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Abstract— This review covers all aspects of the selective 

catalytic reduction of nitrogen oxides, oxidation catalyst and 

various fuel additives. In this paper intention is to reduce all 

emissions such as HC, CO, NOx, smoke and odour to be 

reduced by combine treatment of SCR, catalytic converter 

and various Fuel additives using Blends of Jatropha 

Biodiesel and diesel as a fuel. With varying blends of 

Jatropha methyl ester. This review paper discusses 

automotive exhaust emissions and its impact, automotive 

exhaust emission control by platinum(noble) group metal 

based catalyst in catalytic converter, history of catalytic 

convertor, types of catalytic convertor, limitation of catalytic 

convertor and also achievements of catalytic convertor, SCR 

Techniques to convert harmful NOx into pure water and 

nitrogen gas. 

Keywords: Selective catalytic reduction, Diesel engine, NOx 

emission, catalytic converter, fuel additives. 

I. INTRODUCTION  

The use of biodiesel in the near future is expected to grow 

considerably, since it is renewable, has lower net CO2 

emissions, and due to the effect of legislation. Rapid 

depletion of the reservoirs of the fossil fuels world turns 

towards to the alternative options. There are different types 

of petroleum based alternative fuels like bio diesel bio-

ethanol, natural gas, hydrogen etc. Air pollution is another 

major problem from the public health point of view because, 

every individual person breaths approximately 22000 times 

a day, inhaling about 15 to 22 kg of air daily. Polluted air 

causes physical ill effect decides undesirable aesthetic and 

physiological effect. The main pollutants contribute by 

automobile are carbon monoxide (CO), unburned 

hydrocarbon (UBHC), oxide of nitrogen (NOx) and lead, 

etc. automobile are not only source of air pollution, other 

source as electric power generating station, industrial and 

domestic fuel consumption, refuse burning, industrial 

processing, etc. 

This also contributes heavily to contamination of 

environment. The acid rain, global warming and health 

hazards are the results of ill effects of increased polluted 

gases like SOx, CO and particulate matter in atmosphere. 

There are many source of renewable energy, among all of 

these bio-fuel holds good guarantees as an ecofriendly 

substitute fuel. But the past research reported that with the 

use of biodiesel increasing NOx emission so to comply with 

upcoming stringent emission standards, pre and post exhaust 

treatment should be necessary. There are various available 

method such as injection retarding, Exhaust Gas 

Recirculation, Humid Air Induction, Water Injection in the 

cylinder can be effective methods to reduce the NOx 

emissions, Increased consumption and high dependence on 

non-renewable sources which causes environmental 

pollution and so global warming, presents a window of 

opportunity for looking at the alternative strategies. In recent 

years many researchers and scientists have been made to use 

vegetable oils, those can be use in DI engine. Bio-diesel, a 

renewable source of energy has a great potential to mitigate 

limitation of fossil fuel. The demand and supply gap of fuel 

is bridged with the import of petroleum products. If the 

trend continues, the situation shall become grimmer. 

Although the present reserves seem vast, but the 

accelerating consumption of crude oil will create a challenge 

before the world that a new type of fuels should replace the 

conventional fuels. The new reserves are appearing 

arithmetically while the consumption is growing 

geometrically. Under this situation, when consumption 

overtake discovery, the world will be leading to an industrial 

disaster. Therefore, existing potential of alternative sources 

need to be tapped which are scattered across the country. 

Fast vanishing of petroleum reserves and irreplaceable 

nature of Petroleum fuels, another problem faced by humans 

is environmental pollution caused by vehicular emission. 

Petroleum fuelled vehicles discharge significant amount of 

pollutants like CO, NOx, HC, PM, Smoke, lead compounds 

and aldehydes. In view of these problems of fast vanishing 

present reserves of petroleum fuels and environmental 

pollution caused by Automobile emission, attempt must be 

made to develop the technology of Alternate fuels. 

Biodiesels are most promising fuels and it can be use as 

alternative for Diesel fuel. [2] 

A. Jatropha Curcus 

Jatropha Curcus is a non-edible oil crop predominately used 

to produce bio-diesel. Jatropha plant gives fruits from 

second year of its plantation and economic yield comes from 

fourth and fifth year onwards. In relatively poor soils 

jatropha plnat can give about 2 kg seeds of plant. One tonne 

of Jatropha Curcus seeds will produce upto 660 litres of bio-

fuel with proper management. Jatropha curcus is a drought-

resistant perennial, growing well in marginal/poor soil. It is 

easy to establish, grows relatively quickly and lives, 

producing seeds for 50 years. 

