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Abstract: The objective of this paper is selection the appropriate well operation conditions 

and effective wax inhibitor to reduce impact of wax in oil on production. The field operation is 

complicated with formation of wax deposits in flowlines and tubings due to high wax 

concentration in oil and improper wells operation. Expensive selection of effective wax inhibitor 

is regularly carried out in the field. 

The methodology of research used in this paper basically includes theoretical and 

experimental approaches. Theoretical approach is devoted to studying the thermodynamic 

functions of state of the system during wax crystallization in oil. This approach allows to explain 

behavior of wax in oil during crystallization. The authors of this paper calculated thermodynamic 

state functions of the system during wax precipitation in hydrocarbon solution and in reservoir 

oil to describe the process of wax crystallization and to explain change of apparent WAT with 

change of the well operation conditions and dosing of wax inhibitor. Calculations of 

thermodynamic state functions for model hydrocarbon solutions were carried out for pressure, 

ranging from 0.1 to 40 MPa, and for wax concentration in solution, ranging from 10 to 60%. 

Experimental approach was based on studying wax precipitation in reservoir oil by visual 

method using microscope under high pressure. The study was performed in the pressure range 

from 5.6 to 18.4 MPa, and wax concentration of 24%. Experimental data of wax precipitation in 

kerosene and in oil was processed using Vant Hoff's diagrams, Gibbs free energy equation 

during chemical reaction, and first and second laws of thermodynamic equations. 

The main result of this paper is examination of impact external factors on wax 

crystallization in oil, which will assist to select the well operation conditions in the presence of 

parafinization. Particularly, it was determined that with increase in pressure, apparent wax 

appearance temperature (WAT) is increasing, however, wax crystallization rate is declining. 

Additional research showed that apparent WAT is decreasing when oil cooling rate and 
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