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Abstract

Purpose. Research and substantiating the expediency of cement mix formulations of grout slurries with different Defecate
additive content and their effective use when cementing the reservoirs prone to absorption of the cement slurry, as well as to
prevent behind-the-casing flows and for cementing operations in the zone of abnormal pressures (hydraulic seam fracturing).

Methods. Analytical and experimental studies of the physical-chemical grout slurry properties are used: determining the
influence of the Defecate additive content on the cement mixture technological properties; study of a change in the grout
slurry rheological characteristics at various temperature conditions; testing the formulation of grout slurry with different
rates of strength development; substantiating the economic efficiency of using the grout mixtures with the Defecate additive.

Findings. It has been revealed that the cement mixture fluidity increases by 10-20% with the addition of a Defecate in the
proportion of 5-20%. With a further increase in the Defecate content, the stone strength deteriorates, and with a decrease, the
grout slurry concentration increases. It has been found that when Defecate is added to the cement mixture in a proportion of
20%, the pumpability of the cement slurry doubles, that is, from 1.5 to 3 hours. The economic efficiency has been proved of
using these mixtures during insulating activities in the well No. 122 of the Kulychykhynske NHKR (oil and gas condensate
field). The improved formulations of grout slurry with the addition of a Defecate are recommended to be used during repair-
insulation works for delimitation of producing reservoirs prone to absorption, behind-the-casing flows and hydraulic fracturing.

Originality. New dependences have been determined of the technological and rheological characteristics of grout slurries
on the content of the Defecate additive, which makes it possible to set its optimal proportion.

Practical implications. The use of grout mixture based on the Defecate will expand the raw material base for obtaining
lightweight grout slurries. The properties of such a solution make it possible to use a grout mixture for cementing wells in
the zone of abnormal pressures, while reducing the costs for the process of reservoir delimitation.

Keywords: well, behind-the-casing flows, producing reservoir, grout slurry, Defecate

1. Introduction

Currently, both in Ukraine and in other countries, from 10
to 60% of wells require capital repairs or even abandonment
due to emerging behind-the-casing flows [1]-[3]. This is
caused by an emergence of behind-the-casing flows, which lead
to premature flooding of wells, which do not confirm the initial
hydrocarbon reserves, and also pose a threat to the environment
and human safety. The problem is very relevant for oil and gas
companies both in Ukraine and in the world [4][5].

It is well known that flooding of wells during operation
makes them unsuitable for efficient operation, causing irrepa-
rable losses of oil and gas, contamination of subsoil, deterio-
ration of the ecological situation, creating a fire hazard. This
leads to an increase in the stock of inactive wells, which
require very high costs to be restored [6].
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Analysis of operational information from NGDU Polta-
vanaftogaz, PJSC Ukrnafta and PoltavaGasVydobuvannya
GPD for 2006-2019 has shown that during the wells operation
by these enterprises, a significant number of them have inter-
casing pressure, and there is a tendency to an increase in the
scope of work aimed at eliminating such complications [7], [8].

Accordingly, the attempt of producing companies to ex-
tend the life of wells almost always becomes one of the main
tasks in the fields development and the prerogative when
forming business plans [9].

1.1. Literature review

One of the main causes of behind-the-casing flows is
poor-quality fastening of wells, in particular, the interval of
productive horizons occurrence [10]. This is the result of the
insufficient efficiency of technologies for their fastening
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used at this time (imperfection of technical means and grout-
ing materials), which do not prevent the formation of chan-
nels in the cement stone, at its contact with the rock and
casing string, as well as the destruction of the cement sheath
from various loads [11].

Statistical analysis of the quality of oil and gas wells fas-
tening over the past decade using standard grouting materials
indicates the insufficient quality of the cement stone adhe-
sion to the casing string (Table 1).

