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In India, the main source of energy is obtained from fossil fuels and the demand for energy is keeps on increasing. The
depleting petroleum fuel resources, price hike, non-renewable nature and the emission of pollutant urges the need for the
development of an alternative source of fuel which could be easily available, economic and eco-friendly. One among the
alternative renewable fuel is “Biodiesel” which is obtained from vegetable oils. Biodiesel is biodegradable, easily available
and also offers lubricity which extends engine life. There are about 400 oil yielding crops in India. In India, Rubber tree is
primarily cultivated for it latex. But it’s by product namely the Rubber seed oil is not utilized much. In the present study, the
physico-chemical properties of rubber seed oil for the potentiality for the production of biodiesel and it was found to be
efficient biodiesel resources which meets the ASTM standard for biodiesel . The rubber oil cake was analyzed and it was
found to control the weeds, diseases and it is an efficient biofertilizer.
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INTRODUCTION
In recent years, the use of biodiesel as alternative source of
fuel has been extensively investigated with the objective of
ensuring energy security and reducing the environmental
impacts of fossil fuel emissions. The biodiesel from vegetable
oils increases the cost of food around the world and forests
are being cleared to grow the biodiesel crops which compete
with the agriculture for land and water. The non-edible oils
obtained from the crops grown in non-agricultural and nonforest lands offer a worthy solution to these issues. Biodiesel
finds its usage as a standalone fuel (pure form - 100%) in
diesel engines or it can be blended with the conventional
diesel fuel up to 30% for its use in the compression ignition
engines. Rubber seed oil has great potential to become a
prominent resource because of its non-edible property. The
rubber tree (Hevea brasiliensis) is a perennial plantation crop
and is cultivated as an industrial crop since its introduction to
Southeast Asia in 1876 [1]. The rubber trees grow at an
altitude below 200 m and an average temperature of about 27
or 28°C. Natural rubber producer in the world are Thailand
(35%), Indonesia (23%), Malaysia (12%), India (9%), and
China (7%) [2]. The annual rubber seed production in India is
about 1500 kg per hectare [3]. Hevea brasiliensis is cultivated
primarily for its latex and its seed is obtained in high yield as
a by-product [4,5] Kerala and Tamil Nadu were the
traditional rubber growing states in India. Rubber seeds
contain 43% oil [6]. Per 100 g seeds contain 8.5 g water, 17.6 g
protein, 48.5 g fat, 22.9 g total carbohydrate, 2.5 g ash, 120 mg
calcium and 430 mg phosphorous [7].
The oil cake obtained from the rubber seed after oil extraction
is rich in proteins, carbohydrates, minerals, and is a suitable
material for the formulation of nitrogenous fertilizer [8]. In
India, Rubber trees is grown primarily for its latex and its by
product namely the rubber seed oil is not utilized much. In
the present study, the physico-chemical properties of rubber
seed oil and its blended biodiesel at B10 and B20 proportions
were analysed for its potentiality as a biodiesel resources and
it was compared with the ASTM standard.

Also the rubber oil cake was analysed for its efficiency as
biofertilizer by pot culture method.

MATERIALS AND METHODS
Rubber seed (Hevea brasiliensis Linn.) was collected from
Kanyakumari district. The seeds were processed and crushed
mechanically to collect the oil. The residue namely the oil
cake was collected and stored in an airtight container.
Blend preparation: The blends were made on a volume basis.
Biodiesel is used as B100 or in a blend with diesel. A blend of
20% biodiesel with 80% diesel by volume, is ‘‘B20” and a
blend of 10% biodiesel with 90% diesel by volume, is ‘‘B10” is
prepared using rubber seed oil and conventional diesel.
Physico-chemical analysis: Normal titrimetric method was
used to measure the acid value. Saponification number was
determined by refluxion followed by the titration. Estimation
of iodine number was done by the Wij’s method. The cetane
number was empirically determined by [9]. The ultrasonic
studies were carried out using Ultrasonic interferometer
(Mittal & Co.) with a frequency of about 3 MHz. Density and
viscosity was measured using specific gravity bottle and
Ostwald viscometer respectively. The other properties such as
pH, conductivity, total dissolved solids, salinity and
dissolved oxygen were measured using Systronics analyzer.
Oil cake analysis: The oil cake obtained after the extraction
of oil is dried, preserved and used for field study. The
nutrient in the oil cake namely the nitrogen content was
estimated through Kjeldhal’s method, phosphorous by FiskeSubbarow method and potassium by flame photometry.
Vegetable crops like chilly, onion and paddy were planted in
pots and the rubber oilcake was applied to the potted plants
as biofertilizers and macro and micronutrient contents of the
soil was analysed before and after (30 days) the application of
rubber oil cake.
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RESULTS AND DISCUSSION
The physical properties namely density, viscosity, pH,
conductivity, total dissolved solids and dissolved oxygen for
rubber seed oil and its blends of B10 and B20 were estimated
and the results were given in the Table-1.
Table 1: Physical properties of Rubber seed oil and its blends.
Parameters
Density(g/ml)
Viscosity(Nm-2s)
Conductivity(μs)
Total
dissolved
solids(ppm)
Salinity(ppt)
Dissolved oxygen(ppm)

