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Abstract---This paper reports the review of the reducing the 

harmful exhaust gas emissions with the combination of the 

catalytic converter made of non-noble material and fuel 

magnetizer. Generally with the use of the catalytic converter 

amount of carbon monoxide (CO) and oxides of nitrogen 

(NOX) in exhaust gases are reduced but reduction into 

amount of hydrocarbon (HC) is less. Similarly with the use 

of fuel magnetizer the amount of oxides of nitrogen (NOX) 

and hydrocarbon (HC) are reduced but the reduction in 

amount of carbon monoxide (CO) is less. So, for the 

effective reduction of harmful component of exhaust gas 

emission we have to combined use the catalytic converter 

and fuel magnetizer. 
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I. INTRODUCTION 

A. Catalytic Converter 

Generally, in internal combustion engine the time required 

for the combustion and other processes are much less at 

higher speed and hence cause the incomplete combustion of 

the fuel. This lead to the production of the hydrocarbons 

(HC), nitrogen oxides (NOx) and carbon monoxide (CO) 

into the engine cylinder. These emissions are particularly 

high during the idling and deceleration; when insufficient air 

is take in for complete combustion to occur. 

The one another reason for the exhaust gas 

emission is that the liquid fuel molecules are into cluster 

form and not burn so easily into the combustion chamber. 

So this cause the large amount of the fuel particles are goes 

out with the exhaust and they are mainly the hydrocarbons 

(HC). 

Carbon monoxide (CO) is a product of a partial 

combustion of hydrocarbon in fuel. It is always present 

when there is a lack of the oxygen during the combustion 

and thus directly dependent on the applied engine air/fuel 

ratio. There are several paths that cause hydrocarbons in the 

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

of oxygen when the air/fuel mixture is rich. NOx is formed 

during combustion in the engine when oxygen reacts with 

nitrogen because of a high combustion temperature. 

B. Fuel Magnetizer 

Application of the magnetic field is important in many 

aspects of research and practical applications. Magnetic 

fields can affect fluids that can exhibit paramagnetic and 

diamagnetic behavior (even if the fluid is not electrically 

conducting) and, this suggests the potential ability of 

magnetic control of air flows and also combustion.  

 

Para magnetism is a result of unpaired electrons within an 

atom that can cause a magnetic dipole to form in the 

presence of a magnetic field and, as a result, in the presence 

of a magnetic field this effect causes the fluid to be drawn in 

the direction of increasing magnetic field strength. The 

combustion of hydrocarbon fuel is causes the problems such 

as incomplete combustion, high carbon deposition and high 

emission level. 

 

Hydrogen has only one electron in its outer shell and hence 

it has the valence of positive one. When we attach the 

magnetic fuel saver to the fuel line than there is clearly drop 

in unburned hydrocarbon and carbon monoxides. This is due 

to the magnetic condition of the fuel, which makes it more 

reactive. 

II. WORKING OF CATALYTIC CONVERTER AND FUEL 

MAGNETIZER 

A. Catalytic Converter 

Into the catalytic converter made of non-noble material 

catalytic material such as copper, brass, zinc etc. are 

conventionally used are chemically reactive with the exhaust 

gas emissions at high temperature. They are made into the 

honeycomb sieve structure for the maximum exposer area of 

the catalytic converter. 

The reduction catalyst uses copper or zinc to help 

reduce the NOx emissions. When 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 struck to the catalyst, forming N2. For 

example: 

 

Fig. 1 : [Three way catalytic converter chemical process] [2] 

2NO     N2 + O2 

Or 

2NO2         N2 + 2O2 

The oxidation catalyst is the second stage of the catalytic 

converter. It reduces the unburned hydrocarbons and carbon 

monoxide by burning them over a copper or zinc catalyst. 

This catalyst aids the reaction of the CO and hydrocarbons 

with the remaining oxygen in the exhaust gas. For example: 

                                  2CO + O2   2CO2 

                               HC + O2         CO2 + H2O 
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There are two types of structures used into the catalytic 

converter – honeycomb and ceramic beads. Most cars today 

use a honeycomb structure.  

The use of the non-noble material instead of the 

noble material has following advantages as follows: 

(1) The non-noble materials are easily available on to the 

earth. 

(2) The cost of non-noble material is very less compared to 

the noble material and catalytic converter can be made 

at very low cost. 

(3) The operating temperature of the catalytic converter 

made of non-noble material is low compared to the 

noble material. 

Catalytic converter just used behind the engine 

manifold to reduce the heat-up time has been practiced. 

Electrically heated catalysts are used to overcome the cold 

temperature during the startup & provide heat to the exhaust 

gas or the catalytic surface using resistive materials and a 

current/voltage source. 