Table 1. Statistical analysis of the quality of oil and gas wells fas-
tening at the geological enterprises of DP Poltavnaftoha-
zheolohiia and SE Chernihiv Naftogaz Geologiya

The quality of the cement stone
contact with the casing string,
according to the well cementa-

Enterprise Groutl_ng tion acoustic control, %
material -
Fluid-
. Loose Poor
tight
contact contact
contact
Slag-sand
cement of
general 19.6 12.4 68.0
DP Poltavnafto- grinding
hazheolohiia (ShPTsS-120)
Cement-ash
mixtures 44.2 48.6 7.2
(CZS)
SE Chernihiv ShPTsS-120  20.1 13.7 66.2
Naftogaz Geologiya CZS 36.4 53.3 10.3

The majority of gas, oil and water inflows occur in the first
2-8 hours of waiting for the cement hardening, which is large-
ly due to a decrease in the hydrostatic pressure of the cement
slurry column during the hardening process (more than 80% of
the behind-the-casing gas, oil and water inflows) [12].

The emergence of behind-the-casing flows, according to
most industry experts, is caused by loose contact of the ce-
ment sheath with the casing string and the rock. But in prac-
tice, such views are not always confirmed. In particular, in a
majority of cases, despite the cementation acoustic control
data, which correspond to a high degree of the cement stone
adhesion to the casing string and the walls of the well, there
are behind-the-casing and interstratal flows, which indicate a
poor tightness of the cement sheath body [13].

The quality of well cementing, in which the migration of
reservoir fluids is potentially possible, depends on a wide
range of the grout slurry technological parameters. It also
depends on the modes of the process itself: incomplete re-
moval of flushing fluid and filter cake; incorrect choice of
the grout slurry concentration; premature thickening; high
filtration; high permeability in the early stages of cement
hydration; significant volumetric shrinkage; osmotic mass-
transfer; destruction of the cement sheath due to its insuffi-
cient thermal and rust resistance; poor-quality contact of the
cement stone with the casing string and well walls [14].

During the period of time when the cement stone is simi-
lar to a permeable matrix of hydration products, the pore
space of which is filled with free water, the most favorable
conditions are created for the reservoir fluid filtration
through it. This may cause suffusion channelling.

In practice, the main condition for preventing fluid inflow
during cementing operations is the correct selection of the
grout slurry concentration when pumping it into the well.
But, according to the literature data, the dynamics of a
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change in the pressure acting on the well walls during the
cement stone structure formation at the early stages of its
hydration is of no less importance. During the period when
the grout slurry is a porous body, the potential danger of
fluid breakthrough is maximum. This is conditioned by the
fact that the cement sheath largely simulates an ideal soil, that
is, a system of open capillaries, which are separated by thin
walls of hydration products, and the active hydrostatic pres-
sure on the fluid-saturated horizon is created only by the
grouting fluid in the pores. As a result of the drawdown, fil-
tration begins, first of the free grouting fluid, and then of the
reservoir fluid. This phenomenon becomes the reason for the
creation of stable suffusion channelling caused by the destruc-
tion of the skeleton, which has just begun to form [15].

In order to prevent behind-the-casing flows, it is pro-
posed to achieve an optimal pressure distribution by cement-
ing production strings with two portions of grout slurry with
different time of hardening. In domestic practice, when ce-
menting with the length of the casing lower section which
overlaps the fluid-saturated horizons of more than 400 me-
ters, it is supposed to differentiate the time of hardening the
grout slurry portions along the column height so that the
beginning of hardening of the lower portion is 2-3 hours less
than that of the upper portion [16].

In the last 20 years, slag-sand cement of general grinding
ShPTsS-120, oilwell portland cement PTsTI-100 for moder-
ate and high temperatures, as well as cement-ash mixtures
CZS have been used as the main grouting materials for ce-
menting production strings in the geological exploration
areas of Ukraine.

Mining-and-geological conditions are not always taken
into account when choosing a formulation for cementing.