Jatropha the wonder plant produces seeds with an oil content 

of 37%. The oil can be combusted as fuel without being 

refined. It burns with clear smoke-free flame, tested 

successfully as fuel for simple diesel engine. It is found to 

be growing in many parts of the country, rugged in nature 

and can survive with minimum inputs and easy to propagate. 

It is planted on waste land as a singled out for large scale. 

Jatropha plant can grow under dry condition and grow on 

marginal soils. Jatropha curcas is a drought-resistance, 
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perennial plant and living up to fifty years. It requires very 

little water and it can grow in all types of soils such as from 

coastline to hill slopes. 

Jatropha seeds can produce 60% oil content depending 

upon: Production capacity (genetics)  of the plants, 

Application of the advanced pruning techniques, Improved 

pollination results from establishments of bee colonies, The 

moisture level of the soil, Nutrient level of the soil, 

Processing completed within 24 hours of harvest. 

1) Merits of Jatropha bio diesel: 

• The side-products of biodiesel are also quite useful as 

bio fertilizer and glycerin. 

• It require very less nutrients to survive and therefore can 

be grown on less productive land. 

• It is simple to harvest than large tree and has small 

gestation period. 

• It is resistant to common pests and not eaten by the 

cattle. 

The seed collection period of Jatropha does not come with 

the rainy season in June–July, when most agricultural 

activities takes place, So it possible for people to generate 

extra income during in the slack agricultural season. [2] 

B. Introduction to Pollution Constituents 

1) Carbon Monoxide 

Carbon monoxide (CO) is a colorless, odorless, and tasteless 

gas that is slightly lighter than air. It is toxic to humans and 

animals when encountered in higher concentrations. Carbon 

monoxide is a product of a partial combustion of 

hydrocarbons in fuel. It is always present when there is a 

lack of oxygen during combustion and thus directly 

dependent on the applied engine air/fuel ratio. It can, 

however, also be found in the exhaust when there is a net 

abundance of oxygen (i.e. lean conditions). The same 

applies for diesel engines, which run with a very lean 

combustion mixture. These emission levels are much lower, 

of course, then with rich mixtures. The reason is local 

regions with oxygen deficiency inside the cylinder, which 

can occur though the total mixture is net oxidizing. Such 

local rich regions may occur due to a poor fuel vaporization 

or late mixing. A large CO engine-out emission can also 

occur unintentionally with the mixture becoming rich during 

engine transients (acceleration, deceleration, gear 

shifting).Sometimes the mixture is intentionally made richer 

due to for example, torque demand or during the cold start 

to assure smooth combustion. 

CO is the best known for its toxicity as already a couple of 

hundreds ppm can cause dizziness and headaches. Several 

thousand ppm are usually lethal.CO has a greater affinity to 

bond with hemoglobin in blood than oxygen, and reduces 

the supply of oxygen to the body tissue. It is a colorless and 

odorless gas so the victim is often completely unaware of its 

presence until it is too late. Since the local level of CO is 

more dangerous than the global level, the most dangerous 

areas are where the traffic is dense or engines are running in 

poorly ventilated or confined spaces. [15] 

2) Hydrocarbon 

The term ‗hydrocarbons (HC)‘ in the exhaust stands for the 

unburned organic compounds that contain hydrogen and 

carbon. It is better to refer to these components as ‘unburned 

hydrocarbons‘ than as ‘unburned fuel‘ since the majority of 

the exhaust hydrocarbon is a product of partial oxidation and 

is lighter than the original hydrocarbons in the fuel. Note 

that there are more organic compounds in the exhaust, that 

also contain oxygen atoms (ketones, aldehydes), but do not 

fall under the definition of hydrocarbons. A larger definition 

can be ‗Volatile Organic Compounds (VOC)‘ that would 

include all carbon containing compounds present in the 

gaseous state at ambient temperatures. However, due to the 

largest presence of hydrocarbons in the exhaust only the 

term HC is usually applied. There are hundreds of 

hydrocarbon components with various concentrations that 

can be found in the exhaust. The most important are alkenes, 

alkynes and aromatics. A vast amount of various 

hydrocarbons makes it very difficult to create a reliable 

model for a catalytic converter as will be discussed in the 

next chapter. 

