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Abstract- Current biodiesel advances are not supportable as
they require government sponsorships to be gainful by the
makers and to be moderate by the general population. This is
predominantly because of: 1) high feedstock cost and, 2)
vitality concentrated process steps associated with their
creation. Reasonable biodiesel generation needs to consider:
a) using minimal effort feedstock; b) using vitality proficient,
non-customary warming and blending advances; c) increment
net vitality advantage of the procedure; and 3) use
inexhaustible crude material/vitality sources.

With the end goal to diminish creation expenses and
make it focused with oil diesel, minimal effort feedstock, non-
consumable oils and waste cooking oils can be utilized as
crude materials. Net vitality advantage can be expanded by
utilizing high oil yielding inexhaustible feedstock.

This exploration gives a point of view on supportable
biodiesel generation utilizing waste cooking oils, and minimal
effort oils (Jatrophacurcas and Camelina Sativa). Process
streamlining utilizing novel warming and blending strategies
and net vitality situations for various feedstock from
maintainability perspective of the biodiesel creation
advancements are introduced.
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1. INTRODUCTION
1.1. Need for Renewable Fuels

INDIA consumes over 20 billion gallons of diesel
fuel per year for transportation purposes [1] and about 78% of
these fuels are imported from foreign countries. In 2007, the
INDIAN Government Accountability Office reported the need
to develop a strategy for addressing a peak and decline in oil
production [2]. Declining oil production will cause oil and
diesel prices to rise sharply creating a strong market for
replacement fuels. Apart from this, increasing energy use,
climate change, and carbon dioxide (CO2) emissions from
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fossil fuels make switching to low-carbon fuels a high priority
[3].Biodiesel is an alternative liquid fuel that can substantially
replace conventional diesel and reduceexhaust pollution and
engine maintenance costs. This renewable fuel can be
produced from different feedstock’s such as waste cooking oil,
and Low cost oils. Biodiesel production has increased
exponentially over the past decade due to the above mentioned
reasons. The world biodiesel production has increased by
more than 10 times (between 2001 and 2010) while the Indian
biodiesel production has increased exponentially (by 20%
every year). This increase can be directly related to the
escalating gasoline and diesel prices over the past decade
which are expected to rise in the future [4].

Neighborhood biodiesel creation may assume a basic
job in advancing monetary, vitality, and natural security of the
country. In 2007, the INDIAN government has resolved to
build the sustainable fuel generation to 32 billion gallons for
each year by 2022 [5]. Be that as it may, current biodiesel
advances are not feasible since they require government
endowments to be beneficial for the makers and to be
moderate by people in general. This is for the most part
because of: 1) high feedstock cost (up to 75-80% of the
aggregate biodiesel cost) [6, 7] and, 2) vitality escalated
process steps associated with their creation [8]. The vast
majority of the biodiesel in INDIA is as of now produced
using Jatropha, which will before long achieve an asset
constraint of arable land. Utilization of common assets for
jatropha biodiesel creation has brought about high
nourishment costs [9, 10] and deforestation expanding the net
CO; emanations to build the arable land by expelling the
current woods. Interestingly, biofuels produced using waste
biomass or from biomass developed on debased and deserted
rural grounds planted with perennials bring about next to zero
carbon obligation and can offer prompt and managed GHG
points of interest [3].

1.2. Sustainable Biodiesel Production

For biodiesel to substitute customary gas as an
elective transportation fuel should (I) have prevalent natural
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advantages (ii) be financially focused, (iii) have important
supplies to meet vitality requests, and (iv) have a positive net
vitality balance proportion (NER) [13, 14]. Biofuels are a
potential low-carbon vitality source; however whether biofuels
offer carbon reserve funds relies upon how they are delivered
as clarified before [3]. Using minimal effort eatable or non-
eatable feedstock, for example, squander cooking oils,
jatrophacurcas and camelina sativa oils can be an appealing
choice to decrease by and large biodiesel cost. Squander
cooking oils are regularly accessible at free of expense. They
should be arranged legitimately or they will present natural
risk. Camelina Sativa, Jatrophacurcas and other non-eatable
products are known as low support and minimal effort crops.
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Fig. 1.Sustainable Biodiesel Production
1.3. Oils to Biodiesel Conversion

