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Abstract – Awesome interest of renewable vitality assets are 

made due to fast exhaustion of petroleum stores alongside 

expanding natural concerns. Natural debasement and exhaustion 

of fossil fills entire world is confronting issue. The expanding 

request, quick exhaustion of fossil fuel stores and vulnerability in 

shipment, alongside the section in petroleum costs, has foster the 

quest for different other options to fossil energizes. From the 

refered to see, there is a clamant need to locate the new choices, 

which ease reliance on oil imports and in addition can help with 

securing nature for reasonable advancement. Biodiesel has 

emerge as contrasting option to petroleum starting point diesel. 

Part of option powers are as a rule as of now found as potential 

against the present high-toxin diesel fuel got from lessening 

business assets. Biodiesel develops as a standout amongst the 

most vitality effective naturally well disposed choices as of late to 

full fill the future vitality needs. As of now a more endeavors 

taken for source which satisfy the criteria of manageability and 

conservative did. Be that as it may, in the event of biodiesel 

profluent is basic issues. So portrayal and arrangement of 

biodiesel with zero profluent with emanation examination is 

prime target. Thumba is utilized for arrangement of zero 

profluent release. 

Index Terms – Thumba, Biodiesel, ZED 

1. INTRODUCTION 

An accumulation interest of fossil powers one of the basic 

issue confronting by world. The common assets of fossil fuel 

are drooping step by step. Biodiesel that may call 

characteristic fuel is key source or option or great source and 

substitute for fossil fuel in future. Biodiesel can be extricated 

from non eatable oil like Jatropha curcus, pongamia pinnata, 

Madhuca indica, Gossy piumarboreum, Simarouba glauca and 

so on and that's just the beginning. Vegetable oils can be 

utilized as option powers since they are biodegradable, non-

harmful and essentially lessen contamination. Vegetable oils 

and their subsidiaries as diesel motor fills lead to significant 

diminishments in carbon monoxide, smoke and particulate 

outflows. Biodiesel is a more secure, more practical and 

interminably more naturally agreeable than the traditional 

petroleum diesel. The procedure which is usually utilized for 

produce biodiesel is Transesterification. It can be produce 

from assortment of vegetable oils and creature fat. Toward the 

end of transesterification result shaped is Glycerin. To 

decrease the profluent to accomplish most extreme yield of 

biodiesel, zero emanating release framework is utilized. 

Thumba oil is an underutilized non-consumable vegetable oil, 

accessible in vast amounts in western India and its ability and 

appropriateness as a biodiesel feedstock is still not assessed 

exhaustively. Thumba as promising other option to 

hydrocarbon based powers to full fill the future vitality needs. 

It was presumed that thumba methyl ester may fills in as a 

supportable feedstock for biodiesel creation that is identical to 

fossil fuel according to ASTM 6751. 

2. RELATED WORK 

In the late years, genuine endeavors have been made by a few 

analysts to utilize distinctive sources  

1. E. Sivakumar, R. Senthil, R. Silambarasan, G. Pranesh, S. 

Mebin Samuel [1]  

Led investigates execution, emanation and burning attributes 

of thumba oil methyl ester mixes in a DI diesel motor. In this 

work, the mixes were set up on volume premise, in the extent 

of 20%, 40%, 60%, 80% thumba oil methyl ester with diesel. 

Results demonstrated that, brake warm productivity 

increments with the expansion in burden. Brake warm 

proficiency diminishes with the expansion in the 

centralization of the thumba oil in thumba oil methyl ester –

diesel mixes. Diesel has lower brake warm effectiveness 

contrasted and the thumba oil methyl ester – diesel mixes. 

NOx discharges increment with expansion in diesel extent in 

mix. Immaculate thumba oil methyl ester transmits less NOx 

emanations at higher burden than lower load contrasted and 

diesel. Diesel transmits lesser hydrocarbon outflow when 

contrasted and different mixes. Hydrocarbon emanations were 

low at lower loads and increments when burden increments. 
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Hydrocarbon discharges of B40 were practically equivalent to 

diesel. Carbon monoxide discharges of different mixes were 

low at lower load and increments progressively as the heap 

increments. Diesel discharges less carbon monoxide outflows 

contrasted and different mixes.  