When using the Defecate additive, the PTsTI-100/D ratio
is chosen arbitrarily [17], focusing only on the given concen-
tration and the convenience of mixing the components, while
the temperature at the well bottom is practically not taken
into account. In many cases of using two portions of grout
slurries for cementing the first sections of production strings
in the temperature range of 1000-1500°C, PTsTI-100 is used
as the first portion, which is unacceptable from the point of
view of its limited thermal stability (up to 900°C). The re-
quired gap in time is also not provided between the harden-
ing periods of the first and second portions of grout slurries.

The reliability of productive horizons insulation is also not
ensured by cementing with standard ShPTsS-120. This materi-
al does not have stable parameters in terms of various batches.
In addition, grout slurries based on ShPTsS-120 are sedimen-
tation unstable, and the stone formed is prone to shrinkage.

1.2. Purpose and objectives of the research

The purpose of the research is to substantiate the expe-
diency of cement mix formulations of grout slurries with
different content of a Defecate additive, which have a num-
ber of significant advantages over conventional slurries, their
effective use when cementing reservoirs prone to absorption
of cement slurry, as well as for preventing behind-the-casing
flows and for cementing operations in the zone of abnormal
pressures (hydraulic seam fracturing).

To achieve this purpose, the following objectives should
be solved: determining the influence of the Defecate additive
content on the cement mixture technological properties;
study of a change in the grout slurry rheological characteris-
tics at various temperature conditions; testing the formulation
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of grout slurries with different rates of strength development;
substantiating the economic efficiency of using grout mix-
tures with the Defecate additive.

2. Materials and methods for studying the properties

The study of the cement mix formulations of grout slur-
ries is performed using oilwell portland cement PTsTI-100
for moderate and high temperatures, plastic foam grains,
nitrilotrimethylphosphonic acid and a Defecate.

Defecate is a sugar production waste formed during the
defecation of sugar juice. The density of dry matter is
780-800 kg/m3, residue on the sieve No. 0.03 — 5-8%.

The chemical composition of the Defecate slightly varies
depending on the type of raw material and production, but in a
typical case, in a dried state at a moisture content of 25-30%, it
contains the elements represented in Table 2. Loss on calci-
nation — 46-47%, when converted to CaCOs — 82-90%.

Table 2. Chemical composition of the Defecate additive

Chemical composition, mass fraction %

Name of a

. Al20s3 hydrate
substance Sio +Fe;03 CaO MgO SOs oxide
Defecate 2.75-35 18-25 46-48 1.0-1.2 0.14-05 4.5-55

The technical grout slurry parameters (mobility, concentra-
tion, water separation, pumpability, etc.) are studied in accord-
ance with the requirements using the appropriate devices.

Plastic viscosity (17p1) and dynamic shear stress (zo) are de-
termined using a rotary viscometer. When testing the cement

slurries in production conditions, the pumpability assessing
method is conducted using a consistometer of the KTS-3 type.

The cement slurry spreadability is determined using
an instrument called an AzNIl cone (KR according to
TU 25-04-52-75). The cement slurry concentration is deter-
mined by special density hydrometers AG-1 or AG-2, which
can be used to quickly and accurately determine the density
in the field environment.

Using the Vicat apparatus, the time of setting is deter-
mined at temperatures up to 90°C at atmospheric pressure.

The dynamic viscosity of the calibration fluids is deter-
mined using an Ostwald capillary viscometer.

The rheological properties of grout slurries are studied on
a rotary viscometer of the Reotest-2 brand.

The cement stone is formed in autoclaves under conditions
that simulate pressure and temperature at the well bottom
(fluctuations in temperature parameters +5°C, pressure
+2 MPa). The strength value is measured on a hydraulic press.

3. Research results

The results of determined indicators characterizing the
technological properties of cement slurries with a differen-
tiated rate of strength development (concentration, fluidity,
water separation) are shown in Table 3. As can be seen from
the data in the table, by varying the ratio of PTsTI-100 com-
ponents and the W/C value, it is possible to obtain cement
slurries with a concentration from 1310 to 1680 kg/m®. If it is
necessary to increase the concentration, it is recommended to
introduce a weighting agent like barite [18].