The carbon chains (triacyglycerides) in vegetable and
other plant oils (counting green growth) are too long and
excessively gooey for good stream and burning. They must be
changed over into low thick energizes to fill in as
transportation powers. There are numerous approaches to
accomplish this, however the most usually utilized technique
is transesterification (Fig. 1). This procedure includes
expansion of liquor impetus blend to change over the
triglycerides into littler hydrocarbon chains to make an
elective fuel for diesel motors. Glycerin is framed as result
which is utilized in numerous compound enterprises as crude
material. The final result of the oil change utilizing methyl
liquor is unsaturated fat methyl ester (FAME) or, in other
words". Biodiesel fills must meet stringent synthetic, physical
and quality prerequisites forced by the US EPA as determined
in ASTM standard D6751. Biodiesel has exceptional
properties, which incorporate no sulfur or particulate issue that
add to air contamination.
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Fig. 2.Biodiesel Production by Transesterification[17]
Il. EXPERIMENTAL SECTION

2.1. Waste Cooking, JatrophaCurcas and Camelina Sativa
Oils

Squander cooking oil was gathered from a
neighborhood eatery in NH-275, Karnataka, India. Cool
squeezed Camelina Sativa oil was acquired from
Cultivation.JatrophaCurcasoil was gotten from Bio-diesel
Plant, Halgur. Potassium hydroxide chips, methanol (AR
Grade) was gotten. Heterogeneous metal oxide impetus (BaO)
was obtained. A round-base flagon with reflux condenser
course of action was utilized as lab scale reactor for the
exploratory examinations in this work, and a hot plate with
attractive stirrer was utilized for warming the blend in the
carafe. For trans esterification of oil, the blend was mixed at a
similar unsettling velocity of 350 rpm for all trials.

JatrophaCurcasand squander cooking oils change
comprises of transesterification. For an effective response, the
waste cooking oils must be warmed over 100°C for 1 hour to
expel the water and different polluting influences. Its free
unsaturated fat (FFA) content was dictated by a standard
titrimetric strategy. After the response, the blend was
permitted to agree to eight hours in an isolating channel. The
pretreated oil having a corrosive esteem under 2+0.25 mg
KOH/g was utilized for the principle Transesterification
response.

For Camelina Sativa oil, a solitary advance soluble
base transesterification was led with heterogeneous metal
oxide impetus, BaO. The trial plan included five levels of
methanol to oil proportion differing from 3:1 to 15: 1; five
levels of impetus focus, 0.25, 0.5, 1, 1.5, 2 (%,w/w, oil); five
levels of response time, 0.5,1 ,1.5, 2, 3 h; and five levels of
response temperature fluctuating from 40 to 130°C.
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I11. RESULTS AND DISCUSSION

In this segment, process parametric improvement
considers for three distinct feedstocks (squander cooking,
JatrophaCurcas(non-palatable) andCamelina Sativa
(consumable) oils are introduced. A correlation betweenthree
process warming strategies for waste cooking oil biodiesel
transformation is likewise introduced, trailed by examination
of customary and non-ordinary warming techniques and net
vitality advantage proportion dialog.3.1. Use of Low Cost
Feedstock: Waste Cooking, JatrophaCurcas and Camelina
Sativa Qils.

The fundamental procedure parameters advanced in
this examination are: 1) methanol to oil proportion; 2) impetus
focus; 3) response temperature and 4) response time [18].

3.1.1. Methanol to Qil Ratio:

Transesterification response was examined for four
distinctive molar ratios.The methanol to oil molar proportion
was fluctuated for JatrophaCurcas oil and waste cooking oil
inside the scope of 3:1 to 12:1. The greatest ester
transformations for JatrophaCurcas oil and waste cooking oil
were found at the methanol to oil molar proportion of 9:1. Fig.
4a demonstrates the impact of methanol to oil molar
proportion on the transformation of oil. The yield continues as
before with further increment in the methanol to oil molar
proportion. The abundance methanol in the ester layer can be
expelled by refining. In this manner, the methanol to oil molar
proportion was kept at 9:1 in the rest of the trials with
JatrophaCurcas oils. For waste cooking, and Camelina Sativa
oils comparable pattern was watched. The yield of the
procedure expanded with increment in methanol to oil molar
proportion up to 9:1.