2. Sunilkumar R. Kumbhar, H. M. Dange [2]  

Led probes execution investigation of single barrel diesel 

motor, utilizing diesel mixed with thumba oil. In this work, 

the execution and discharge qualities of different double 

biodiesel mixes (blend of biodiesel and diesel fuel) of thumba 

biodiesel in different extents, for example, B10, B20, B30, 

B40, B50 and B100 were utilized as fuel as a part of motor. 

Inferred that, at CR 18, BTE of thumba B10 (36.31%) 

indicated preferable execution over all different mixes of 

thumba biodiesel and unadulterated diesel fuel (33.27%). At 

CR 18, BSFC of thumba B10, B20 (0.23 kg/kW-hr) 

demonstrated preferable execution over all different mixes of 

thumba biodiesel and unadulterated diesel fuel (0.25 kg/kW-

hr). At CR 18, BP of thumba B40 (5.15 kW) indicated 

preferred execution over all different mixes of thumba 

biodiesel and the unadulterated diesel (5.07 kW). Thumba 

B50 demonstrated better outflow execution of HC at all 

pressure proportions than B10, B20, B30, B40 mixes of 

thumba biodiesel. Thumba B40 demonstrated better outflow 

execution of CO at CR 14 and for other pressure proportions 

thumba B100 indicated better emanation execution. Thumba 

B100 indicated preferred emanation execution of CO2 over 

different mixes of thumba biodiesel at all pressure 

proportions. For all the pressure proportions ppm of NOx 

originating from immaculate diesel was short of what all 

different mixes of thumba biodiesel. At CR 18 thumba B20 

Showed preferable emanation over different mixes of thumba 

biodiesel.  

3. Vandana Kaushik, Dr. O. P. Jakhar, Dr. Y. B. Mathur [3]  

Led probes execution investigation of lower focus mixes of 

thumba methyl ester with diesel. In this work, execution were 

acquired with thumba methyl ester mixes with diesel in 

various extents, for example, TME10, TME20, TME30 and 

enhancement of motor operation utilizing distinctive thumba 

methyl ester mixes (TME10, TME20, TME30) was done as 

far as pressure proportion. Results demonstrated that, the 

brake warm proficiency increments with expanding of motor 

burden for diesel fuel and in addition for all the mixes tried. 

Higher brake warm productivity was watched for diesel fuel 

motor operation for whole load range contrasted with all 

thumba methyl ester diesel mixes. The most extreme brake 

warm productivity among all thumba methyl ester diesel 

mixes was watched for 20% thumba methyl ester diesel mix. 

At the point when mixing has been expanded to 30% thumba 

methyl ester in diesel, brake warm effectiveness was 

discovered barely lower when contrasted with mix of 20% 

thumba methyl ester in diesel. The particular fuel utilization 

for different mixes of thumba methyl ester in diesel 

discovered possibly higher than diesel at all heap conditions. 

At greatest burden the particular fuel utilization of motor 

fuelled with 20% thumba methyl ester diesel mix was 

discovered least among all the tried mixes of thumba methyl 

ester in diesel. The fumes gas temperature increments with 

expansion in burden for diesel and in addition for all thumba 

methyl ester mixes. The fumes gas temperature was watched 

higher for all thumba methyl ester mixes contrasted with 

diesel fuel at high loads.  