B. Fuel Magnetizer 

Hydrocarbon molecules from a cluster called associations. 

So, when we use the high power permanent magnetic 

devices to de-cluster these HC associations. So, they 

become normalized & independent, distanced from each 

other, having the bigger surface available for binding with 

more oxygen. A simple idea for that is the burning of coal 

dust and a coal brick. 

 
Fig. 2 : fuel magnetizer general working principle 

When fuel flows through the fuel magnetizer, it magnetizes 

fuel molecules and puts the molecules temporarily into 

cationic state. Fuel burning in this state is far more efficient 

and reduces carbon monoxide emission. Apparatus for the 

intensified exposure of a hydrocarbon based fuel to a 

magnetic field comprising at least two permanent magnets 

having opposite faces polarized north and south, a cover box 

for containing each of said magnets made from non-

magnetic material for containing said magnets and having a 

bottom opening and a peripheral depending flange having 

curved hollows for fitting closely about a fluid pipe line, a 

backing plate for closing said bottom opening made from 

non-magnetic material and being recessed inward to permit 

the close fit of the fluid pipe line within said curved 

hollows, and strapping means for securing said cover boxes 

in fixed diametrically opposed position about said fluid pipe 

line for creating an electromagnetic circuit having an 

enhanced, substantially uniform, mono directional, magnetic 

flux density for the polarization of the molecules of said fuel 

to increase the combustion efficiency of said fuel. The 

apparatus of said fluid pipe line is a conduit having a 

substantially circular cross section; strapping means for 

securing the cover boxes in position about the fluid 

containment vessel are inserted through apertures in each of 

the cover boxes. The magnetic field effects the polarization 

of long chain carbon molecules in said fuel so as to unfold 

said molecules to expose a significantly greater surface area 

susceptible to combustion. Also it is adapted to be 

positioned in proximity to an oxygen/fuel mixing apparatus 

and for utilization in a hydrocarbon based fuel burning 

engine for the powering of a vehicle and increases the 

combustion efficiency and reduces environmentally harmful 

emissions of said engine. 

III. BACKGROUND OF THE INVENTION 

During the background study of the catalytic converter made 

of non-noble material and fuel magnetizer following papers 

are reviewed connected to the subject of: catalytic converter 

made of non-noble material and  

Ren Wang, Shanling Wu and Zhigang Zhang [1] do 

research on to Non-precious metal three ways catalyst aimed 

to reduce the cost of catalytic converter. In their non-

precious metal three-way catalyst which reduces 

hydrocarbon, carbon monoxide and nitrogen oxide from 

internal combustion engine exhaust and industrial emissions, 

with a conversion capability comparable to the conversion 

efficiencies of current precious metal catalysts, and with 

superior NOx conversion characteristics and durable when 

operated under prolonged high temperature conditions.  

Chirag Amin, Pravin P. Rathod and Jigish J. 

Goswami [2] made research onto the exhast analysis of four 

stroke single cylinder diesel engine using copper based 

catalytic converter. In which they describe the method of the 

making of catalytic converter and also shows advantages 

and requirement of the copper based catalytic converter 

against recently used noble material catalytic converter. 

Shri. N.V. Hargude and Dr. S.M. Sawant [3] made 

a research on to the experimental investigation of four 

strokes SI engine using fuel energizer for improved 

performance and reduced exhaust gas emissions. In which 

they show the method of the using the fuel magnetizer to 

reduce the exhaust gas emissions and increase the efficiency 

of the engine and increase the life of the engine parts. 

IV. METHOD OF MAKING CATALYTIC CONVERTER AND 

FUEL MAGNETIZER 

A. Catalytic Converter 

For making of the catalytic converter we required one 

housing for catalytic converter and copper net of smaller 

grain size. Now first of all we have to take the housing and 

open it by cutting it from one side. Then the inside material 

of the housing is removed and cleared it for proper 

mounting of the copper sieves which are cut according to 

the size of the catalytic converter size. The dimension of the 

catalytic converter is measured with the proper instrument 

and marked on to some card board. The card board is then 

cut according to that marking and the copper sieves are then 

cut as the shape of the housing of the catalytic converter. 

The copper sieves are then taken into 8 to 10 cut piece of the 

copper net and bound into the bunch of the copper sieves as 
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per the grain size of the copper sieves. Now this bunch of 

the copper sieve is arranged into the catalytic converter 

housing with proper type of the holding methods of the 

copper sieves bunch. Here we have to take care of the 

copper sieve bunch that it does not goes out from its setting 

during the adjusting it into the catalytic converter housing. 

