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Nanofluids are promising heat carriers, which contribute to 
the overall efficiency of energy systems. The main obstacle to the 
practical application of nanocoolants based on aqueous propylene 
glycol solutions is the lack of accurate data on their thermophysical 
properties. In the paper, experimental study (adiabatic calorimetry 
method) of the heat capacity and parameters of solid phase – liquid 
phase transitions of propylene glycol and coolant based on aqueous 
propylene glycol solution is carried out. Experimental study of the 
heat capacity of the liquid phase of the coolant based on an aqueous 
solution of propylene glycol with additives of Al2O3 nanoparti-
cles (up to 2.01 wt. %) in the temperature range of 235...338 K and 
propylene glycol with additives of Al2O3 nanoparticles (1.03 wt. %) 
in the temperature range of 268…335 K is performed.

The comparison of the temperature dependence of the effective 
heat capacity of coolants with changes in their internal structure is 
made. It is shown that adding water to propylene glycol increases the 
temperature and heat of the solid phase – liquid phase transition (the 
heat of the propylene glycol phase transition is 37.85 J·g–1, propylene 
glycol/water coolant (54/46 wt. %) – 77.97 J·g–1). It is shown that 
additives of Al2O3 nanoparticles both in propylene glycol and in the 
coolant based on an aqueous propylene glycol solution contribute to 
the reduction of the heat capacity of the liquid. The heat capacity 
decreases approximately in proportion to the increase in the con-
centration of nanoparticles. The effect of heat capacity reduction 
is greater at high temperatures (3.9 % at 265 K and 5.0 % at 325 K 
for the nanocoolant with an Al2O3 nanoparticle concentration of 
2.01 wt. %).

The results obtained will improve the design quality of heat 
exchange equipment using nanocoolants. The results are useful for 
developing methods for predicting the specific heat of nanofluids.

Keywords: coolant, propylene glycol, nanoparticles, caloric 
properties, heat capacity, phase transition, melting point, adiabatic 
calorimeter.
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Zinc mesh electrode was proposed for creating a prototype of an 
electrochromic device capable of recuperating energy spent on co-
loration. The search for a suitable formation regime of the mesh elec-
trode with required capacity was realized using several approaches: 
use of multiwire substrates, deposition of zinc from different electro-
lytes, change in the composition of pasted electrodes. Deposition of 
zinc from a simple sulfate electrolyte yielded good deposits, however, 
their capacity wasn’t sufficient. The use of the alkaline zincate elec-
trolyte yielded deposits with developed surface and higher capacity, 
but the deposits had dark color, poor adhesion and were falling 
off the substrate. The pasted electrode with a paste of zinc oxide, 
graphite and polyvinyl butyral demonstrated the highest capacity 
of – 0.83 mA·h. The proposed method for forming the zinc mesh 
electrode was used to develop a prototype of electrochromic devices 
capable of recuperating electrical energy. 

The assembled prototype with the described electrodes demon-
strated stable characteristics at a coloration degree of 50 %. The 
prototype was also capable of working as an energy storage unit and 
was used to power an LED.

Keywords: electrochromic device, nickel hydroxide, polyvinyl 
butyral, zinc, zincate, zinc electrode, recuperation, chemical power 
source, discharge, charge.
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This paper addresses the prospects of recycling waste from oil 
and gas extraction in order to manufacture building materials. The 
principal possibility has been established to apply the examined 
samples of drilling sludge as the basic raw material and a mineral 
additive in the compositions of masses to produce wall ceramics with 
the required consumer properties.

The main technological parameters for obtaining wall ceramics 
using the samples of gas extraction waste have been investigated. 
The formulations for ceramic masses have been developed applying 
fusible medium-sintered loam and drilling sludge in the amount of 
20–80 % by weight. The properties of the obtained ceramic sam-
ples containing clay and high-carbonate drilling sludges have been 
analyzed. It has been found that increasing the amount of drilling 
sludge in the samples by 20 % to 80 % leads to a decrease in the 
density, strength, and an increase in the water absorption of the 
samples, which affects the quality of ceramics and the possibility of 
its practical use. We have established the regularities of change in the 
properties of the wall materials samples depending on the amount of 
the examined drilling sludge.

