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Abstract. One of the methods for obtaining transformer oil and its physicochemical analysis in oil 
refining has been analyzed using differential thermal analysis. Based on the results obtained, 
general information about transformer oil is given. Based on the data obtained by the DTA method, 
the chemical scientific and theoretical knowledge about transformer oil was enriched. The 
functional groups in the transformer oil were determined by the IR spectrum. 
Keywords: DTA, temperature, derivatography, transformer oil, exothermic effects. 
 
INTRODUCTION 
Today in the world, much attention is paid to the processing of petroleum products and the 
production of new types of products. Such products may include the extraction of transformer oils. 
It is important to increase the power and frequency of operation of transformers operating at high 
loads, on which the quality of the oils used depends. Therefore, it is important to develop 
technological processes for the production of transformer oil with high physicochemical and 
colloidal characteristics, to study the scientific basis of the obtained efficiency indicators and to 
increase the efficiency of their use. 
It is known that in the production of transformer oils, low-sulfur, non-paraffinic oils are refined, 
and oils are refined in an adsorption and alkaline acid medium. The production of transformer oils 
from paraffinic sulfur and low-sulfur oil refining of acocide is carried out according to the 
traditional technological scheme: in this case, deep paraffinization is carried out at a given 
temperature using oil-selective phenol using a ketone-toluene solvent and natural bleaching clays. 
At the same time 0.2-0.3% of an antioxidant ionic additive (2,6-di-tert-butyl paracresol) is added 
to the total amount of finished transformer oils produced by Eca [1]. 
When studying inventions and patents on technologies for the production of transformer oils, 
scientific conclusions were obtained on the following results. The purpose of transformer oils is to 
insulate electrical devices and their equipment, as well as to increase their anti-alcohol properties 
[2]. 
According to the chemical composition, transformer oils from petroleum products are obtained by 
means of aocytic hydrocarbons and their processing and are subsequently subjected to selective 
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purification. It also contains sulfur, oxygen and nitrogen. Oil is a heterogeneous and simple 
substance consisting of a mixture of different hydrocarbons: (tar, killot, etc.) And, of course, it 
also depends on the origin of the oil. The quality of the oil depends on the degree of purification it 
produces [3]. 
There is a single integrated system for the extraction of transformer oil from petroleum feedstock 
and other types of oils, which is carried out by separating into acoc oils, depending on the function. 
They (motor, accusatory and maxcuc) differ in their origin. This ECA plays a particularly 
important role in the production of transformer oil. Acoc oil is made from 1 teaspoon of low sulfur 
fuel oil. It is obtained by hammering in a vacuum octet, forming a series of processing steps. In 
accordance with the operational requirements for the oil, it is subdivided into the selective cleaning 
process, the waxing process and the contact cleaning levels [4]. 
The adsorption method is widely used in the regeneration of transformer oils. The following 
authors conduct adsorption studies[7-14]. 
 
MATERIALS AND METHODS 
Vacuum motion is the boiling process of components (fuel oil) and a number of petroleum 
dictillates at high temperatures and high pressures. Petroleum dictyllites differ from each other in 
different molecular weight, composition and properties (density, viscosity, viscosity index, flash 
point, etc.) [5]. 
The resulting transformer oil was analyzed on an IRTracer-100 infrared spectrometer 
(SHIMADZU CORR., Japan, 2017). 
 
EXPERIMENTAL WORK AND DISCUSSION 
Cyte tension was calculated using two different formulas. In both formulas, the indicators have the 
same meaning. (Formula-1): 

 
Determination Of The Kilota Cone In Transformer Oils 
Chemical analysis is carried out to determine the quality, composition, structural elements, fatty 
acids and other components of oils. Many chemical indicators are oil quality indicators that are 
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regulated by SS-32327 and show how to use canoatdatrancformator oils. Some of these indicators 
are used in oil production and refining technologies. Kiclota coni oils is one such indicator. 
acidity (ac.) means the amount of potassium hydroxide (K OH) in milligrams used to neutralize 
free fatty acids in 1g of oil. The quality of transformer oils is regulated by SS -32327, which is 
based on quality indicators. 
To determine the cone of kilota in oil, a 3-5 ml sample is weighed on a volatile balance in a 250 
ml conical test tube. Then, to dissolve the oil, 50 ml of a neutral mixture prepared in a 2:1 ratio 
from diethyl ether and 96% ethyl alcohol is poured into the flask. A few drops of a 1% alcoholic 
solution of phenolphthalein (indicator) are added to it. With stirring, titrate the resulting solution 
with 0.1 N. With an alcoholic solution of caustic alkali until the burette is light pink. The volume 
of the carboxylated alkaline solvent acocida kiclota coni is calculated using the following formula: 
 

 
 
Determination of tensile stiffness and kiclota coni is one of the most important properties when 
testing the 
7 
colloidal stability of transformer oils. After all, a change in these two parameters determines the 
quality of the transformer oil and the frequency of maintenance. In fig. 1 in the experimental 
acocida, the voltage and kiclota con of the low-voltage transformer oil used locally were 
determined, and the service life of the acoc was determined based on the experimental results. 
Based on this, it can be seen that the service life of low-voltage transformer oils is up to 10-11 
years. 
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(a) 
 
FIGURE 1. Stress of the liner and dependence of the kilota cone on the operation of the 
transformer oil. 
 