Table 3. Technological properties of cement slurries containing the Defecate additive

Mixture composition, %  Water-cement  Concentration, Fluidity, Water Pumpability,
PTsTI-100 Defecate ratio (W/C) kg/m? m separation, cm?® hours-minutes
100 - 0.50 1830 0.20 18 1-30
95 5 0.50 1780 0.22 1.8 1-50
90 10 0.60 1680 0.24 1.7 2-17
85 15 0.70 1550 0.25 1.8 2-35
80 20 0.80 1480 0.28 1.9 3-00

Based on these results, it is possible to state certain pat-
terns associated with the change in the indicators of techno-
logical properties depending on the proportion of the Defe-
cate additive included in the composition of the cement slur-
ry. In particular, the fluidity of the cement slurry with the
addition of 5% Defecate increases by 10% (Fig. 1a) in com-
parison with the cement slurry without it. With an increase in
the Defecate proportion to 20%, the fluidity increases by
another 20%. As for the pumpability, as evidenced by the
data obtained (Fig. 1b), the presence of a Defecate in the
cement slurry in the proportion of 20% doubles the pumpa-
bility from 1.5 to 3 hours.

A sufficiently high specific surface area ensures low wa-
ter separation of the grout slurry. The optimum content of the
Defecate additive is from 5 to 20%. With a further increase
in the Defecate content, the stone strength deteriorates, and
with a decrease, the grout slurry concentration increases.

An important characteristic of the grout slurry is its rheo-
logical characteristics. They largely determine the hydraulic
resistance value in the process of cementing the well, as well
as influence on the completeness of the flushing fluid dis-
placement from the casing string annulus. Table 4 summariz-
es the main results of plastic viscosity () and dynamic shear
stress (r) measurements using a rotary viscometer.
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Table 4. Rheological characteristics of grout slurries based on the
Defecate additive

Mixture composition,

mass fraction, % Wi/C t, °C 7,Pa 7, Pas
PTsTI-100 Defecate

00 0 00 o ois
5 0% s o
0 0 o B e om
15 080 e aom
0w o 22 om

The presence of a Defecate in the mixture leads to a sig-
nificant change in the dynamic shear stress, especially at
elevated temperatures (Fig. 2a). Moreover, as the Defecate
concentration increases, the dynamic shear stress is halved.
This phenomenon can be explained by the blocking of active
crystallization centers by Defecate fractions, slowing down
of hydration processes and the construction of a coagulation-
crystallization structure, which is especially characteristic at
elevated temperatures.
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Figure 1. Dependency graph of the cement slurry technological
properties on the Defecate additive content: (a) cement
slurry fluidity; (b) cement slurry pumpability
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Figure 2. Dependency graph of the grout slurry rheological cha-
racteristics on the content of the Defecate additive:
(@) dynamic shear stress; (b) plastic viscosity of the solution
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The period of the grout slurry thickening is easily
controlled using standard retarders such as nitrilotrime-
thylphosphonic acid. This makes possible to select the
formulations with a differentiated rate of strength
development.

The two formulation complexes are aimed to maintain the
required pressure on fluid-saturated reservoirs while waiting
for cement hardening. The formation of the coagulation-
crystallization structure of the cement dispersion is accom-
panied by a decrease in pressure acting at the well bottom.
Therefore, it is important to select the composite column of
the grout slurry in such a way that its “upper part” is in a
liquid state (before to start hardening) until the “lower part”
acquires the required strength. This strength value, when the
cement sheath body becomes impermeable to fluid, reaches
about 1.5 MPa [19].

The “pairs” of formulations with the required parameters
are selected according to the following scheme. At first,
using a consistometer at temperatures of 75 and 100°C by
leveling the ratios of the components in the Defecate and the
proportion of added nitrilotrimethylphosphonic acid, several
compositions have been selected with the pumpability time
required for these conditions (3, 4 hours, respectively).