B10
1.09±0.003
3.78±0.11
0.61±0.003
0.25±0.003

B20
1.22±0.006
4.36±0.12
0.62±0.00
0.26±0.006

B100
1.25±0.006
50.82±0.12
0.62±0.00
0.2567±0.003

0.00±0.00
8.7±0.057

0.00±0.00
9.4±0.15

0.00±0.00
7.8±0.10

Values are expressed as average of triplicates ± standard error
In general the viscosity and density of the vegetable oil will be
several times higher than that of diesel. The high viscosity of
vegetable oils and their low volatility affects the atomization
and spray pattern of the fuel, leading to incomplete
combustion and severe carbon deposits, injector choking and
piston ring sticking. The viscosity of the biodiesel feedstock
can be reduced by dilution, pyrolysis, transesterification, and
emulsification process [10,11]. By mixing the vegetable oil
with conventional diesel at B10 and B20, the density and
viscosity were found to be nearing that of diesel. The
biodiesel obtained by blending is free from catalyst, water
content and other residual chemical. Hence it is safe to the
engine. The methyl esters of rubber seed oil was successfully
used in existing diesel engines without any modifications.
Lower concentrations of biodiesel blends improved thermal
efficiency. At higher concentrations of biodiesel in the blend,
there was a reduction of smoke density in exhaust gas [12].
In the present study, the density and viscosity of the rubber
oil biodiesel at B10 and B20 proportion was found to be
within the ASTM standard for biodiesel and the results
coincides with the findings of [13] and [14] for Cotton seed oil
and [15] for Sesame oil. Higher viscosities affect the
atomization and combustion process and raise the potential
for the formation of engine deposits and higher exhaust gas
emissions levels [12]. Fuels with poor lubricity can cause
failure of diesel engine parts that relay on lubrication from
fuels, such as fuel pumps and injectors [16]. The present study
shows that the essential physical fuel properties of rubber oil
biodiesel lies in the acceptable range and also it has an
appreciable lubricity.
In order to find out the fuel efficiency, the ultrasonic
parameters such as
ultrasonic
velocity,
adiabatic
compressibility, acoustic impedance and relaxation time were
estimated and are tabulated in Table-2.
Table 2: Ultrasonic properties of Rubber seed oil and its
blends.
Parameters
Ultrasonic velocity (106m/s)
Adiabatic compressibility(kg-1ms -2)
Acoustic impedance ( 106 kgm-2 s-1)
Relaxation time (sec)

B10
1.24±0.05
0.39±0.04
1.07±0.06
3.22±0.11

B20
1.45±0.06
0.51±0.04
1.28±0.09
3.53±0.04

B100
1.67±0.12
0.6147±0.06
1.58±0.18
3.81±0.05

Values are expressed as average of triplicates ± standard error
The novel method for screening the biodiesel which is a
cheap, quick and best method for screening of vegetable oil
both edible and non-edible for its potentiality as biodiesel is
the ultrasonic studies. Ultrasonic velocity of blended rubber
oil is found to coincide with those findings reported value
[17,18,15].