There are several paths that cause hydrocarbons in the 

exhaust. The most obvious is, as in the case of CO, a lack of 

oxygen when the air/fuel mixture is rich. The other reasons 

that can cause hydrocarbon emissions even with lean 

mixtures are crevices (piston top, threads around the spark 

plug), the quench layer (due to a lower temperature of the 

cylinders‘ walls), porous deposits, absorption by oil, bulk 

quenching (due to regions of the charge which are oxygen 

deficient), late burning and problems with injectors (fuel 

remains in the nozzle sac of an injector). Another source of 

released hydrocarbons is so called evaporative emissions 

(evaporated fuel escapes from the fuel tank).This problem 

will not be treated here. 

Various hydrocarbons (and other VOC) have different more 

or less harmful effects on health and environment. Many 

irritate mucous membranes, leading to coughing, sneezing 

and drowsiness. Some have a narcotic effect. Benzene, for 

example, is very toxic and carcinogenic, while 80% of 

benzene in atmosphere stems from the automotive exhaust. 

They (especially alkenes) also react with NOx to create 

secondary pollution such as troposphere ozone and 

photochemical smog. Ozone causes to humans irritation on 

the eyes, nose and throat, leads to lung problems, coughing, 

etc. It is also hazardous for plants. 

3) Oxides of Nitrogen 

Oxides of nitrogen that are of the largest concern in the 

automotive applications are nitric oxide (NO), nitrogen 

dioxide (NO2) and nitrous oxide (N2O).The first two are 

usually understood under the term NOx. They are also a 

direct product of the combustion in the engine, while N2O is 

primarily a product of catalytic converter under some 

operating conditions. NOx is formed during combustion in 

the engine when oxygen reacts with nitrogen because of a 

high combustion temperature. It is therefore an unwanted 

secondary product of combustion. The amount of produced 

NOx is very dependent on the combustion temperature 

(engine load). The NO2/NO ratio is very low for gasoline 

engines, less than 2%. Some additional NO2 can also be 

created byte catalytic converter. 

While NO is odorless, colorless and relatively non-toxic, 

NO2 is reddish brown, pungent and very toxic. It affects 

respiratory tract, damages lung tissue and increases airway 

resistance. It may also interfere with oxygen transport in 

blood via reaction with hemoglobin; provoke coughing, 

running noses, bronchitis, etc. The current legislation aims 
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at NOx emission levels, while it is to be expected that also 

N2Owill be included in the future as it is a strong 

greenhouse gas. NOx is also involved in secondary pollution 

(smog, depletion of the ozone layer). It is also, together with 

sulphur oxides, responsible for acid rains. 

C. Exhaust Emission Control Techniques: 

1) Exhaust Gas Recirculation (EGR) 

In internal combustion engines, exhaust gas recirculation 

(EGR) is a nitrogen oxide (NOx) emissions reduction 

technique used in petrol/gasoline and diesel engines. EGR 

works by re-circulating a portion of an engine's exhaust gas 

back to the engine cylinders. In a gasoline engine, this inert 

exhaust displaces the amount of combustible matter in the 

cylinder. In a diesel engine, the exhaust gas replaces some 

of the excess oxygen in the pre-combustion mixture. 

Because NOx forms primarily when a mixture of nitrogen 

and oxygen is subjected to high temperature, the lower 

combustion chamber temperatures caused by EGR reduces 

the amount of NOx the combustion generates. 

The exhaust gas, added to the fuel, oxygen, and combustion 

products, increases the specific heat capacity of the cylinder 

contents, which lowers the adiabatic flame temperature. In a 

typical automotive spark-ignited (SI) engine, 5 to 15 

percentage of the exhaust gas is routed back to the intake as 

EGR. The maximum quantity is limited by the requirement 

of the mixture to sustain a contiguous flame front during the 

combustion event; excessive EGR in poorly set up 

applications can cause misfires and partial burns. 

