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ABSTRACT
In the present work three arrangements of LNT impetuses were set up by dipping them in three
independent solutions containing i) Barium nitrate, ii) Copper nitrate + Silver nitrate, iii) Copper nitrate + Ferric
nitrate + Barium nitrate. These three impetuses were then tried in double cylinder four-stroke Simpson 217 DI
Diesel engine coupled to electrical dynamometer with wire wound resistance loading device. LNT procedure was
studied and execution of the various chemicals used to decrease the NOx emission under various burden conditions
in incline blaze engine was assessed.
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1. INTRODUCTION

Major cause of air pollution is the emission of pollutants from the combustion of fossil fuels. The major
pollutant of air reaction with fuels at high temperature is the oxide of nitrogen, namely NO and/or NO,, usually
denoted as NOx. Emission of NOXx is unavoidable due to the reaction between oxygen and nitrogen in air. Wang
(2003), modeled this reaction using a one dimensional heterogeneous fixed bed reactor. Model validation was
performed using pilot plant data developed internally. Moreover, the endothermic NO» formation from adsorbed
oxygen atom and adsorbed NO was observed to occur above 475K. Conversion of NOx from engine emissions by
catalytic reactions was studied. When diesel fuel is used as reductant, CuO/TiO, and Pt/TiO, monolithic catalysts
were active in the reduction of nitrogen oxides in exhaust. During this reduction process the NOx that was stored
on the catalyst surface during the lean phase can be reduced partially and be emitted as NO or be reduced fully and
be emitted as N..

Presence of CO is a key obstacle for NOx reduction when using mixtures of H and CO. Ceria addition to
the LNT layer improves the low-temperature NOX reduction by enhancing the reverse water-gas-shift reaction, but
an undesirable impact is the enhancement of NH; oxidation at high temperatures. A remarkable NOXx storage
capacity was obtained on Pt/YSZ powdered catalysts. Among the various kinds of reducing agents for NOx
reduction gaseous ammonia shows the best performance.

To study the kinetics of SCR activity NO was reacted with NH3 on catalysts. As evidenced by
experiments, oxygen concentration in the exhaust gases is crucial for the SCR. Catalytic oxidation of hydrocarbons
can be used to reduce volatile organic compounds (VOC). Catalyst pellets or Balls were placed in a tubular reactor
with sufficient residence time to achieve the requested degree of VOC oxidation. Such studies are not done for
NOXx conversion in automobiles. The objective of the project is to study & analyses the performance of the various
chemicals used in LNT catalysts to reduce the NOx emission under various load condition in lean burn engine.

2. MATERIALS AND METHODS

Catalyst preparation: Three LNT Catalysts was set up for NOx reduction. In view of the mix of the concoction it
will be isolated into three gatherings.

Group 1: Barium nitrate,

Group 2: Copper nitrate + Silver nitrate,

Group 3: Copper nitrate +Ferric nitrate + Barium nitrate. The First gathering chemicals were set up by drenching
alumina balls in arrangement containing barium nitrate and Ammonium hydroxide to frame encourage on the
surface of the balls. For gathering 2 arrangement 100gms of silver Nitrate and 50gms of Copper nitrate was
disintegrated in water and after that Ammonium hydroxide was added to frame accelerate. Alumina balls were
plunged with this hasten. Also, third gathering was set up by dissolving 50gms of Copper nitrate, 100gms of Ferric
Nitrate and 50gms of Barium nitrate in refined water. At that point arrangement was added with Ammonium
hydroxide answer for structure hasten.

The Catalyst is immersed in the chemical groups with varying time durations where the materials weight
has been increased. The following table denotes the percentage of weight gained by the material respective to the
immersion time. Alumina balls were plunged in this answer for coat the accelerate on its outskirts. All the three
arrangements of coatings were then dried in stove at 1500C for 3 hours.

