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Abstract

In the work, a study was made of the rheological and physical-mechanical properties of cement grout mixture and grout cements. For a quali-
tative cementing process, an analysis of cement slurries was carried out with a study of changes in the consistency of cement slurries after a certain 
time. Thus, the acceleration of the process of drilling observation and production wells depends on the correct selected cement slurry. 
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Oil-based emulsion drilling fluids are divided into two groups 
- emulsions of the first type and the second - reverse or invert emul-
sions. If the first hydrocarbon liquid is dissolved, then the latter are 
represented by dissolved water in the hydrocarbon liquid.1

Thus, depending on what is the dispersed phase and what is 
the dispersion medium, groups of emulsions are determined. Ac-
cording to the purpose, the solutions are divided into two groups 
- drilling fluids and special fluids (for work over (work over) and 
underground well work over, perforating and conservation fluids).2

An alternative to oil-based mud (OBM) are polyethylene gly-
col-based muds that are environmentally friendly in use.

OBM have disadvantages - low stability of physical and mechan-
ical properties, significant material and time costs for their prepa-
ration and disposal, negative impact on the environment, labor 
intensity, dependence of mineral oils on external factors (tempera-
ture, pressure, chemical aggression of formation fluids).3 These 
problems with the use of OBM are solved with the use of synthetic 

and semi-synthetic oils, repeated use and an increase in the degree 
of "cut-off" of the oil during disposal.

To solve problems, the composition of the solution is provided 
using emulsion medium viscosity oils such as VMGZ 60 and VMGZ 
45; emulsifier reagents KES-1M and KES-1C; regulators of rheolog-
ical properties of organophilic clays (organobonite, beto-34), sur-
factants (surfactants) (neonol), biopolymers - PAC, KMK; to control 
the density of the drilling fluid - barite, calcium carbonate; in the 
defoamer - organosilicon liquids of the type Penta 467 or Penta 468 
type. The composition and certain properties of the proposed solu-
tion inverter solution are given in table 1.

According to the data from the table, it should be noted that the 
proposed composition of the solution can be weighted by introduc-
ing a weighted additive. However, other indicators of the solution 
do not differ from the earlier ones.

When applying the technology of thermal action on the forma-
tion, the maximum thermal and physical loads occur in the rock 
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and well lining - thermal expansion accompanying the formation 
of thermo mechanical stresses, destruction of the cement stone 

caused by the processes of interfacial transformations (recrystalli-
zation) of high-basic and low-basic hydro silicates.

Table 1: Composition and properties of inert emulsion solutions.

№ Name of ingredients Content, % Solution parameters Parameter value

1 Oil: mineral / synthetic 69 / 59 Density, kg/m3 1120/1120

2 Aqueous solution of sodium format 9.0 / 6.0 Filtrate return cm3/30min ≈ 1/ less than 1

3 Hydrophobized bentonite 3.0 / 4.0 Plastic viscosity, mPa s 35-40/35-45

4 Barite 12-Oct Dynamic shear stress (DSS), dPa 18-20/15-20

5 Rheological modifier 0.4 / 0.6 Static shear stress (SNS) 1/10, dPa 5-10/10-25

6 IES-1M / IES-1S 4.0 / 3.5 Electrical stability, V 350/380

7 Quicklime 1.0 / 0.4 pH > 7/> 7

8 Defoamer 0.6 / 0.5    

9 Surfactant 1.0 / 1.0    

*Note: in the numerator of the ESI based on mineral oil.
            in the denominator - IER based on synthetic oil.

The solution to this problem is possible due to the formation of 
low-basic calcium hydrosilicates in the forming stone even at the 
early stages of hardening by introducing silicon additives into the 
binder composition (Portland cement) or using slag compositions 
or cements of various raw materials - aluminum oxide, calcined sil-
icon dioxide, white silicon dioxide.

The results of experimental studies have shown that the most 
heat-resistant stone is formed by a composition of aluminum ce-
ment in combination with Portland cement PCT-1-50 and micro-
sphere additives (KMD), fine ash from a thermal power plant (CHP), 
as well as high-alumina cement in combination with Portland ce-
ment, slag and barite additives. For example, in figure 1 shows sam-
ples of cement stone based on PCT-1-50 and high alumina cement 
after thermal treatment, which clearly confirm the above.

When the content of the slag component of the composite ma-
terial is in the range of 20 - 80%, there is no change in the strength 
parameters after 90 days of the samples at an ambient temperature 
of about 160°C. Small changes were identified in the direction of re-
ducing the slag content of 20 and 50%, which is fully explained the 
content of Portland cement, namely to the phenomenon of destruc-
tion of its hydration. At a lower content, on the contrary, the effect 

of stability appears and the tensile strength increases.

The highest values ​​of stability and final strength are observed 
during the hardening of mixtures on the first day. Reducing the con-
tent of the slag component in the mixture leads to an increase in the 
setting time and reduce the power of the formed stone. At the same 
time, it was found that these indicators initially increased, but then 
after reaching the maximum (certain) value, they decreased. The 
optimal amount of blast-furnace slag in cement is 80%.

Thus, it is experimentally confirmed that the compositions of 
cement stones in combination with blast-furnace slag meet the 
basic requirements (in terms of the physical and mechanical prop-
erties of cement slurries) for well casing in areas of elevated tem-
peratures. Over time, the cement stone does not lose its strength, 
which is important, because the resulting stone is considered not 
only as a means of fastening the casing string (OC), but also as a 
heat-insulating material, which is especially important when using 
thermal methods of oil production (for example, combined meth-
ods of steam-gas oil extraction).4

The results of technical and technological solutions for deepen-
ing wells show their effectiveness in many areas in Western Siberia.
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Figure 1: Samples of cement stone based on PCT-1-50 and 
high alumina cement.
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