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Exhaust gases (EG) of piston internal combustion engines (ICE) consists of 

within from 200 to 2000 chemical compounds, but only 2 … 5 mass % of it are toxic. 

Among all of harmful substances in EG (pollutants) legislation normalized following 

four: unburned hydrocarbons of motor fuel and oil CnHm, nitrogen oxides NOx, car-

bon monoxide CO, particular matter PM. In diesel EG for the total toxicity prevailing 

PM (they contain also CnHm) and NOx, in EG of petrol ICE – CnHm and CO, and for 

uprated engines – also NOx [1]. 

Quantitative and qualitative content of the gaseous pollutants in piston ICE EG 

examined by special devices – multicomponent gas analyzers (MCGA) [2, 3].  

By purpose they may be of the following types: 

– automatic – for industrial purpose; 

– manual – for laboratory research and controlling the EG composition in the 

operating conditions. 

MCGA by the principle of operation is divided into groups: 

1) chemical (volumetric-manometrical); 

2) based on physical or physic-chemical methods; 

3) physical. 

Chemical MCGA measure volume or pressure of the gas mixture by the chemi-

cal reaction of its components. 

MCGA, based on physical or physic-chemical methods, by the principle of ope-

ration is divided into: 

– chromatographical; 

– thermochemical; 

– photocolometrical; 

– electrochemical. 

 Physical MCGA is divided into: 

– thermoconductometrical; 

– magnetical; 

– optical; 

– dencimetrical. 

Chromatographical MCGA by the measuring methods is divided into: 

– displacerical; 

– frontal; 

– development. 

Thermochemical MCGA measure the temperature effect of exothermic redox 

catalytic reaction by thermistor. 
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Photocolometrical MCGA define the gas mixture components with the light ab-

sorption from a calibrated source and is divided into:  

– fluid type; 

– tape type. 

Electrochemical MCGA define the gas mixture components with the electrical 

phenomena caused by the reaction of a chemical agent to a specific mixture compo-

nent and is divided into: 

– galvanical – record the change in electric conductivity; 

– electric-conductometrical – record the change in electric current or voltage; 

– potentiometrical – record the change in intensity of electromagnetic field and 

active ions. 

Thermoconductometrical MCGA measure the change in qualitative and quanti-

tative gas mixture composition with change in its thermal conductivity by thermistor 

and compare them with the pattern. 

Magnetical MCGA measure the Ampere force which on measuring device rotor 

in inhomogeneous magnetic field and is divided into groups: 

– thermomagnetical; 

– magneticmechanical. 

 Optical MCGA measure the change in optical properties of gas mixture – opti-

cal density, spectral emission or refractive index, and is divided into: 

– ultraviolet; 

– infrared; 

– spectral-photometrical; 

– interferometrical. 

MCGA by form factor is divided into: 

– stationary; 

– portative; 

– transportable. 

Now the most common are optical and electrochemical MСGA, and in the ana-

lysis of the content of regulated pollutants in the exhaust gas piston ICE – mainly op-

tical [2, 3]. 
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