A Redwood viscometer No.1 was used for measurement of 

viscosities. 

Table I: Shows viscosity (in Redwood second) at different temperature of pure vegetable oils 

Sr.No. Temperature Viscosity of 

soybean oil 

Viscosity of 

olive oil 

Viscosity of 

almond oil 

Viscosity of 

amla oil 

1 30 78.83 80.90 34.17 71.89 

2 40 62.21 60.69 28.30 55.86 

3 50 48.20 44.35 24.28 42.48 

4 60 38.20 34.70 20.18 33.10 

5 70 32.34 29.27 16.15 27.28 

6 80 26.28 25.28 14.20 23.29 
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Table II: Shows viscosity (in Redwood second) at different temperature of soybean oil 

blends with vegetable oils 

                Soybean oil: olive oil  

Mixture 

Ratio 

Viscosity at different temperature 

30 40 50 60 70 80 

10:90 82.60 64.43 47.54 41.28 38.40 32.36 

20:80 80.28 59.27 43.28 39.48 34.29 28.90 

30:70 78.30 61.73 44.20 33.81 28.90 26.29 

40:60 76.37 58.90 42.80 37.38 32.34 26.29 

50:50 72.91 58.83 44.25 33.12 27.28 24.12 

60:40 70.90 56.54 41.58 31.39 25.22 23.90 

70:30 68.18 54.58 38.35 32.37 26.24 23.10 

80:20 66.40 55.35 40.40 29.24 24.50 21.80 

90:10 67.20 54.13 39.94 30.23 26.29 22.29 

Soybean oil: almond oil 

10:90 36.39 31.49 25.90 21.13 18.17 15.16 

20:80 38.57 32.38 27.28 22.32 18.19 16.17 

30:70 42.52 37.38 30.29 24.10 19.19 17.10 

40:60 43.45 38.40 31.28 26.28 21.19 17.91 

250:50 45.88 38.98 32.18 26.58 21.18 17.59 

60:40 50.49 41.20 35.30 28.30 22.10 19.91 

70:30 55.91 42.50 37.85 29.10 24.12 20.20 

80:20 59.53 46.15 34.00 27.53 22.18 18.17 

90:10 65.58 55.58 39.38 30.50 26.40 22.85 

Soybean oil: amla oil 

10:90 73.20 53.28 43.52 34.90 30.18 27.17 

20:80 71.86 53.58 40.59 32.36 28.29 25.27 

30:70 66.90 50.11 41.87 33.15 29.18 26.19 

40:60 65.20 53.39 41.33 31.96 27.29 29.24 

50:50 70.80 49.20 37.98 29.30 26.30 24.28 

60:40 63.90 51.48 39.50 31.50 28.38 26.31 

70:30 62.82 48.35 37.38 29.28 28.21 23.21 

80:20 65.41 53.24 41.26 31.84 28.31 26.40 

90:10 64.20 52.58 40.52 31.90 29.28 27.26 

 

2.2 Determination of acid value, saponification value, iodine value of pure oils and 

soybean oil blends with vegetable oils 

The acid values, iodine value, saponification value of pure oils were measured. The soybean 

oil-vegetable oils blends were prepared in10:90 to 90:10 proportion and again same 

parameter were measured. The acid value, saponification value, iodine value was determined 

by the titrametric methods of Pearson, 1970. 
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Table III: Shows acid value, saponification value, iodine value of pure vegetable oils 

Sr.No. Vegetable oil Acid value Saponification 

value 

Iodine value 

1 Soybean oil 1.8 192.90 128.12 

2 olive oil 1.6 188.29 84.27 

3 almond oil 4.7 150.18 123.20 

4 amla oil 2.8 195.28 104.28 

 

Table IV: Shows acid value, saponification value, iodine value of soybean oil blends with 

vegetable oils 

Soybean oil: olive oil 

Sr.No. Mixture ratio Acid value Saponification 

value 

Iodine value 

1 10:90 1.9 187.70 83.10 

2 20:80 2.0 186.55 87.18 

3 30:70 1.2 189.18 86.15 

4 40:60 1.9 185.10 122.11 

5 50:50 1.4 187.97 125.70 

6 60:40 1.5 189.76 126.80 

7 70:30 1.6 183.12 125.54 

8 80:20 1.1 190.18 124.30 

9 90:10 0.9 191.98 127.70 

Soybean oil: almond oil 

1 10:90 4.0 194.90 102.20 

2 20:80 3.1 180.10 111.98 

3 30:70 3.4 130.18 120.28 

4 40:60 2.2 135.15 131.28 

5 50:50 3.0 150.58 125.15 

6 60:40 2.9 127.90 124.30 

7 70:30 2.5 126.89 121.75 

8 80:20 2.8 128.84 124.78 

9 90:10 2.3 129.30 127.89 

Soybean oil: amla oil 

1 10:90 2.6 148.49 125.70 

2 20:80 1.7 146.70 123.10 

3 30:70 2.2 147.80 127.15 

4 40:60 1.7 146.54 120.18 

5 50:50 1.6 188.78 124.28 

6 60:40 2.5 191.90 126.10 

7 70:30 1.3 187.10 124.12 

8 80:20 0.9 180.15 125.56 

9 90:10 1.1 190.40 126.40 
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Figure I: Shows viscosity at different temperature at different vegetable oils 

 

Figure II: Shows acid value at different ratio at different vegetable oil blends 

 

Figure III: Shows saponification value at different ratio at different vegetable oil blends 
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Figure IV: Shows iodine value at different ratio at different vegetable oil   blends 

 

3. RESULT AND DISCUSSION 

3.1 Viscosity 

Viscosity of liquid is measure of that fluid resistance to flow when acted upon by external 

force such as pressure differential or gravity. From the given table and figure, it can observed 

that viscosity of vegetable oils and their blends get regularly decreased with increasing in 

temperature. The reason is that, with increasing temperature intermolecular forces of 

attraction between the molecules decrease which leads weakness in strength of bonds. From 

the above data, viscosity of soybean oil blends with olive oil found to be greater than other 

vegetable oil blends. Thus, due to high viscosity of these blends, they act as good lubricant 

oil blends than other vegetable oil blends. 

3.2 Acid value 

From the above table and figure, its observed that acid value of soybean oil blends in olive oil 

is lower than other vegetable oil blends. Hence, the above blends act as good lubricating oil 

blends. Because higher acid value causes oxidation of oil which may lead gum and sludge 

formation beside corrosion. 

3.3 saponification value 

Its measure the average molecular weight of fatty acid presents. Saponification value helps to 

ascertain the presence of fixed oil in lubricants. According to third global oil and fat business 

forum USA and Interfacing with the global oils and fat business by Ilija gawrilow 

saponification value of vegetable oil designed for lubricating base oil is 186-198. Thus from 

above data, saponification value of soybean oil blends in olive oil is similar to this. Thus 

above blends act as good lubricants than other cited blends.  

3.4 Iodine value 

From above table and figure, iodine value of soybean oil blends in olive oil found to be lower 

than other vegetable oil and their blends. Thus above blend act as good lubricating oils. 
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Because lower iodine value decreases the unsaturation in fatty acid of oils which increases 

strength between the bonding molecules.  

4. Conclusion: 

The quality and physicochemical property of vegetable oils and their blends were evaluated 

through this study using different parameter. Soybean oil and their blends with olive oil were 

found to be most stable against rancidity and oxidation. Thus, from above study, it concludes 

that soybean oil and their blends with olive oil is good choice as base oil for industrial 

lubricant. 
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