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Abstract- In paper applying of ozone technology for 
neutralization of toxicity of discharge gases of the 
internal combustion engines has been investigated. 
Though today use of ozone as full decontaminating agent 
of the discharge gases yet is not preferable, but taking into 
account allowable norms of toxic structure of the 
discharge gases, the expediency of the complex use of the 
ozone technologies after preliminary neutralization of 
toxicity with application of one of existing thermal, 
catalytic or liquid methods raises. 
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I. INTRODUCTION 
The major problem of the big cities is environmental 

contamination. In this problem a special role is played 
with motor transport. It is connected to prompt growth of 
transportations of cargoes and passengers. 

From the carried out analysis of an ecological 
condition of the big cities of the world importance of the 
decision of the given problem which urgency grows 
every day in connection with increase in a global 
automobile fleet and a population size. 

Let's consider the given problem by the example of 
development of economy of our republic where the motor 
transport takes a special place, carrying out the basic 
volume of transportations of cargoes and passengers. The 
indices of motor transport operation for 2002 in % are 
given in Table 1. 

 
Table 1. The indices of motor transport operation for 2002 

 

Indices Volume of transportations 
Transportation of cargoes in transport sector (mln.t. and %) 98.445 100 

Including by motor transport 53.736 54.59 
Transportation of passengers in transport sector (mln.t. and %) 893.226 100 

Including by motor transport, mln. passengers 768.158 85.44 
 

II. DISCUSSIONS 
These parameters are not only resulting of 

development of the transport network, but also are caused 
by receipt of more perfect rolling stock allowing 
considerably increasing hauling ability. Now an 
automobile fleet of the republic has achieved 50,000 
units. 

The further development of automobile 
transportations is determined as growth of a population 
and increase of a level of development of various 
branches of a national economy, and requirements of 
improvement of quality of service. 

Before workers of motor transport the problem is put 
to provide perfection of structure of the transport park 
more full adequate to requirements of the national 
economy, to a problem of fuel economy and requirements 
of environmental protection. 

 
 

For internal-combustion engines the basic sources of 
emissions are the discharge gases which represent the 
complex aggregate including over 200 components. In 
Table 2 parameters of pollution of the atmosphere by 
motor transport in % on volume are given. 

High concentration of motor transport in Baku city 
causes an aggravation of the environmental problem. It is 
obvious, that with growth of amount of the automobile 
fleet a tendency of increase of use of liquid fuel, and 
consequently to growth of volumes of toxic emissions of 
motor transport in the air environment arises. 

In Azerbaijan the majority of the population including 
owners of individual cars, prefer public transport that is 
dictated by economic aspects. This type of transport is 
preferable and concerning preservation of the 
environment of city for required power consumption of 
transportations in l/100 by buses in 3-5 times is lower 
than passenger-kilometers for cars. 
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Table 2. Pollution of the atmosphere by motor transport 
 

Components of exhaust gases, % Petrol engines Diesel engines 
Nitrogen 74-77 76-78 
Oxygen 0.3-8.0 2.18 

Water vapour 3.0-5.5 0.5-4.0 
Carbon dioxide 5.0-12.0 1.0-10.0 
Carbon oxide 5.0-10.0 0.01-0.5 

Nitrogen oxide 0.0-0.8 0.0002-0.5 
Hydrocarbons 0.2-3.0 0.009-0.5 

Aldehydes 0.0-0.2 0.001-0.009 
Soot (in g /m3) 0.0-0.04 0.1-1.1 

 
The discharge gases are subdivided into non-toxical 

and toxic substances. To non-toxical substances concern: 
nitrogen, oxygen, hydrogen, water pairs, carbonic gas. To 
toxic substances concern: carbon oxide, nitrogen oxide, 
the numerous group of hydrocarbons including Paraffins, 
Olefins, Aromatic, Aldehydes, Soot, Polycyclic Aromatic 
Hydrocarbons (Carcinogens) with the most harmful 
Benzpyrene, Sulphurous Anhydride and Hydrogen 
Sulphide, Lead, etc. 

The structure of the discharge gases essentially 
depends on the operation mode of the engine. On the 
basis of the carried out researches it is established that in 
conditions of the Baku city the engine on the average 
idles 27% of time, with acceleration 38%, with 
deceleration 21%, in other conditions 14%. 

The contents of toxic components in emissions 
depending on conditions of movement of transport are 
presented in Table 3. 

 
Table 3. Dependence of the contents of toxic components in emissions from type and power setting 

 

Components of emissions, % Idle Constant speed Acceleration from 0  to 40 km/h Deceleration from 40 to 0 km/h 
Carbon oxide 0.5-8.5 0.3-3.5 2.5-5.0 1.8-4.5 
Hydrocarbons 0.03-0.12 0.02-0.6 0.12-0.17 0.23-0.44 

Nitrogen oxides 0.005-0.01 0.1-0.2 0.12-0.19 0.003-0.005 
 

Action of toxic components of the fulfilled gases on a 
human body variously also depends on their 
concentration in an atmosphere, conditions of the person 
and his (her) specific features. It is especially important 
to provide cleanliness of urban-industrial environment 
since the person can live about 5 weeks without meal, 5 
days without water and only 5 minutes without air. If to 
take into account that the person for a day consumes 
about 1 kg of food, 2/5 l waters and 12 kg of air, it is 
clear that clean air is the most important and main 
component of the consumption. 

