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Abstract- In the present circumstance, the major threat faced by mankind is Global warming, which is the main 
cause of other environmental issues such as rise in sea level, ozone depletion, etc. The primary cause of the 
global warming is IC engine’s emission. Though they are threatening the human society and environment, their 
necessity in day today life is unavoidable. Hence in order to limit the emission, World nations have framed rules 
over the emission. As a result, the technology has improved to limit emissions. But with another emission 
control technology named as “Emission control with plasmatron fuel converter”, emission can be limited to a 
greater extent. Emission control with plasmatron fuel converter involves the pretreatment of hydrocarbon fuels 
into hydrogen rich gas and regeneration of catalyst at the exhaust for the better trapping of particulates. This 
paper details the methods and possibilities for implementing plasmatron fuel converter as on-board hydrogen 
generation for controlling the emission at the greater extent than the usual. 
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I.INTRODUCTION 
 
The IC engines are developed essentially to meet the 
proposed regulations for spark ignition and 
compression ignition engines. Tightening regulations 
all over the world reflect the issues with emission. 
For this purpose, plasmatron fuel converter can be 
used, which involves Fuel pre-treatment for the 
transformation of hydrocarbon fuel into hydrogen 
rich gas and also involves the after-treatment of the 
exhaust from engines. This plasmatron fuel converter 
can be used in wide range of fuel with varying 
calorific valves such as natural gas, gasoline, diesels 
and challenging bio-fuels into hydrogen rich fuels. 
The general layout of the system employed the 
Plasmatron fuel converter is show below in figure 1 
 

 
Figure:1 Engine with plasmatron converter 

 
II. HYDROGEN PRODUCTION FROM 
PLASMATRON CONVERTER 
 
Plasmatron fuel converter introduces the electrical 
discharge in path of the flowing gases or the fuel 
which comprises of the hydrocarbon as major 
component, that discharge initializes the reactive  

 
species (said as ions)in the gases, which results in the 
formation of hydrogen rich gas or hydrogen rich fuel. 
Plasmatron converter also assist in improving the gas 
stream enthalpy, which again accelerates the reaction 
rates. Hence these conditions favorsthe 
transformation of hydrocarbons into hydrogen rich 
fuel, thereby providing the opportunity of partial 
oxidation, but the soot production is within the 
tolerance. Also, it makes the problems associated 
with catalytic reformation less severe  
Under ideal condition, partial oxidation reaction is 
given by 

 
So carbon present in the fuel is converted into CO in 
this exothermic process, wherethe value of heat 
released is about 15%. Continuously igniting the fuel 
at the entrance, it facilitates the gasification of fuel 
 
III. TYPES OF PLASMATRON CONVERTER 
 
MIT has developed two types of plasmatron 
converter, one works with thermal equilibrium 
feature and other work with non equilibrium, they are 
listed below 

(i) Thermal plasmatron converter 
(ii) Low current plasmatron converter 

Working principle of all the plasmatron fuel 
converters is to provide ohmic heating to gases and to 
elevate the temperature and making it ionized, but the 
heat generation principle varies with it types. 
 
IV. THERMAL PLASMATRON 
 
Thermal plasmatron fuel converter works on the 
principle of DC Arc Technology.It is fabricated to 
provide the high temperature for heating with aid of 
electrical energy under the controlled environment. 
This device works under the pressure of 1 atm (i.e.) at 
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atmospheric pressure.It consists of an anode made of 
copper tubular and cathode made of copper with 
Hafnium tip respectively, Table 1 shows the 
specification of thermal plasmatron fuel converter 

 
Table :2 Specification of thermal plasmatron 

convertor 

 
 

The electrodes arewater cooled and are separated by 
an electrical insulator, measurement of efficiency is 
carried out with rise in the temperature of cooling 
water, air is used an working medium, typical 
representation of plasmatron fuel converter is shown 
in figure 2. 
 

 
Figure:2 Thermal plasmatron fuel converter 

 
The arc ignites between the electrode gap.Air is 
tangentially injectedupstream to make a vortex of 
plasma that elongates in the anode, hydrocarbon fuel 
that is to be transformed is provided in downstream 
along with air, mixture enters reactor, transformation 
takes place there, and cooling system is also placed to 
keep the reactions in controlled manner. Figure 3 
represents the plasmatron converter working in air. 
 

 
Figure:3 Microplasmatron working in air without fuel 

V. LOW CURRENT PLASMATRONFUEL 
CONVERTER 
 
Low current plasmatron fuel converter is operated in 
discharge mode, this converter is relatively compact 
in size than thermal plasmatron converter, they 
provide discharge in form of non-thermal plasma, 
electrons at elevated temperature than ions, which are 
at ambient temperature figure 4 shows Low current 
plasmatron fuel. 
This device is operated at the barometric pressure, it 
fails to provide the increment in the enthalpy as 
Thermal plasmatron converter. It consist cathode and 
anode which are spark plug and steel or copper 
cylinder respectively, 

 
Figure: 4 Low current plasmatron fuel converter 

 
As this device operated at the discharge mode, it 
facilities working relatively with lesser electricity. 
Electrodes are not water cooled. Table 2 shows the 
specification of low current plasmatron fuel converter 

 
Table: 2 Specification of Low current plasmatron 

fuel converter 
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VI. AFTER-TREATMENT OF THE EXHAUST 
 
The absorber catalyst is used in exhaust of diesel 
engine to trap NOxin the initial stage. After which the 
catalyst is automatically regenerated by hydrogenand 
CO from the plasmatron fuel converter. Sulphur trap 
can be used to prevent the poisoning of catalyst by 
Sulphur. About 90% NOx can be trapped effectively 
by the use of this technique. However, recent research 
by Goal Line Environmental Technologies state that 
98.9% can be trapped from the exhaust. NOx from 
the engine move on to operating catalyst while other 
will be in desorption mode. Oxidizing agent is used in 
upstream to convert NO to NO2. Reducing agent is 
used to regenerate the catalysts.  
 
CONCLUSION 
 
Catalysts are promising technologies for controlling 
emissions. By the use of plasmatron fuel converters 
with enhanced technologies, the emission can be 
prevented to a greater extent. Although this paper 
concentrates only on the diesel engines, Plasmatron 
fuel converters can also be used in spark ignition 
Engines to reduce NOx. Under certain conditions, the 

net engine efficiency can be increased to 95% that of 
a diesel engine. 
Both the plasmatron converters shall be operated with 
low average electrical power requirements. Future 
directions for plasmatron fuel converter development 
include soot minimization and further reductions in 
size and startup times. 
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