The optimal number of drilling sludge samples for the manufac-
ture of wall ceramics with the norm-compliant properties has been 
determined. It has been found that it is possible to use clay drilling 
sludge (20–80 %) in the composition with fusible loam in order to 
obtain frost-resistant ceramic materials whose water absorption is 
at the level of 12 %, of grade M 125–M 175. Adding high carbonate 
sludge to fusible loam in the amount of 20 % makes it possible to re-
ceive frost-resistant ceramic materials of grade M 75, in the amount 
of 40 % – of grade M 100.

Keywords: drilling sludge, ceramic materials, ceramics, den-
sity, water absorption, frost-resistant wall ceramics, loam, mineral 
additive.
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Corrosion elimination implies the application of corrosion-re-
sistant alloys, which is associated with high costs and is not a reli-
able enough technique, as well as corrosion inhibitors, which need 
to be constantly improved to improve their efficiency and bring 
down the cost. As corrosion is characterized by the destruction of 
a material as a result of interaction with the environment, one of 
the expedient methods for its minimization is the use of inhibitors. 
Therefore, it is a relevant task for environmental protection and 
economic development of the country to devise effective means to 
protect metals against corrosion. The reported inhibitor AC-2 (the 
solution of a mixture of 2-alkylimidazolines in methanol) rather 
effectively protects steel against corrosion in water-oil mixtures at 
the high concentrations of mineral salts in water. The efficacy of the 
inhibitor is almost unaffected by the ratio of the volumes of oil and 
concentrated aqueous solutions of sodium chloride. When using the 
inhibitor at a concentration of 50 mg/dm3, the degree of protection 
of steel against corrosion exceeded 90 %. This is due to the fact that 
the protection of steel against corrosion occurs through the adsorp-
tion of the imidazoline components at the metal surface and the ad-
sorption of organic oil components on the hydrophobic alkyl groups 
of 2-alkylimidazolines. In this case, the hydrophobization of the 
metal surface proceeds in the presence of minor quantities of oil. It 
has been shown that in the mixture that contained 200 cm3 of a 3 % 
sodium chloride solution and 800 cm3 of oil at the concentration of 
acetic acid, respectively, 0.5 and 3.0 g/dm3 at a temperature of 80 °C 
at a dose of the inhibitor of 15–50 mg/dm3 the efficiency reached 
72–92 %. This makes it possible to resolve the issue of the rational 
use of natural resources and ensures the transition to the application 
of environmentally safe and energy-efficient technologies.
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One of the industries that play a role in supporting the deve-
lopment of the country is the oil and gas industry. In addition, this 
industry has an influence on the country’s economy, so it must be ope-
rated as efficiently as possible so as not to produce substantial costs 
and not have a significant impact on the country’s economy. The oil 
and gas industry is equipped with good supporting equipment that 
plays an important role in the success of the production process. The 
most important equipment for the continuity of production is the 
pipe. Generally, this pipe is made of mild steel and the material com-
monly used for pipes in the oil and gas industry is API 5L. Corrosion 
is one of the challenges found in pipes in the oil and gas industry. This 
is due to aggressive ions such as Cl– and also the fluid contained in 
the pipe. The aggressive ions that exist can cause corrosion in the 
form of pitting corrosion. Corrosion that occurs in pipes in the oil 
and gas industry must be addressed as efficiently as possible with ef-
fective results. Inhibitors are one solution that can provide effective 
results in reducing corrosion rates. Corrosion rate can be reduced by 
99 % or more if the concentration of the inhibitor is appropriately 
added. Generally, inhibitors that are often used are inorganic inhi-
bitors, where these inhibitors contain chemical compounds that are  
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harmful to the environment and health. So, currently there are many 
developed environmentally friendly inhibitors, namely inhibitors 
produced from plants and fruits. Environmentally friendly inhibi-
tors do not have an impact on environmental pollution because the 
material from these inhibitors has organic properties. Until now, 
there have been many studies on environmentally friendly inhibitors 
carried out on API 5L steel. However, there have been no studies on 
inhibitors obtained from Areca Flower extract as environmentally 
friendly inhibitors. Thus, this study was conducted in order to deter-
mine the effect of adding environmentally friendly inhibitors on the 
corrosion behavior of API 5L steel pipes in aggressive environments, 
namely HCl media. Areca flower extract has been investigated as 
a green corrosion inhibitor on API 5L Grade B in 1 M HCl acidic 
solution using Linear polarization and Electrochemical Impedance 
Spectroscopy (EIS). Additions of 4 ml, 8 ml, 12 ml, 16 ml, and 20 ml 
of corrosion inhibitors increase the efficiency of the inhibitors. 
Optimum inhibition efficiency occurs with the addition at a concen-
tration of 20 ml is 96.6 % on Electrochemical Impedance Spectro-
scopy (EIS) testing. Polyphenolic and flavonoid compounds con-
tained in the areca flower inhibit corrosion by physical adsorption, 
to form a monolayer which can inhibit corrosion. Adsorption occurs 
spontaneously in accordance with Langmuir isothermal adsorption. 
The polarization showed that the areca flower extract acts through 
mixed-type inhibition. The value of the free energy of –7.026 kJ/mol 
of adsorption indicated that the adsorption of inhibitor molecules 
was typical of physical adsorption.