2) Positive Crankcase Ventilation (PCV) 

During normal compression stroke, a small amount of gases 

in the combustion chamber escapes past the piston. 

Approximately 70% of these "blow by" gases are unburned 

fuel (HC) that can dilute and contaminate the engine oil, 

cause corrosion to critical parts, and contribute to sludge 

build up. At higher engine speeds, blow by gases increase 

crankcase pressure that can cause oil leakage from sealed 

engine surfaces. The purpose of the Positive Crankcase 

Ventilation (PCV) system is to remove these harmful gases 

from the crankcase before damage occurs and combine them 

with the engine's normal incoming air/fuel charge. 

3) Catalytic Converter 

In the catalytic converter, there are two different types of 

catalyst at work, a reduction catalyst and an oxidation 

catalyst. Both types consist of a ceramic structure coated 

with a metal catalyst, usually platinum, rhodium and/or 

palladium. The idea is to create a structure that exposes the 

maximum surface area of catalyst to the exhaust stream. 

The reduction catalyst is the first stage of the catalytic 

converter. It uses platinum and rhodium to help reduce the 

NOx emissions. When an NO or NO2 molecule contacts the 

catalyst, the catalyst rips the nitrogen atom out of the 

molecule and holds on to it, freeing the oxygen in the form 

of O2. The nitrogen atoms bond with other nitrogen atoms 

that are also stuck to the catalyst, forming N2. 

4) Selective Catalytic Reduction 

Selective Catalytic Reduction (SCR) is one of the most cost-

effective and fuel-efficient diesel engine emissions control 

technologies available. For passenger cars and light duty 

trucks, the ability to meet strict emissions and fuel 

efficiency guidelines affordably without compromising 

driving power and performance is attractive. In the 

commercial trucking industry, including heavy and medium 

duty trucks, the ability to reduce emissions to near-zero 

levels while also delivering a 3-5% diesel fuel savings 

distinguishes SCR as one of the only emissions control 

technologies that is as good for business as it is for the 

environment. 

5) Addition of Fuel Additives 

Fuel additive which could be classified into gasoline/petrol 

and diesel additive is a chemical substance that assists the 

cleanliness of engine part, i.e. carburetor, intake valve and 

fuel injector, prevent incomplete combustion, temper fuel 

gelling and nozzle choking, as well as protect engine parts 

from corrosion which leads to better engine performance 

and acceleration, improve fuel economy and reduce 

emissions of greenhouse gas. Various types of fuel additive 

derived from petroleum as well as biomass feedstock which 

could be classified into metal-based, oxygenates, wax 

dispersant, nitrogenises, antiknock agents, lead scavengers 

and fuel dyes are generally will be added in small amount of 

concentration to neat or blended fuel. Diesel engine, 

especially suffers from producing soot, particles and 

nitrogen oxide has shown improvement with oxygenate 

additives in a study conducted by research. Oxygenated fuel 

is nothing more than fuel that has a chemical compound 

containing oxygen. It is used to help fuel burn more 

efficiently and cut down on some types of atmospheric 

pollution. In many cases, it is credited with reducing the 

smog problem in major urban centers. It can also reduce 

deadly carbon monoxide emissions. Oxygenated fuel works 

by allowing the gasoline in vehicles to burn more 

completely. Because more of the fuel is burning, there are 

fewer harmful chemicals released into the atmosphere. 

Commonly used fuel additives are like Diethyl ether, 

Ethanol, Thermol D, Fuel Stick etc [15] 

II. LITERATURE REVIEW 

A.  

V. Hanumatha Rao et al. [10] Use of Neat vegetable oil in 

CI engine leads to higher smoke emission and inferior 

performance. By the transesterification process, the 

performance of vegetable oil can be improved. In this 

experiment biodiesel and its blends from jatropha oil were 

used to evaluate their effect on performance and exhaust 

emission this test carried out on single cylinder naturally 

aspirated water cooled engine. Result concluded that 

Engine runs smoothly with the methyl ester of jatropha oil 

and their performance comparable to diesel operation. 

The brake thermal efficiency found slightly higher for 

jatropha methyl ester than diesel. 25 % blend of jatropha 

methyl ester found to be very preferable to improved % 

thermal efficiency. There was significant reduction in 

emission and BSFC with the 25 % blends. 