May, 2012

The chemical properties like acid value, saponification
number, iodine value, average molecular weight and the
cetane number was analyzed and its was tabulated in Table-3.
Table 3: Chemical properties of Rubber seed oil and its
blends.
Parameters
Acid value (mg KOH/g)
Saponification number
Iodine value
Average molecular weight
Cetane number

B10
0.64±0.03
198.25±1.10
91.41±1.14
282.99±1.57
53.27±0.10

B20
0.73±0.02
204.23±1.05
95.50±1.17
274.70±1.41
51.54± 0.40

B100
0.79±0.01
299.96±1.79
110.45±1.04
187.09±1.12
39.65±0.29

Values are expressed as average of triplicates ± standard error
Acid value of the oil is a notification of the amount of fatty
acid present in the sample. The acid value of the rubber oil
biodiesel is within the ASTM limits and also it coincides with
the reported value [19]. Saponification value indicates the
non-fatty impurity and the amount of alkali that would be
required by the fat for its conversion to soap. In the present
study the saponification value was found to be within the
range of ASTM biodiesel standards for the samples B10, B20
proportion and it coincides with the reported value [14].
The iodine value indicates the number of double bonds in a
vegetable oil. The higher the iodine number, higher will be
the amount of iodine needed to break the double bonds and
also higher is the efficiency of that oil as a biodiesel. In the
present study, the iodine value of rubber seed biodiesel at B10
and B20 proportion was found to be within the range of
ASTM standard value for biodiesel. The oil with a less
viscosity will have a low molecular weight.
Cetane number is a measure of ignition delay time. Higher
CN is a desirable property in diesel engine, indicates shorter
time between ignition and initiation of fuel injection into the
combustion chamber. The higher CN is correlated with the
reduction of nitrogen oxides and unburnt hydrocarbon
exhaust emissions which is important for alleviating air
pollution [20, 21, 22]. In the present study, cetane number for
rubber biodiesel at B10 and B20 lies within the range of ASTM
biodiesel standard. The results coincide with the studies of
Sivakumar et al, 2009.
The physical properties such as pH, conductivity, total
dissolved solids, salinity and dissolved oxygen were found to
satisfy the fuel standards. Total dissolved solids were in very
trace amounts in vegetable oils [16]. The ester formed during
the production of biodiesel reduces energy content and makes
the biodiesel polar, through the hydroxyl (-OH) hydrogen
bond. The polarity gives the properties of solvency,
detergency, wet ability (sticking to metals as a lubricant) and
conductivity. Pure biodiesel has excellent anti foam properties
better than petroleum diesel [22].
Macro and micro nutrient content of the oilcake was analysed
before and after planting the vegetable crops. The results
were given in Table-4.
Table 4 : Evaluation of oilcake through field studies.
Before
planting

Parameters
pH
EC (µS)
Macro
nutrients
Micro
nutrients

N
P
K
Fe
Mn
Zn
Cu

7.33
0.25
151
8.4
100
10.06
11.74
4.743
0.701

After
planting
chilli
7.31
0.35
144
8.4
355
10
11.83
5.983
0.664
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After
planting
onion
7.28
0.46
126
5.2
305
5.635
9.642
3.423
0.67

After
planting
paddy
7.38
0.38
168
7.4
350
6.302
7.237
3.116
0.5
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The oilcake analysis showed that the rubber oil cake controls
weeds and diseases and was found to be an efficient as a
biofertilizer and biocide. The rubber seed kernel (hull
removed) contains 29.6% fat and 11.4% protein [23, 24]. The
oil cake can also serve as a potent biofertilizer. Due to the
perennial nature of most of the second generation bioenergy
crops, field resistance against diseases and pests should be
multigenic [25]. The nematode in the field experiments was
controlled using castor and mustard oilcakes [26]. The cotton
and sesame oilcakes are rich in macro nutrient. The oiled
cakes of castor and jatropha was applied to sunflower and
maize crops as an organic nutrient source and obtained
positive results [27]. In the present study, the oil cake was
applied to Chilly, onion and paddy and it was found that the
oil cakes controls the weeds as well as protect the plants form
diseases.
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CONCLUSION
Rubber seed oil could be used as an efficient biodiesel
resource. All the essential physical, chemical and fuel
properties of rubber biodiesel at B10 and B20 proportions
were found to satisfy the ASTM standard of biodiesel. In
India, Rubber tree is mainly cultivated for its latex and its
seed oil was found to be unutilized much. Using the rubber
seed oil, biodiesel could be produced by blending with
conventional diesel at B10 and B20 proportion which satisfies
the fuel properties of biodiesel. It is a renewable energy
resources and it can be used in conventional diesel engine
without much modification. The protein rich residue cake
could be used as a weed controller and gives diseases
resistance to the vegetable crops and also finds application as
a as biofertilizer. The cultivation of bioenergy crops results in
the utilization of waste lands, prevents soil erosion thereby
supporting land fertility and improving economic status of
the country. This study indicates that the rubber seed oil
could be used as potential biofuel source and protects the
environment from further pollution.
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