Keywords: Green Inhibitors, Areca Flower, EIS, potentio-
dynamic polarization, weight loss.
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The application of the combustion process influenced by mag-
netic circle 4 poles sequentially (N-S-N-S) against premixed com-
bustion of vegetable-aromatic oil at an equivalence ratio approaching 
stoichiometry is studied. The reactant reaction causes the heat  
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transfer to be characterized by the increase in temperature and has 
the main strength that combines the metal atoms due to the inte-
resting pull (N-S) and (S-N) causing the electrons to move freely 
due to energy electron. Electron interaction induces the separation 
of atoms from the reactants, followed by atomisation and fuel trans-
fer into a droplet and then collisions into a smaller droplet, smoother 
and isolated forming cellular-cellular APIs. The results of the study 
reported that the magnetic field makes a premixed combustion reac-
tion more intense as the magnetic field makes the spin of the electron 
and the proton hydrogen become more energetic. More energetic 
electrons and protons are more actively changing the structure of 
carbon bonds in saturated and unsaturated fatty acids, both long 
and short chains. Long-chain saturated fatty acids and polar forms 
are more active than short and straight because they have a stron-
ger polarity and a more free electron movement. Magnetic field 
administration makes fire more reactive, faster in the vines, because 
paramagnetic O2 is emitted more across the fire from the South  
Pole (S) to the North (N) while the heat carried by H2O that is 
diamagnetic is emitted more across the fire from the North Pole (N) 
to the South (S). This event occurs in the shift of magnetic coil U  
and S. Consequently, in the area of switching, there is the formation 
of cellular-cellular fire and the growth of radius equivalence.

Keywords: vegetable oil, magnetic field, air-fuel comparison, 
triglycerides, geometry optimization, magnetic line direction, bio- 
additives.
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A new composition of the environmentally friendly water-based 
casein adhesive glue with the increased adhesion to the sub-
strate (glass, polyethylene terephthalate, etc.) and the improved 
water resistance has been developed and explored. The glue is easily 
washed away when labeling products that are packaged in reusable 
containers, but, at the same time, possesses high adhesion to different 
surfaces. The optimal formulation for the developed glue adhesive 
composition based on casein has been determined with the help of 
the investigated properties. The effect of the amount of a modifying 
additive on the dynamic viscosity at different deformation rates, 
the stickiness of the adhesive composition, and the hydrogen ions  
index (pH) has been studied.

Such technological properties of the glue adhesive composition 
were investigated as viscosity – 170 Pa·s; pH – 7.21; the mass share 
of dry residue – 38.2 %; stickiness – 58.17 a. u.; working tempera-
ture – +20…+25 °С.

The optimal technological parameters for using the glue have 
been defined: optimal viscosity, from 130 Pa·s to 170 Pa·s; tempera-
ture, 25 °C, and 35 °C, respectively. The adhesive strength between 
a paper label and glass is 4 points, polyethylene terephthalate –  
3 points. The operation properties were assessed based on the 
resistance of the glue adhesive composition against changes in 
temperature and environmental conditions, humidity, and mechani-
cal impact.

The requirements for the glue adhesive have been stated that are 
to be taken into consideration in its operation: resistance against the 
condensed and icy water and the ability of the label to be removed 
from the surface of the container in a washing machine at a tempera-
ture of 70–80 °C. 

The glue adhesive composition was examined by a SAB Mil-
ler method to assess its quality during an ice water resistance 
test. A copy paper method was used to assess the label gluing 
quality. The requirements for the glue adhesive have been de-
fined, which should be taken into consideration in its opera-
tion (the resistance against the condensed and icy water and 
the removal of a label in a washing machine at a tempera-
ture of 70–80 °C with the addition of NaOH or surface-active  
substances).

Keywords: glue adhesive composition, casein, modifying addi-
tive, stickiness, adhesive strength, water resistance, properties.
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