Exhaust gas temperature was found higher for jatropha 

methyl ester than diesel and increased with increasing 

concentration of jatropha methyl ester in blends. 

CO and CO2 emissions found lower for biodiesel and its 

blends than diesel. For 25 % blends CO and CO2 emission 

were found between diesel and neat biodiesel. 



Review on Experimental Investigation of Reduction in Exhaust Emission of C.I. Engine by  
Catalytic Converter and SCR using Blends of Biodiesel and Fuel Additives                      

(IJSRD/Vol. 1/Issue 12/2014/0065) 

 

 All rights reserved by www.ijsrd.com 2793 

B.  

R.Suresh et al [3] In this study, methyl ester of jatropha  

oil was used to analyze their effect on performance and 

emission in CI engine. For the biodiesel production from 

jatropha vegetable oil, calcium oxide catalyst (CaO) was 

used as heterogeneous solid metal oxide catalyst by base 

catalyzed transesterification process. And compare the 

properties of jatropha methyl ester and their varying blends 

with diesel. For this purpose, A single cylinder, four stroke, 

direct-injection, water cooled diesel engine was used to 

analyzed result for optimize preferable operating conditions 

for maximum performance and minimum emissions. 

Brake thermal efficiency found lower for jatropha methyl 

ester but with B20 thermal efficiency was found nearer to 

diesel operation. 

BSFC and exhaust gas temperature were found higher for 

jatropha methyl ester than diesel. At 20 % blends it was 

showed lowest fuel consumption than other blends. 

The emissions such as HC, CO and CO2 found lower 

forbiodiesel and its blends than diesel 

C.  

Dhandapani Kannan et al [6] In their experiment they 

investigated diesel engine performance by addition of 

ethanol to high viscosity jatropha methyl ester (JME) 

through port injection in order to determine its effect on fuel 

viscosity reduction. It is found that blending of oxygenated 

fuels with diesel modifies the chemical structure and 

physical properties which again alter the engine operating 

conditions, combustion parameters and emissions levels. 

However, the injection of only 5% ethanol through port 

injection allows for a total of 25% blending of biofuels into 

diesel yet keeping the fuel characteristics close to that of 

conventional diesel. ethanol addition in JME blended diesel 

results in a slight increase in fuel consumption and thermal 

efficiency for the same power outputs as that of 

conventional diesel fuel. 

Significant reduction in smoke, carbon monoxide (CO) and 

total hydrocarbon (THC) emissions with extended oxygen 

mass percentage in the fuel at higher engine loads. 

D.  

P. Rounce et al. [4] In their experiment ULS diesel and 

rapeseed methyl ether (RME) was used to analyzed the 

combustion and emission with and without after treatment 

(diesel oxidation catalyst (DOC) and diesel particulate filter 

(DPF)). For this test single cylinder pump-line nozzle direct 

injection diesel engine was used. It has been found that 

RME combustion produce less HC, CO and PM but higher 

NOx. PM level was found lower for RME than ULS diesel. 

Result indicates that, NOx emission for RME was higher 

than ULS diesel. PM was measured using the bosch smoke 

number was consider as a measure of the total PM emission, 

it include soot, HC, water SOF and ash. 

For control NOX emission EGR was applied at 30 % rates, 

NOx was significant reduced but increased CO and HC 

emission for RME, but it was still lower than ULS diesel.  

THCs was decreased by about 80 % over the DOC for both 

fuels RME and ULS diesel and CO was found almost 

eliminated. Pm emission was found higher for ULS diesel 

than RME.  

Minimum 98% PM emission was eliminated after the DPF 

after treatment. SMPS PM Measurement showed that PM 

emission reduced at all particle size for both ULS diesel and 

RME.  

Total PM Filtration found with the after treatment was about 

94 % by mass and 98 % by numbered for ULS diesel and for 

RME about 90 % by mass and 98 % by number. 

2.6 Bharat S. Patel et al. [5] 

In this review study, they discussed about the platinum 

(noble) group metal based catalyst in catalytic converter and 

their effect on engine emissions. now a days there are 

number of technology to reduced emission such as like 

improvement in engine design, fuel pretreatment, use of 

alternative fuels, fuel additives, exhaust treatment or better 

tuning of the combustion process etc used but among all of 

them catalytic converters based on platinum (noble) group 

metal is the best way to control automotive exhaust 

emissions. 