After that we properly weld the housing by gas welding and 

smoothing the welding surface. 

B. Fuel Magnetizer 

The fuel magnetizer is simply made of the two opposite 

polar magnets put inside the non-magnetic cover. The 

magnetic strength of the fuel magnetizer magnets are nearly 

about the 2 tesla. These strong magnets are placed into the 

non-magnetic cover and surround around the fuel pipe 

before the carburetor. 

V. CATALYTIC CONVERTER AND FUEL MAGNETIZER 

TESTING AND RESULTS 

During the testing of the catalytic converter and fuel 

magnetizer there is four times the test is carried out at the 

same operating conditions but without the catalytic 

converter and fuel magnetizer, and with fuel magnetizer, 

and with the catalytic converter and with combination of the 

fuel magnetizer and catalytic converter. The simple location 

of the catalytic converter and the fuel magnetizer in the 

testing is shown by the below fig. 

 

Fig. 3 : location of the fuel magnetizer and catalytic 

converter 

First of all the testing of the diesel engine exhaust gases with 

the different loading conditions and without the catalytic 

converter and fuel magnetizer is carried out and results for 

that is observed. After that, same as above the testing of the 

engine exhausts gases with the catalytic converter and with 

fuel magnetizer, and with combination of the fuel 

magnetizer and catalytic converter is carried out and the 

result is observed below tables: 

Load 

(kg) 

CO 

(gm/km) 

COx 

(gm/km) 

NOx 

(ppm) 

HC 

(gm/km) 

O2 

(gm/k

m) 

0 0.32 0.92 242 47.0 18.16 

1 0.30 1.04 390 44.3 17.94 

2 0.24 1.28 666 42.7 17.71 

2.5 0.22 1.48 886 41.2 17.50 

Fig. 1: Without Catalytic Converter 

Load 

(kg) 

CO 

(gm/km) 

COx 

(gm/km) 

NOx 

(ppm) 

HC 

(gm/km) 

O2 

(gm/km) 

0 0.15 1.1 212 34.0 18.88 

1 0.14 1.2 323 33.0 18.67 

2 0.12 1.5 560 31.5 18.46 

2.5 0.10 1.8 750 30.2 18.24 

Table. 2: With catalytic converter 

 

Load 

(kg) 

CO 

(gm/km) 

COx 

(gm/km) 

NOx 

(ppm) 

HC 

(gm/km) 

O2 

(gm/km) 

0 0.15 1.0 190 28.0 19.17 

1 0.13 1.1 296 26.7 19.07 

2 0.12 1.2 512 24.6 18.79 

2.5 0.11 1.4 706 22.3 18.63 

Table. 3: With fuel magnetizer 

Load 

(kg) 

CO 

(gm/km) 

COx 

(gm/km) 

NOx 

(ppm) 

HC 

(gm/km) 

O2 

(gm/km) 

0 0.12 1.1 130 23.2 18.86 

1 0.10 1.3 238 21.3 18.56 

2 0.09 1.5 390 20.1 18.27 

2.5 0.07 1.7 562 18.8 18.13 

Table. 4: With fuel magnetizer and catalytic converter 

The amount of the Carbon monoxide (CO) reduction is 

about 50 – 55% whereas the reduction into the Nitrogen 

Oxides (NOX) is about 15 – 20% and the reduction into the 

Hydrocarbons (HC) is about 25 – 30% by the use of the 

catalytic converter made of the non-noble material. 

With the use of the fuel magnetizer the amount of 

the Carbon monoxide (CO) reduction is about 50 – 55% 

whereas the reduction into the Nitrogen Oxides (NOX) is 

about 20 – 25% and the reduction into the Hydrocarbons 

(HC) is about 40 – 45%. 

With the combine use of the fuel magnetizer and 

the catalytic converter the amount of the Carbon monoxide 

(CO) reduction is about 60 – 70% whereas the reduction 

into the Nitrogen Oxides (NOX) is about 36 – 46% and the 

reduction into the Hydrocarbons (HC) is about 50 – 55%. 

VI. CONCLUSION 

As seen from the graph that the amount of the hydrocarbon 

(HC) present into the exhaust gas with the use of the 

catalytic converter is more comparatively with the use of the 

fuel magnetizer. Similarly, with the use of the fuel 

magnetizer the amount of the carbon monoxide (CO) 

present into the exhaust gas is more compared to the use of 

the catalytic converter. And hence for the effective reduction 

into the exhaust gases we have to require some kind of the 

arrangement at the lower cost. So this can be easily achieved 

by the use of the combination of the catalytic converter and 

fuel magnetizer. 
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