Catalyst Activity Measurement: It comprises of a double barrel four stroke Simpson 217 DI Diesel motor
coupled to electrical dynamometer with wire wound resistance stacking gadget. Subtle elements of the motor are
given in Table.2.
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Table.1. Tabulation to determine the weight Gain

S.NO | Time Duration | Material Weight Gained in %
1 2 Minutes Group 1: Barium nitrate 13
Group 2: Copper nitrate + Silver nitrate. 134
Group 3: Copper nitrate +Ferric nitrate + Barium nitrate | 13.2
2 3 Minutes Group 1: Barium nitrate 19
Group 2: Copper nitrate + Silver nitrate. 19.6
Group 3: Copper nitrate +Ferric nitrate + Barium nitrate | 19.8
3 4 Minutes Group 1: Barium nitrate 21
Group 2: Copper nitrate + Silver nitrate. 21.4
Group 3: Copper nitrate +Ferric nitrate + Barium nitrate | 21.7

Table.2. Engine Specification

Type - S 217 Two cylinder, four stroke, DI, Diesel engine
Bore 91.44mm
Stroke 127mm
CC 1.7L
Compression Ratio 18.5:1
Firing order 1,2
Fuel Injection pump | MICO In-line with mechanical governor
Maximum Power 20.8kW @ 2000rpm
Maximum Torque 105Nm

The NOX concentration in the engine exhaust is measured by connecting five-gas analyzer with the
exhaust. Fig.1 shows the schematic of the test model. In SCR systems, urea vapor is used as the reducing agent and
is injected into the exhaust gas stream, passing over a catalyst to achieve desired levels of NOx emission.
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Fig.1. Experimental set-up for the catalyst test
Microcontroller outputs are given to the Computer system and engine performance details can be read as
digital values (Table.3). The reported values are average of three tests.
Table.3. Test Information for Twin Cylinder Diesel Engine for different speed

Section Parameter Unit No 20% 40% 60% 80% Full
Load Load Load Load Load Load
Dynamometer Torque (T) N-m | 0.00 20.00 40.00 60.00 80.00 100.00
Speed (N) Rpm | 726.17 | 713.07 | 696.08 | 683.62 | 660.76 | 650.08

Calorimeter Intake manifold air °C 30.10 30.60 30.70 30.90 32.30 31.3

temperature
Exhaust gas inlet temp.to | °C 98.10 | 155.10 | 212.40 | 264.50 | 349.60 | 360.50
catalytic
Exhaust gas outlet temp. °C 68.90 96.90 120.60 | 136.60 | 235.00 | 250.00
from catalytic converter
Atmospheric temp. °C 30.00 30.00 30.00 30.00 30.00 30.00

Engine loaded by electrical dynamometer in the range of 0 — 100 N-m by an incremental 20 N-m for each
load. Each test was conducted at five different loads, conditions namely no load, 20% (20N-m), 40% (40N-m),
60% (60N-m), 80% (80N-m) and full load. The alumina balls coated with solutions of the three types, are placed in
the exhaust manifold for different load conditions. Additionally, urea is also injected at inlet of catalytic converter
to enhance the kinetics of NOx conversion.

3. RESULTS AND DISCUSSION

The NOx emission was measured for all catalyst conditions. Fig.2 shows the NOx emission from the
conventional mode without catalyst and also in the catalyst conditions. Lower NOx emission was observed for
catalyst conditions, for all the load conditions as compared with non-catalyst conditions.
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Irrespective of the presence or absence of catalyst, NOx emission increased with increasing load for all the
cases. The group 3 catalyst produced lower NOx emission as compared to the all other operations. This could be
due to the presence of additional ferric nitrate in group 3 catalyst. These tests were conducted under normal diesel
engine working conditions.
At higher load conditions NOx flow increases which may increase the chances of conversion.
An increase in gas flow may reduce its residence time. Therefore, the chance of the gas coming into

contact with catalyst is less, leading to an ultimate lower NOx conversion.
Comparison of NOx emission in diesel Comparison on NOX emission fo
engine with and without Catalytic Qifferarit blends of Fuel
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Figure.2. Comparison of NOx Emission with and Figure.3. Comparison of NOx Emission for different
without catalytic converter blends of Fuel
Since group 3 catalysts showed the best NOx conversion this is used for further study wherein, different
fuels were used for running the engine and NOXx conversion rates were estimated. As shown in Fig.3 the NOx
emission is very low, of the order of 147 ppm when diesel - petrol fuel was used. Diesel, bio-diesel in the
conventional mode, and diesel - diesel, bio-diesel — diesel conditions showed slightly higher emissions but still are
lower (< 200 ppm) compared with diesel fuel operating conditions (350 ppm).

4. CONCLUSION

Exploratory examination on the execution of LNT impetus, for diminishing NOx outflow from twin barrel
diesel engine is accomplished for various burden conditions. LNT impetuses covered with a mix of barium, copper
and Ferric nitrates (bunch 3) demonstrated the best execution. For the gathering three impetus NOXx discharges
demonstrated most extreme lessening at 80% burden condition, when contrasted with routine diesel working mode.
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