The grout slurries prepared according to the following
criteria are stored in autoclaves for 6, 7 and 8 hours at tem-
peratures of 75 and 100°C. The results of measuring the
strength parameters of the cement stone based on the Defe-
cate are shown in Table 5.

When drilling oil and gas wells, grout mixtures
designed to delimit producing reservoirs prone to absorp-
tion and hydraulic fracturing should have a lightweight
solution concentration. Based on the literature data, it is
known that various substances, such as diatom earth, per-
lite, pozzolan, slags, ash and others, are used to reduce the
grout slurry concentration [20].

The disadvantage of such grout mixtures is a relatively high
lower concentration limit, poor pumpability, sedimentation
instability, and low strength of the cement stone hardening.

It is known from the literature sources that the
lightweight grouting materials, the closest in technical
essence and the foreseeable result of the proposed grout
mixture are those based on a mineral binder. Oilwell port-
land cement can be used as a mineral binder, and plastic
foam grains with a fraction of 1.5-2.0 mm size can be
used as a lightweight mineral additive with a ratio of
components: plastic foam grains 2-3%, and the rest is the
oilwell portland cement.

Table 6 shows the technological properties of grout slur-
ries based on Defecate.

When producing a lightweight grout slurry, the use of
the Defecate mineral additive compared to the plastic
foam grains makes possible to increase the grout slurry
stability, improve pumpability, reduce the lower mark
of the slurry concentration and increase the strength of
the cement stone.

The economic efficiency from the grout mixtures intro-
duction with partial replacement of cement for Defecate
additive, calculated using the example of the No. 122 well of
the Kulychykhynske NHKR, is presented in Table 7.

Thus, the obtained positive value of the economic
effect confirms the expediency of introducing grout slurries
using Defecate.
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Table 5. Formulations for grout slurries with different rates of strength development

Mixture composition, %

Compression strength, MPa

Nitrilotrimethylphosphonic ——— — — S —
wi/C . AP t=75°C, P=0.1 MPa t =100°C, P = 30 MPa
PTsTI-100 Defecate acid additive, % 6hours 7hours 8hours 6hours 7hours 8 hours

100 — 0.50 0.03 1.9 — - - - -
95 5 0.50 0.02 1.5 — — - - —
90 10 0.55 0.015 0.1 0.2 15 - - —
80 20 0.55 0.01 0.4 1.6 - - - -
95 5 0.55 0.06 - - - 0.6 2.2 -
90 10 0.50 0.10 - - - 0.2 1.8 -
80 20 0.50 0.12 — — — 0.0 0.6 1.5

Table 6. Technological properties of grout slurries and cement stone with the use of Defecate

Mixture composition

Fluidity,

Compression strength, MPa

Concentration, Water

PTS_I;/I(;lOO’ P;ztilg;(&m Defecate, % wic m kg/m? separation, cm? 5550 2 days 550
98 2.0 - 0.50 0.19 1650 2.2 0.5 11
97 3.0 - 0.55 0.2 1610 2.0 0.4 0.9
96 - 4 0.50 0.22 1680 1.8 1.2 1.8
93 - 7 0.62 0.23 1520 19 1.0 1.8
90 - 10 0.55 0.22 1510 17 14 2.0
88 - 12 0.67 0.22 1420 2.0 13 1.9
86 - 14 0.70 0.25 1370 21 1.0 1.7
84 - 16 0.75 0.25 1310 2,0 0.9 2.0
82 - 18 0.65 0.22 1400 18 15 2.4
80 - 20 0.65 0.24 1380 17 0.9 2.2

Table 7. Technical-and-economic indicators of the grout mixtures introduction with the replacement of 20% of cement with the Defecate
additive using the example of the No. 122 well of the Kulychykhynske NHKR