4. Y. B. Mathur, M. P. Poonia, U. Pandel and R. Singh [4]  

The fumes gas temperature was watched higher for all thumba 

oil mixes contrasted with diesel fuel. The most minimal fumes 

temperature among all the thumba oil diesel mixes was 

watched for the mix of 20% thumba oil in diesel at low and in 

addition at high load conditions. Close estimations of fumes 

gas temperatures were additionally watched for 10% and 30% 

thumba oil mix in diesel. The smoke murkiness of the fumes 

gas increments with expansion in burden for diesel fuel and 

for all mixes tried. The smoke murkiness increments with the 

expansion of centralization of thumba oil in the mixes. The 

base smoke level was found for 20% thumba mix in diesel, 

trailed by 30% and 10% focus of thumba oil in mix. The base 

estimations of carbon monoxide were found for 20% thumba 

mix in diesel. The 20% mix of thumba oil in diesel appeared 

around 7.2% decreases in carbon monoxide discharge 

contrasted with diesel at full load. Critical lessening in 

hydrocarbon emanation was watched for all the thumba oil 

mixes contrasted with flawless diesel motor operation. Most 

minimal level of hydrocarbon outflow was found for 20% 

thumba oil mix. The 20% mix of thumba oil in diesel 

indicated diminishment of around 51.72% in hydrocarbon 

discharge contrasted with diesel at top burdens. With mixes of 

thumba oil, motor more often than not yield higher NOx 

discharges contrasted with diesel fuel operations for whole 

load range. The higher NOx outflow was seen at higher 

fixation mixes and most minimal level of NOx was seen at 

20% thumba oil mix.  

5. Shiv Lal, V. K. Gorana, N. L. Panwar [5]  

Led investigates similar investigation of thumba seed 

biodiesel. In this work, five mixes B05, B10, B15, B20 and 

B25 of thumba seed oil biodiesel were papered and execution 

was assessed with 7HP four-stroke diesel motor. The 

execution of thumba seed oil biodiesel were contrasted and 

biodiesel arranged by mustard, castor and Jatropha seed oil 

with same mixes. Results demonstrated that, for all mixes 

tried, brake particular fuel utilization was found to diminish 

with expansion in BHP. Mix, B10 of all biodiesel yield better 

results when contrasted with different mixes. Thumba seed 

biodiesel mixes (B20) indicates practically identical 

mechanical productivity with other biodiesel. ISFC of thumba 

seed biodiesel was most minimal at B25 for all heaps.  
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6. Ashish Karnwal, Naveen Kumar, Mohd. Muzaffarul Hasan, 

Arshad Noor Siddiquee and Zahid A. Khan [6]  

Led investigates execution assessment of a medium limit 

diesel motor on thumba biodiesel and diesel mixes. In this 

work, examinations completed on surveying capability of 

biodiesel got from Thumba oil and its mixes with mineral 

diesel (B10, B20, B40, B60, B80, B100) in a medium limit, 

single chamber, direct infusion, water-cooled diesel motor. 

Results demonstrated that, brake warm effectiveness was 

found to increment with expansion in burdens for all the 

powers. Amongst all stacking conditions, B10 had the most 

extreme warm effectiveness (30.89%) in correlation with 

diesel (29.30%). For all test powers, BSEC diminishes with 

expansion in burden. B10 has least estimation of BSEC for all 

stacking conditions took after by diesel and other biodiesel-

diesel mixes. B100 had the most astounding BSEC. The 

fumes gas temperature for all powers increments with 

expansion in the heap. Utilizing B100, higher fumes 

temperature was accomplished. Biodiesel and its mixes with 

diesel delivered lesser smoke than perfect diesel. Smoke level 

expanded forcefully with expansion in burden for all fills.  

3. LITERATURE OUTCOMES 

From the tests and studies directed by a lot of researchers and 

scientists, it has been watched that the vegetable oils delivered 

from various oils and seed crops have high vitality content 

and sensibly great fuel properties, however they oblige 

handling to biodiesel for its protected use in motors. It is 

accounted for that in light of high consistency, the flawless 

vegetable oils can prompt thickening in frosty atmosphere, 

fuel stream issues, poor atomization and low productivity. 

The vegetable oils subsequently should be changed over into 

biodiesel, which has properties appropriate for application in 

diesel motors. The accessible writing demonstrates that the 

transesterification procedure has been a most reasonable and 

satisfactory technique for biodiesel generation. Albeit 

empowering work has been done on execution, discharges 

and ignition of biodiesel delivered from vegetable oils 

,however it was seen from writing review that restricted 

measure of work has been done to assess execution, 

emanation qualities and burning investigation of diesel motor 

with biodiesel created from non-conventional vegetable oils 

like thumba oil. The present study is embraced in light of the 

fact that the prospect for vegetable oils and biodiesel is 

extremely encouraging in the transient as a result of their 

accessibility and reasonableness as a diesel motor fuel. This 

audit gives great methods that can be connected in the work. 

Perusing the writing surveys elucidated comprehension of 

transestrification . Writing audit gives the best thought to 

figure new approach and strategies for proposed work and 

which will be best appropriate for further research in ebb and 

flow field. This examination gives incitement for exploration 

work to create new philosophy to discover biodiesel with zero 

gushing release. 