Result concluded that, Metal Monolith type catalytic 

converters are the better way to reduced exhaust emission 

from various techniques for reduces emission. 

In stoichiometric engine control, three-way catalytic 

converter is significantly reduced HC, CO and NOx 

emission. 

E.  

Takaaki Morimune et al.[14] The study experimentally 

evaluate applying a deoxidizer-injected TiO2±V2O5 

catalyst reactor apparatus to reduce the concentration of 

NOx in the exhaust gas of a conventional diesel engine. In 

this application of selective catalytic reduction (SCR), the 

deoxidizer, i.e. a urea solution used as a reducing agent, is 

mixed with exhaust gas and the effects of reaction 

temperature, space/linear velocity, and the amount of urea 

solution on the NOx removal rate are considered. 

Result indicates that, 

The catalytic material substantially reduces the NOx 

concentration at a catalyst bed temperature from 190°C to 

440°C,  

The NOx removal rate is 95% at a reaction temperature of 

>400°C . 

The particulate matter (PM) contained in diesel exhaust 

probably causes asignifcant reduction in NOx removal, and 

(iv) the emission of N2O during the denitration process is 

<15 ppm. 

F.  

James F. Kelly [11] Study reveals comparing the 

performance of a primary, secondary and tertiary amine to 

NH3 uses a typical mini core NH3-SCR catalyst. Primary 

amines with short hydrocarbon chains, e.g. CH3NH2 

(maximum NOx conversion, 50%) approached the NOx 

conversion obtained using NH3 (maximum NOx 

conversion, 70%). Increasing the amine to NOx ratio greater 

than 1 result in NOx conversions closer to those of NH3 

(maximum NOx conversion increased to 60%). Secondary 

and tertiary amines had smaller NOx conversions as a 

function of temperature and the drop in NO and NOx 

conversion decreased with increasing amine hydrogen 

substitution. Also, the maximum NOx conversion for each 

reductant tends to move to a lower temperature as the degree  
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of substitution increases. 

Result indicates that, 

Unlike NH3, the amines can react in the gas phase at 

temperatures within the range of diesel engine exhaust. Due 

to this gas phase reactivity the NOx conversions measured 

using the mini core SCR catalyst also contain a gas phase 

conversion component.. Subtraction of the two results 

highlighted the differences between the mini core catalytic 

and gas phase conversions measured in this manner over the 

temperature range investigated. These differential NOx 

conversions for the three amines had maxima at about 375 

8C. 

G.  

Steven J. Schmieg [12] 

Steady-state selective catalytic reduction (SCR) of nitric 

oxide (NO) was investigated under simulated lean-burn 

conditions using acetaldehyde (CH3CHO) as the reductant. 

This work describes the influence of catalyst space velocity 

and the impact of nitric oxide, acetaldehyde, oxygen, sulfur 

dioxide, and water on NOx reduction activity over NaY 

zeolite catalyst. Results indicate that with sufficient catalyst 

volume 90% NOx conversion can be achieved at 

temperatures relevant to light-duty diesel exhaust (150–350 

◦C). Nitric oxide and acetaldehyde react to form N2, HCN, 

and CO2. Oxygen is necessary in the exhaust feed stream to 

oxidize NO to NO2 over the catalyst prior to reduction, and 

water is required to prevent catalyst deactivation. Under 

conditions of excess acetaldehyde (C1:N > 6:1) and low 

temperature (<250 ◦C) initial NOx conversion is apparently 

very high; however, the NOx conversion steadily declines 

with time due to catalytic oxidation of some of the stored 

(adsorbed) NO to NO2, which can have a significant impact 

on steady-state NOx conversion. With 250 ppm NO in the 

exhaust feed stream, maximum NOx conversion at 200 ◦C 

can be achieved with ∼400 ppm of acetaldehyde, with 

higher acetaldehyde concentrations resulting in production 

of acetic acid and breakthrough of NO2 causing lower NOx 

conversion levels. Less acetaldehyde is necessary at 

lower NO concentrations, while more acetaldehyde is 

required at higher temperatures. Sulfur in the exhaust feed 

stream as SO2 can cause slow deactivation of the catalyst by 

poisoning the adsorption and subsequent reaction of nitric 

oxide and acetaldehyde, particularly at low temperature. 