. Unit of N Before After L
No. Indicator name Designation . - . . Deviation
measurement introduction introduction
1  Depth of repair work m H 4140 4140 x
2 Cement slurry volume m?3 Q 172 172 -
3 Yl_eld of solutlor_1 from 1 ton of_grout m3 q 0.84 0.78 -0.06
mixture (according to formulation)
4 Consumption of grouting materials m/m3 A=Q/q 204.8 220.5 +15.17
5 Ratio of PTsTI-100/D % 100 80/20 X
Cost of 1 ton of cement (including
6 transportation costs) UAH/ton C1 6490 6490 -
7  Costof 1ton of cement slurry UAH/ton C 6490 5522 -968
(including transportation costs)
8 Specmc consumption of grout m/mé F=AH 0.049 0.053 +0.004
mixture per 1 m of well fastening
9 Specific costs for grouting materials UAH/m |=CLF 321.05 294 11 -26.94
per 1 m of well fastening
Total economic effect
FR L-I
2 2

4. Conclusions

Grout mixtures must correspond to the specific mining-
and-geological conditions of a particular well and have high
thermal stability. These requirements are met by mixtures
based on PTsTI-100 oilwell portland cement and Defecate
mineral additive. These mixtures have a number of signifi-
cant advantages, such as high sedimentation stability, the
ability to control the solution concentration within a wide
range, high strength of the cement stone, low rheological
parameters of the solution in comparison with the conven-
tional ones used for cementing the wells. A positive aspect is
that the substances based on PTsTI-100/D can be used for
cementing the reservoirs prone to absorption of the cement
slurry, as well as for cementing operations in the zone of
abnormal pressures.

63

The above properties have been studied with the purpose
to create two mixture formulations when cementing the
strings with two portions of cement slurry with different time
of hardening. The two formulation complexes are aimed to
maintain the required pressure on fluid-saturated reservoirs
while waiting for cement hardening. The formation of the
coagulation-crystallization structure of the cement dispersion
is accompanied by a decrease in pressure acting at the well
bottom. Therefore, it is important to select the composite
column of the grout slurry in such a way that its “upper part”
is in a liquid state (before to start hardening) until the “lower
part” acquires the required strength. This strength value,
when the cement sheath body becomes impermeable to fluid,
reaches about 1.5 MPa. The use of PTsTI-100/D grout mix-
ture will expand the raw material base for obtaining light-
weight grout mixtures.
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The properties of such a solution make it possible to use
a grout mixture for cementing the wells in the zone of ab-
normal pressures. The use of mixtures based on PTsTI-
100/D satisfies not only the technological requirements of
cementing operations, but also makes the process of delimi-
tation of reservoirs much cheaper. For cementing the wells
with high bottomhole pressures, it is possible to use solu-
tions based on PTsTI-100/D with the addition of a weighting
agent such as barite.

The No.122 well was put into operation at the
Kulychykhynske NHKR (oil and gas condensate field) on
April 1, 2013. For 2 years of operation, the well was heavily
flooded and required a major repair. The work to isolate the
inflow of water was carried out at the well, but the desired
result has not been achieved.

Therefore, having analysed the state of the well and the
ways of water inflow into the well, it is proposed to isolate the
aquifer with a grout slurry, which is prepared on the basis of
PTsTI-100 and the Defecate mineral additive in the ratio
PTsTI-100/D — 80/20, weighted with barite and with the de-
termination of the cement plug in the range of 4117.8-4140 m.
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BuxopucranHs TAMIOHAXKHHUX PO3YHHIB i3 BMicTOM 100aBKkH “/ledexar”