For neutralization of toxic components of the 
discharge gases there can be perspective application 
ozone technologies in different variants. We carried out 
calculations in view of every possible chemical reaction 
at ozonization:  

CО + O3 = С O2 + O2 
N2O + O3 = 2NO + O2 
NO + O3 = NO2 + O2 
2NO2 + O3  = N2O3 + 2O2 

N2O3 → NO + NO2 

N2O4 → 4 NO + O2 
2N205 → 4N O2 +O2 
CxHy + O3 = CxHy-1OH + O2 
R - COH + O3 = R - COOH + O3 
SО2 + Оз = SО3 + О2 
С + 2О3 = СО2 + О2
 

The received results of ozone requirement are 
resented in Table 4.

 
Table 4. Calculations of ozone requirement 
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Nitrogen No 74-77 10.5-10.9  76-78 Nitrogen  
Oxygen No 0.3-8.0 0.049-0.13  2.18 Oxygen  

Water vapour No 3.0-5.5 0.27-0.5  0.5-4.0 Water vapour  
Carbon dioxide No 5.0-12.0 1.1-2.7  1.0-10.0 Carbon dioxide  
Carbon oxide Yes 5:0-10.0 0.7-1.4 1.2-2.4 0.01-0.5 Carbon 2.4⋅10-3-0.12 

Nitrogen oxide Yes 0.0-0.8 0.0-0.3 0.0-0.2 2.5⋅10-4-0.5 Nitrogen oxide 1⋅10-3-0.125 
Hydrocarbons Yes 0.2-3.0 0.065-1 0.1-0.15 9 ⋅10-3-0.5 Hydrocarbons 1⋅10-3-0.056 

Aldehydes Yes 0.0-0.2 0.0-0.1 0.0-0.06 1⋅10-3-9⋅10-3 Aldehydes 3⋅10-4-3⋅10-3 
Sulfur oxide Yes 0.0-1.86⋅10-3  0.0-1.86⋅10-6 0.0-6⋅10-7 0.0-6⋅10-3 Sulfur oxide 0.0-2⋅10-6

Soot (in g /m3) Yes 0.0-0.04 0.0-2.5⋅10-3 0.0-0.02 0.1-1.1 Soot (in g /m3) 0.05-0.55 
Total    1.3-2.83   0.54-0.85 
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On the basis of the carried out calculations the 
necessary amount of ozone for neutralization of the 
automobile discharge gases has been determined. At use 
of 1 kg gasoline required an amount of ozone will change 
within the limits of 1.3-2.83 kg, and for diesel fuel an 
amount of the necessary ozone varies within the limits of 
0.54-0.83 kg. 

Taking into account the tendency of toughening of 
allowable specifications of environmental contamination 
by the motor transport, becomes clear perspectives of 
carrying out of scientific researches in a scope of ozone 
technologies. 

Modern ozone technology consists of large quantity 
of separate functional blocks which basis are ozonizers. 

In turn ozonizers consist of the ozone the generator (a 
reactor or an active part) and the power supply (the 
converter of frequency with the high-voltage block). 

Ozone generators differ on productivity and on their 
assignment, some of them are intended for reception of 
ozone in stationary conditions from atmospheric or 
compressed drained and cleaned air in high voltage 
(barrier-free, one- or two-barrier) categories. They can be 
used in various continuous technological processes in 
different areas of the industry. 

It is possible to choose ozonizers from the offered by 
the industry models (Table 5) with necessary parameters 
or to order with required characteristics. 

 
Table 5. Key parameters of industrial ozonizers 

 

Type of the ozonizer P-31 P-222 P-379 P-647 
Productivity on ozone, kg / hour 0.63 6.7 1.5 19.6 

Concentration of the ozone-air mix, g/m3 15 20 20 20 
Power consumption, kW 8 88 151 258 

Air consumption, m3 / hour 40 435 745 1275 
Water consumption, m3 / hour 4 38. 64 97 

Weight, kg 1000 3100 3700 8400 
 

For today use of ozone as full decontaminating agent 
of the discharge gases yet is not preferable, but taking into 
account allowable norms of toxic structure of the 
discharge gases, the expediency of the complex use of the 
ozone technologies after preliminary neutralization of 
toxicity with application of one of existing thermal, 
catalytic or liquid methods raises. The principle of work 
of the combined method - liquid neutralizer of the 
processed gases of the automobile offered by us consists 
that from the receiver 2 exhaust gases is soaked up by the 
device 3, due to movement of the liquid acting from the 
tank 4. Movement of a liquid creates a condition 
exhaustion of gas and their long joint interaction. 

The received mix acts in a separator 5 in which heavy 
making mixes are separated. The easy fraction of a mix 
acts in the chamber 6 where, mixing up with an oxidizer, 
having cleared of pollution, acts in an atmosphere 7. The 
scheme of the combined neutralizer of the processed 
gases is submitted on Figure 1. 

Solutions Na2SO3 were applied to increase of 
efficiency of cleaning process instead of water, Na2CO3 
and hydroquinone. 
 

III. CONCLUSIONS 
Summarizing  article it is possible to note, that while 

in service the automobile  its engine works on various 
modes from which depends not only quantity of a 
combustible mix, but also speed of its combustion, hence,  
the structure of the processed gases changes. 

The offered method takes into account these nuances 
and with application of modern electronics, in particular 
pulse technics, the opportunity without inertial to operate 
is represented by regulation of intensity of submission of 
a liquid solution. 

The carried out experiments have confirmed viability 
of the offered method giving satisfactory results in the 
decision of a case in point. 

 
 

Figure 1. Principal block-scheme of clearing processed gases of 
automobiles 

1- silencing pot, 2- receiver, 
3- equipment for interacting of liquid and gas,  

4- tank for solutions,  
5- separator, 6- clearing chamber, 7- mouth 

 
Work proceeds with the purpose of specification of 

design data and the analysis of results of clarification of 
the processed gases depending on a mode and operating 
conditions of the automobile. 
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