Differential thermal analysis (DTA) is a test method that involves heating or cooling a sample at 
a specific rate and recording the temperature difference between the test sample and a reference 
sample (reference) over time. 
The method is used to sample phase changes and study their parameters. 
DTA is the most common thermal analysis method due to its wide range of valid data. 
An inert substance is used as a reference sample, the values of thermal power and thermal 
conductivity of which are close to the investigated substance, which does not undergo structural 
or phase changes in the investigated temperature range. Thus, the difference in temperature 
between the test and the reference samples, which occurs during simultaneous heating or cooling, 
depends on the endo- or exothermic changes or reactions in the test sample. 
  
Differential thermal analysis allows you to establish: 
- presence or absence of transformation changes; 
- temperature at the beginning and at the end of any process accompanied by a change in the 
energy balance in the system; 
- the nature of the process over time; 
- displacement of one effect or another under the influence of external factors (pressure, 
changes in the composition of the environment). 
The method is used to study medicines, food and biological products, organic and inorganic 
substances. 
Differential Thermal Analysis (DTA) is a test method that involves heating or cooling a sample at 
a specific rate and recording the temperature difference between the test sample and the 
corresponding sample over time. 
Thermal analysis is also often used as one of the main methods for studying heat transfer through 
structures. Basic data for modeling the behavior and properties of such structures are obtained by 
measuring the heat capacity and thermal conductivity. Many substances shrink or swell during 
thermal analysis. 
Thermal analysis was recorded in the Paulik-Paulik-Erdey system derivatography at a rate of 10 
deg / min and in the sensitivity parameters of the T-1200, TG-200, DTA-1/100, DTA-1/100 
galvanometers. with 0.128-0.134 gramme. The recording was made in atmospheric conditions. 
The handle was a corundum crucible without a lid, 10 mm in diameter. Al2O3 was used as a 
reference (the results are shown in Figure 2). 
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FIGURE 2. A sample of transformer oil on a devitogram. 

 
Differential thermal analysis can be used to determine the tolerance limit of a transformer oil 
sample, taking into account its operation at high temperatures and bocim octi during operation. 
As a result of inspections, the transformer oil showed eleven exothermic effects at temperatures of 
118, 160, 192, 230, 328, 342 ° C. Eleven exothermic effects appear at the following temperatures 
260, 318, 363, 380, 390, 405, 445, 458, 532, 612 ° C. Mass frequency76.49%, was carried out in 
the range of 60–90 ° C with a thermogravimetric tip. 
Optical shielding liquid was used in the range of 4000-400 cm-1 A4 cuvettes with a device 
operating on the principle of two-beam alternating light (the results are shown in Fig. 2). 
In this analysis, the chemical group of components in the composition of the transformer oil was 
also identified (shown in Fig. 3.) The composition of the transformer oil is very complex, it consists 
of paraffin-naphthenes, polycyclic aromatic hydrocarbons. Transformer oil can be explained by 
alkanes with strong absorption lines at 2922.16 cm-1, separated by IR spectral analysis, and strong 
absorption lines at 22852.72 cm-1 can be explained by OCN3 and NCN3, symmetric and 
antisymmetric vibrations. 

 
FIGURE 3. IR spectral analysis of the composition of transformer oil. 

 
The absorption of halogenated alkanes on the lines 1454 cm-1, 1377.17 cm-10-SO2 and 696 cm-
1 is associated with the vibration of long paraffinic CN2-CN2 chains, 1454.33 cm-1 with the 
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vibration of the methylene group, and 1600 cm-1 along hicoba double bond belonging to the group 
of compounds. 
Based on the IR spectral analysis of transformer oil, it is possible to distinguish not only paraffin, 
cycloparaffin and polycyclic aromatic hydrocarbons, but also an equally important group of 
aromatic hydrocarbons. It is possible to distinguish between monocyclic (gasoline homologues) 
and condensed bicyclic (naphthalene homologues) hydrocarbons. 
As evidence of the above differences, it was found that the linear absorption of bicyclic condensed 
aromatic precipitants was 1454.33 cm-1, depending on the intense trippet distribution of 600-700 
cm-1, which is clearly observed in the IR spectrum of the composition. 
Condensed bicyclic aromatic hydrocarbons are eclectic in terms of the properties of polycyclic 
aromatic hydrocarbons in transformer oil. The main difference between them is that the absorption 
of vibration lines corresponding to the requirements of the C = O and -C - O - C - groups was 
characterized in the spectra of heavy hydrocarbons. 
The absorption of the 1313.52 cm-1 lines indicates that the transformer oil contains the SO2 group 
belonging to the cuffs. The presence of sulfur in the composition increases its corrosion resistance 
during operation and helps maintain the viscosity of the transformer oil. 
The absorption of the 1600.92 cm-1 line is characterized by the presence of a small amount of 
aromatic ring structures, that is, the presence of benzene-type compounds, the absorption of the 
1676.14 cm-1 line. 
In the IR spectral analysis of paraffinized oil in transformer oil with a linear absorption of 1454.33 
cm-1, it is relatively clear that they belong to bicyclic condensed aromatic compounds with a 
diffusion intensity of 700-800 cm-1 triplet. 
The results of the study show that, depending on the rate of reverse absorption, the desulfurization 
of waxed oils increases their oxidizing and anticorrosive properties in transformer oil. 
 
CONCLUSION 
The inclusion of ionic and phenolic additives in the composition of transformer oil as an 
antioxidant additive reduces the spark index, which meets the requirements of technical 
specifications. The IR spectrum of a transformer oil rig represents the absorption of lines of various 
organic compounds of petroleum mineral oils. 
The new composition of the transformer oil was studied using the DTG (Differential Thermal 
Gravimetry) nozzle, which recommended the evaporation and dissolution of the transformer oil 
components in the composition, as well as indicators of thermal and thermo-oxidative processes. 
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