International Journal of Discoveries and
I J D IAS Innovations in Applied Sciences

| e-ISSN: 2792-3983 | www.openaccessjournals.eu | Volume: 3 Issue: 5

Possibility of Regeneration of Used Low-Freezing Liquids

Ravshan Khakimov
Cand. Sc., acting professor of the Tashkent State Transport University, Republic of Uzbekistan,
Tashkent

Dmitriy Ayrapetov
Assistant of Tashkent State Transport University, Republic of Uzbekistan, Tashkent

Abstract:

One of the reasons for frequent breakdowns of a car engine is its overheating, which is caused by
the unsatisfactory state of low-freezing fluids, which must be changed in a timely manner, but
every year thousands of tons of ethylene glycol are simply poured into the sewer. Ethylene glycol
and its solutions are toxic. Compared to light petroleum products, they cause poisoning only when
ingested. Therefore, studies on the regeneration of low-freezing liquids are appropriate and relevant
from an environmental and economic point of view.

There are various ways to regenerate low-freezing liquids, however, they are all very laborious and
energy-consuming. The purpose of this work is to develop a method for the regeneration of low-
freezing liquids with the maximum reduction in energy and labor costs.
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Introduction

One of the main and common causes of engine breakdowns, most often leading to a major
overhaul, is overheating. This is due to trends in the shift of engine operation to the upper
temperature limit, a decrease in the volume of the coolant, and an acceleration of heat transfer
processes due to an increase in fluid circulation [1,2,3,4]. On the other hand, engines are subject to
more and more "strict" requirements for low-freezing liquids, which accordingly affects their
availability and cost, which contributes to the emergence of a large number of counterfeit products.
All this can lead to rational and modern storage and operation of vehicles [5].

Antifreeze solutions based on water (antifreeze) are known in nature and are widely used, in most
cases antifreezes are used for cooling, for example, in internal combustion engines, cooling systems
in production, etc. [6]. It is also advisable to use antifreeze for heating: heating systems of railway
cars, cars, residential buildings. The composition of antifreezes includes salts of inorganic and
organic acids, alcohols, glycols, glycerin, acids and bases, amino acids and other compounds [7,8].

At the beginning of the 20th century, the first low-freezing coolant appeared, called "antifreeze",
which was made on the basis of glycerin. Such a coolant was a mixture of water and glycerin in a
ratio of 35:65, had a freezing point of minus 40 ° C, and a boiling point of 290 ° C. The
disadvantages of this antifreeze were high viscosity and insufficient fluidity. In the 1930s, ethylene
glycol became the basis of coolants. In 1937, ethylene glycol-based coolants practically replaced
glycerin and methanol. A mixture of ethylene glycol with water is highly corrosive and tends to
foam, so it is necessary to add various kinds of additives to the coolant [9,10,11]. Ethylene glycol
antifreezes, which have been used for many years, have proven themselves as coolants, but they
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have a number of significant disadvantages: high toxicity, fire hazard [12-14], explosion hazard,
high viscosity at low temperatures, increase in freezing point during concentration.

As of January 1, 2021, 2 million 767 thousand 126 cars were registered in the Republic of
Uzbekistan, of which 467,176 cars were registered in Tashkent. Each of the vehicles for their
operation requires a large amount of fuel, lubricants and technical fluids, including low-freezing
ones, such as antifreeze. According to the requirements, antifreezes are recommended to be
changed at least once every 2 years, or after 30 - 45 thousand km of the car's run.

According to statistics in the Republic of Uzbekistan in 2017, there was about 114.7 million tons of
waste, of which 42.8 million tons of toxic waste subject to mandatory processing. Therefore,
consistent work is being carried out in the country in the field of environmental protection,
improvement of sanitary and ecological situation [15,16,17].

Ethylene glycol solution belongs to the third hazard class [18], is capable of harming the
environment, is toxic to humans, and ignites at temperatures above 120 degrees. Therefore, the
disposal of antifreeze based on ethylene glycol solution from the heating system is carried out
according to environmental and safety standards [6,18].

However, even despite the high toxicity of antifreezes, some organizations, such as car parks,
services and replacement posts, gas stations, to save money, independently pump low-freezing
ethylene glycols from the cooling and heating systems and pour it into the nearby area into the soil
or wastewater [19,20 ,21]. Toxic components enter the soil and accumulate, causing damage to the
environment. It is forbidden to drain the used liquid into the sewer: when the used antifreeze comes
into contact with the sewer pipes, metal corrosion can begin, which in a short time can lead to pipe
breaks, and also forms components hazardous to health and the environment.

Methods: study of the physical and chemical properties of spent low-freezing liquids; search for
the optimal regeneration method, testing the low-freezing liquid before and after regeneration for
density, freezing point, crystallization onset temperature, rubber swelling and corrosive effect,
ethylene glycol content, determining the most effective component and quantitative composition of
ethylene glycol and additives in the obtained low-freezing liquid.

A sample of spent antifreeze was taken in the 2nd bus depot in Tashkent, from the Isuzu NP-37 bus
after 80 thousand km. mileage (Fig. 1) Brand of antifreeze "Antifreeze ISUZU Genuine", red. The
purpose of choosing a specific antifreeze was that usually, the composition of the studied coolants
(antifreezes) includes monoethylene glycol (or ethylene glycol), distilled water, a complex of
functional additives (especially anti-corrosion ones) dye, i.e. because the composition between
different brands of antifreeze differs slightly, it was chosen from the bus in which regular
replacement takes place, due to its frequent replacement. In this scientific study, it was not
important to study a large sample, the essence was to develop a regeneration method and test it in
nature.
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Fig. 1. Sample of waste antifreeze

At the beginning, an analysis of the used antifreeze was made (Table 1)

Table 1. The results of the physico-chemical parameters of antifreeze before regeneration

The name of indicators Waste antifreeze
Colour Cloudy red
Density at 20 ° C g/ cm? 1,065
Freezing temperature, ° C -33
Ethylene glycol content,% 47

Fig. 2. Determination of the density of antifreeze

According to the results of the analyzes, it can be seen from the table that the appearance was
determined visually: the antifreeze had a dirty red color, cloudy and with a slight coating on the
surface of the oil. Also, according to GOSTs, we determined the density, freezing point and% of
ethylene glycol, according to the results of the research, we can state that the antifreeze is of poor
quality. According to literary sources, tk. the composition of antifreezes of various brands
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practically does not differ in composition (only due to the presence of a different kind of additive
package) it was not important to research several brands of antifreezes.

The aim of the scientific research was to develop a regeneration method and to test it in nature, i.e.
on a specific sample of "ISUZU Genuine Antifreeze".

For further experiments, it was necessary to prepare a filtration device, which would make it
possible to determine mechanical impurities and at the same time obtain a transparent liquid for the
next tests.

Conclusion

The subject of the publication of a scientific article is the development of a method for the
regeneration of antifreezes by filtration and distillation.

The principle of regeneration of spent antifreeze is that at the beginning, the used antifreeze was
separated from oil and mechanical impurities by settling, for 5 days at a temperature of 40-45 ° C
and filtered through paper filters, then the antifreeze purified in this way was subjected to
distillation. Further research results will be published in future independent studies.

Thus, the possibility of regeneration of low-freezing liquid waste only at one ATP will significantly
improve the environmental situation, because antifreeze is a very toxic liquid, it eliminates the need
to drain it into the sewer and contaminate the soil, and from an economic point of view, because. at
one of the workshops of the ATP, you can organize a workshop for the regeneration of antifreeze,
and not buy it at an inflated price.
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