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Abstract – The prospects of using technical detergents to solve environmental and 

energy saving problems in the operation of compressor equipment are studied. The results 

of physical and chemical studies of the interaction of environmentally safety technical 

detergents developed by us with components of technological contamination of compressors 

are presented, which contributes to their reliability and durability of operation. 
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Introduction 

During the operation of compressor equipment, its technical condition and characteristics 

gradually deteriorate, which is associated with operational and technological contamination of the 

internal and external surfaces of gas transmission system elements. The gradual accumulation of 

dirt leads to an increase in energy consumption, a decrease in the power of equipment, its reliability 

and durability of operation. 

To solve these problems, environmentally friendly cleaning of equipment elements from 

contamination remains relevant, which in turn requires the development of effective technical 

detergents. 

Research materials 

One of the promising methods of cleaning compressor equipment is physico-chemical using 

solutions of technical detergents (TD). The choice of TD composition is preceded by a study of 

the composition of technological contaminants. The studies were carried out using various 

physical and chemical methods: thermographic, radiographic, spectral, spectrophotometric, 

electron paramagnetic resonance, infrared spectroscopy, polarization resistance, etc. 

The results of analyses of contamination of the surfaces of gas turbine units of main gas 

transmission systems showed the presence of organic and inorganic compounds in them. It should 

be particularly noted that the predominant component of pollutants is iron, the presence of which 

contributes to the possibility of corrosion and erosion processes during the operation of compressor 

equipment. 

The main components of TD that ensure its effectiveness are surfactants. We considered a 

wide range of surfactants of different classes, among which non-ionic surfactants with significant 

dispersing and emulsifying properties showed the greatest effectiveness. Special attention was paid 

to the study of the ratio of nonionic surfactants to Iron (III) ions which used by TD in alkaline 

environments, contribute to the reverse deposition of solid sediment of iron-containing compounds 

on the cleaned surface of equipment, which significantly reduces the effectiveness of TD. 

Therefore, the physico-chemical study of the interaction in the "Fe (III) – neoinogenic 

surfactant" system in an aqueous solution aroused interest. For this purpose, the concentration and 

acid-base conditions of interaction of Fe (III) ions with a number of nonionic pairs were studied. 
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The results of spectrophotometric studies showed the possibility of complex formation processes 

in the studied systems. Mathematical processing of the obtained results made it possible to 

establish the composition of complex compounds and the mechanism of their formation. It was 

experimentally proved that the obtained concentration conditions of complex implementation in 

the system "pollution component - TD component" is responsible for the greatest efficiency of 

technological detergent, therefore, can be based on the choice according to the assigned TD. 

An important characteristic of technical detergents is its anti-corrosion properties which are 

provided by the introduction of special impurities in them that counteract corrosion processes both 

for cleaning from technological contamination and for insufficient flushing of gas turbine units 

from TD residues. It should be noted that the introduction of anti-corrosive impurities increases 

the salt content of technical detergents that negatively affects the environmental friendliness of the 

product.  

We considered the possibility of reducing the corrosion activity of TD by using nonionic 

surfactants with multifunctional action. Positive results were obtained, which were confirmed by 

industrial tests. 

Conclusions 

The composition of technical pollution of compressor equipment elements has been studied 

by various physicochemical methods. The interaction in aqueous solutions of the systems "Fe (III) 

- nonionic surfactants", the results of which are the basis for the development of compositions of 

technical detergents. The anticorrosive properties of the developed ecologically safe TD on the 

basis of nonionic pairs of semifunctional action are established. 
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