H.  

V. Sajith et al. [9]  

Study evaluates the addition of cerium oxide in the Nano 

particle form on the major physicochemical properties and 

the performance of biodiesel. The physicochemical 

properties of the base fuel and the modified fuel formed by 

dispersing the catalyst nano particles by ultrasonic agitation 

are measured using ASTM standard test methods. Number 

of experimental investigations have been reported with a 

widevariety of metal additives to improve the fuel properties 

and the engine performance, as well as to reduce emissions 

The effects of the additive Nano particles on the individual 

fuel properties, the engine performance, and emissions are 

studied, and the dosing level of the additive is optimized.  

Result indicates that, 

The flash point and the viscosity of biodiesel were found to  

Increase with the inclusion of the cerium oxide nano 

particles.  

The emission levels of hydrocarbon and NOx are 

appreciably reduced with the addition of cerium oxide 

nanoparticles. 

The effect of calcium, barium, iron, and nickel naphthenates 

have been studied, concluding that calcium and barium most 

efficiently reduce soot, by both suppressing soot formation 

and enhancing soot oxidation.  

I.  

M.Shahabuddin et al.[7]  

They concluded that the biodiesel with some additives 

(B20+1%) shows best performance and reduce the exhaust 

emission including NOx.  

Thus the decision may be Taken 20% blended biodiesel with 

1% additive as a best alternative fuel considering all the 

view aspects and alternatives. 

In this work the experimental data analysis of different 

parameter of Turbocharged (IDI) Diesel engine exhaust 

emissions while running with POME blended anticorrosion 

additive as fuels. 

This investigation focused on the significant effects of 

additive on POME-Diesel blended fuels especially for 

B20+1%. Several form of bio diesel is used to do this 

experiment namely, B100 (pure bio lubricant), B20, 

B20+1%, B20+2%.And compared with ordinary diesel 

which shows hopeful result to use biodiesel. 

The additive used in this experiment is IRGANOR NPA 

(Product name) as a corrosion inhibitor for fuels. 

J.  

Sivalakshmi et al. [8]  

Study presents effect of diethyl ether and ethanol as additive 

to biodiesel (Neem oil methyl ester) on the performance and 

emission characteristics of a diesel engine at different load 

and constant engine speed.  

Result indicates that, 

Compared with biodiesel , slightly lower brake specific 

energy consumption for die ethyl ether and ethanol blended 

biodiesel fuels was observed, at higher engine load,  

CO and smoke emissions were found considerably lower 

with all blends [BD-1(5% diethyl ether + 95% biodiesel), 

BD-2(10% diethyl ether+90% biodiesel), BE-1(5% ethanol 

+ 95% biodiesel),BE-2(10%ethanol+90% biodiesel)] 

compare to biodiesel, but HC and NOx emissions were 

found higher.  

Diethyl ether and ethanol might improve cold flow 

properties. 

K. CONCLUSION 

The following are the conclusion obtained by referring 

various research papers. Jatropha biodiesel has comparative 

properties to diesel. Blending with diesel decreases the 

viscosity considerably. The BSFC increases and Brake 

specific energy consumption decreases with increase of 

JOME in the blends. The brake thermal efficiency of the 

engine with jatropha methyl ester-diesel blend was 

marginally better than with neat diesel fuel. The exhaust gas 

temperature is found to increase with concentration of 

jatropha methyl ester in the fuel blend due to coarse fuel 
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spray formation and delayed combustion. Power output and 

brake thermal efficiency decreased with the increase in 

blends concentration of jatropha methyl ester biodiesel in 

diesel fuel. The emission of JOME and its blends showed 

reduction in CO, HC, and smoke emission whereas NOx 

emission higher compared to diesel engine. 20 % blend 

showed higher reduction in HC, CO and smoke in 

comparison to average increase in NOx emission. Blending 

ranges 20 to 25 % showed approximately same performance 

as diesel fuel. Engine works smoothly on methyl ester of 

jatropha curcas oil. Jatropha methyl ester seems to have a 

potential to use as alternative fuel in diesel engines. Diesel 

oxidation catalyst has potential to reduce CO and HC 

emissions. 
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