3.1.2. Catalyst Concentration:

For JatrophaCurcas and waste cooking oils, corrosive
esterification wasperformed utilizing sulfuric corrosive and
ferric sulfate as impetuses individually, trailed by salt
transesterification response utilizing KOH as impetus. The
impact of soluble base impetus (KOH) was examined in the
scope of 0.3 % to 2.5% and 0.5% to 2% by weight for waste
cooking oil and JatrophaCurcas oil, individually. Fig. 4b
demonstrates the impact of the measure of ferric sulfate on
biodiesel yield for waste cooking oil. The yield was very low
for less amount of impetus. The measure of impetus required
relies upon the measure of free unsaturated fat substance. In
this investigation, the impetus centralization of ferric sulfate to
squander cooking oil was changed inside a scope of 0.5-2.5 %.
Also, sulfuric corrosive impetus sum was shifted in the scope
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of 0.3-2% for JatrophaCurcas oil. These rates depend on the
volume of the oil utilized for the corrosive esterification
response. The impetus sum likewise influences the yield of the
procedure as appeared in Fig. 4b. The corrosive impetus
process achieved greatest yield for jatropha oil at 0.5%
impetus focus. For JatrophaCurcas oil, it was seen that the
yield began to decrease when the impetus fixation was
expanded over 0.5%. For Camelina Sativa oil, a heterogeneous
impetus (BaO) was utilized. Biodiesel yield expanded at first
with expanded BaO focus (0.5-1%) and stayed unaltered with
further increment in the impetus fixation (>1%).

3.1.3. Reaction Temperature:

With the end goal to examine the response
temperatures, some alkalitransesterification tests were directed
at temperatures near the breaking point of methanol [19]. As
indicated inFig. 4c, the response temperature impact on the
yield was examined in the temperaturerange of 40 to 100°C
for JatrophaCurcas oil at climatic weight. The most extreme
yield was gotten at a temperature of 60°C for JatrophaCurcas
oil. A lessening in yield was seen when the response
temperatures were over 60°C. Albeit different specialists have
accomplished ideal yield at temperatures over 60°C and 70°C
while utilizing refined linseed oil and brassica carinata oil,
individually [20, 21]. The response temperature for handling
JatrophaCurcas oil ought to be kept up underneath 60°C on the
grounds that saponification of glycerides by the salt impetus is
significantly quicker than the alcoholysis at temperatures over
60°C. For waste cooking oil, the response temperature was
contemplated in the scope of 60 to 120 °C. The greatest
biodiesel yield was gotten at 100 °C.

3.1.4. Reaction Time:

As appeared in Fig. 4d, the ideal response times were
resolved as 120, 120and 180 minutes for JatrophaCurcas,
squander cooking and Camelina Sativa oils individually [18,
22,23].Camelina  Sativaoil was transesterified utilizing
heterogeneous metal oxide impetus which generallyrequires
longer response times [22]. Be that as it may, heterogeneous
impetuses consider progressive recuperation and reusing for
commonly without influencing the biodiesel yield and quality.
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Fig4. Process Optimization for waste cooking, JatrophaCurcas and Camelina Sativa oils

3.2 Cost Analysis
Waste Cooking Qil: a) Oil: 5 rupees/litre

b) Methanol: 15 for 200 ml

c) KOH/catalyst: 3 rs

d) Miscellaneous: 5 rs
a)Jatropha production: 20rs/litre
b) Methanol: 15 for 200 ml

c) KOH/Catalyst: 3 rs

d) Miscellaneous: 5 rs

a) Oil: 20 rs/litre

b) Methanol: 15 for 200 ml

c) BaO/ catalyst: 8 rs

d) Miscelleneous: 5 rs

Jatropha Oil:

Camelina Sativa oil:

IV. CONCLUSIONS

Biodiesel can be delivered with least natural
contamination by utilizing minimal effort and inexhaustible
feedstock. This paper outlined strategies for manageable
biodiesel creation from different feedstocks. Net vitality
advantage of the biodiesel generation process can be expanded
by utilizing high oil yielding and low vitality expending
feedstock (low support, low water utilization). Biodiesel
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creation expenses can be lessened by using locally accessible
utilized cooking oils and by using process results as crude
materials in other synthetic procedures. Creation cost of the
Biodiesel was observed to be bringing down esteem when it is
delivered from waste cooking oil instead of the low
feedstock's oil.
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