Thumba 

Citrullus colocyntis, normally known as the colocynth, firmly 

identified with watermelon, is an individual from the 

Cucurbitaceous family. Cucurbitaceous is an expansive 

family which comprises of almost 100 genera and 750 

species. This plant family is known for its awesome 

hereditary differences and across the board adjustment which 

incorporates tropical and subtropical districts, bone-dry 

deserts and calm areas. Cucrbits are known for their high 

protein and oil content. The seeds of cucurbits are wellsprings 

of oils and protein with around half oil and up to 35% protein. 

This plant is a dry spell tolerant animal varieties with a 

profound root framework, broadly dispersed in the Sahara-

Arabian deserts in Africa and the Mediterranean area. It is 

local to the Mediterranean Basin and Asia and is dispersed 

among the west shore of northern Africa, eastbound through 

the Sahara, Egypt until India and reaches likewise the north 

bank of the Mediterranean and the Caspian oceans. It 

becomes additionally in southern European nations as in 

Spain and on the islands of the Grecian archipelago.  

Thumba reacted chemically with an methanol to produce 

esters. The catalyst, sulfuric acid, is dissolved in methanol and 

then mixed with the pretreated oil. The mixture is stirred,  

heated , and the Free Fatty Acids are converted to biodiesel. 

After completion of reaction it is dewatered.  

  

Figure No. 2 Showing Esterfication Process Setup 

       O      O 

                                       (H2SO4) 

HO – C – R + CH3OH  CH3- O - C –R +  H2O 

 

Fatty Acid Methanol Methyl Ester        Water 

Chemical reaction for Esterification 

Currently Thumba biodiesel is produced by a process called 

transesterification where the Thumba oil is first filtered, then 

processed with alkali to remove free fatty acids. It is then 

mixed with an alcohol (methanol) and a catalyst (sodium 
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hydroxide). This transesterification process can also be 

carried out in presence of acid catalyst. The only problem 

with acid catalyzed process is that it is very slow.  

 
CH2OCOR”’   CH2OH R”’COOR 

                                            Catalyst 

CH2OCOR” +   3ROH  CH2OH + R”COOR 

 

CH2OCOR’   CH2OH R’COOR 

Oil or Fat         Alcohol  Glycerin Biodiesel 

Chemical Reaction For Tranesterification 

 

 
Figure No.3 Showing Transesterification Laboratory set  

4. ZERO EFFLUENT DISCHARGE PROCESS 

The catalyst, 2.5 wt % of calcium oxide (chemical based), is 

dissolved in methanol (8:1 molar ratio) and then mixed with 

and the pretreated oil and agitated it with 650 rpm. Once the 

reaction is completed, unreacted methanol is removed by 

distillation then after biodiesel and glycerin are allowed to 

settle and it was separated after 8-10 hrs.Transesterification of 

triglycerides fatty acid into alkyl esters and glycerol. The 

glycerol layer which is negligible settles down at the bottom 

of the reaction vessel. Diglyceride and Monoglyceride are the 

intermediates in this process. Once the reaction is complete, 

major product exists: biodiesel. The reacted mixture is 

sometimes neutralized at this step if needed. The glycerin 

produce in this process is zero or very negligible amount 

(about 4 %) is much denser than biodiesel phase and the two 

can be gravity separated with glycerin simply drawn off the 

bottom of the settling vessel.  Centrifuge is also used to 

separate the two materials faster. Removal of water from 

Methyl ester by drying in oven at 100°C temperature. Finally 

get pure biodiesel (B100). 

 
Figure No. 4 Showing Pure Biodiesel 

5. CONCLUSION 

Transesterification reactions are seems the most concede 

reaction pathways to form biodiesel. Vegetable oils, waste 

oils, animal fats, and waste greases such type of feed stocks 

that contains free fatty acids or triglycerides can be converted 

into biodiesel by transesterification process. Homogenous 

blends can be achieved as Thumba biodiesel can be mixed 

with diesel fuel easily. Moreover, no phase separation was 

observed for prepared blends. Thumba biodiesel produced 

with zero effluent to produce pure biodiesel which in turns 

increase the efficiency. 
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