1J151 e()eKTHBHOTO LIeMEHTYBAHHS CBEPIJIOBHH

M. Ilerpymnsik, B. Py6ens, B. Uesranosa, C. Kymakosa

Merta. JlociikeHHs Ta O0IpyHTYBaHHS JOLIIIBHOCTI PELENTYp HEMEHTHUX CyMillleif TAMIOHAXKHUX PO3YHHIB i3 Pi3HUM BMiCTOM J00aB-
ku “Jledexar” Ta ix e)eKTMBHOCTI BUKOPUCTAHHS IPH IEMEHTYBaHHI IDIACTIB, CXMJIBHUX 10 HOTIMHAHHSA LEMEHTHOTO PO3YMHY, JJIS IOTIe-
PeIUKEHHS MDKKOJIOHHHUX MEPETOKIB, a TAKOXK JJIsl IPOBE/ICHHS LIEMEHTYBAIBHUX POOIT y 30HI aHOMaNbHHUX THCKIB (TiAPOPO3PHB ILIACTA).

MeToanka. BUkoprCTOBYBaINCh aHATITHYHI Ta KCIEPUMEHTAIBHI TOCTIDKeHHsT (i3UKO-XiMIUHHUX BIACTHBOCTEH TaMIIOHAXXHHUX PO3YH-
HiB, a caMe: BU3HAYCHHS BIUTHBY BMicTy no0aBku “‘/leexar” Ha TEXHOJOTIYHI BIaCTHBOCTI IEMEHTHOI CyMillli; BCTAHOBJICHHS 3MiHH PEOJIOTi-
YHUX XapaKTEePUCTHK TAMIIOHAXKHUX PO3YMHIB NPU PI3HUX TEMIIEPaTypHUX PEXHMax; MOCTIIKEHHS PEHeNTypH TaMIOHA)KHHX PO3YMHIB 3
Pi3HEM TeMIIOM HabOpy MIITHOCTI; TOBEICHHS €eKOHOMIYHOT e()eKTHBHOCTI BUKOPHUCTaHHS TAMIOHAXKHUX CyMilIe 3 1o0aBkoro “Jlederar”.

Pe3yabTaTn. BeranoBneHo, 0 pyX/IMBICTh IIEMEHTHOI CyMIllli IPH TOAaBaHHI AedekaTy B KUTbKocTi 5-20% 30inbmryerscst Ha 10-20%,
TIIPY TIOJANBIIIOMY 301TBIIEHHI BMICTY Ae(eKaTy MiIHICTh KaMEeHIO HOTipUIyeThCsl, TPY 3MEHIICHH] — 30UIBIIYETHCS IYCTHHA TAMIIOHA)KHOT'O
po3unHy. BcTaHOBIICHO, 110 HasBHICTH JedekaTy B IEMEHTHIH cymimi y kimbkocTi 20% 30ibIIye MpoKadyBaHICTh EMEHTHOTO PO3YHHY
BaBivi: 3 1.5 10 3-x roaun. JloBeneHO eKOHOMIUHY €(eKTHBHICTh BUKOPHCTAHHS AaHHMX CyMilllell MpH MpPOBEACHHI i30ALIHHUX poOiT Ha
npuknani ceepaioBunu Nel22 Kymuuuxincskoro HI'KP. VinockoHaneHo penentypu TaMIOHaXXHHX PO3YHHIB 3 j00aBkoro “Jledekat”, ski
PEKOMEH/IOBAHO 3aCTOCOBYBATH JUISl IPOBEJCHHS PEMOHTHO-130JISIHHUX POOIT AT pO3MEKYBaHHS MPOJYKTHBHHX IUIACTIB, CXUIBHHUX 0
MOTJIMHAHHS, MDKKOJIOHHUX TIEPETOKIB Ta TiAPOPO3PUBIB.

HayxoBa HOBH3HA. BCTaHOBIICHO HOBI 3aJIEKHOCTI TEXHOJIOTIYHMX Ta PEOJIOTIYHUX XapaKTEPUCTHK TaMIIOHAXXHUX PO3UHMHIB BiJl BMICTY
nobaBku “Jledexar”, mio T03BOJISIE€ BU3HAYHUTH i ONTHMAIBHY KiJIBKICTb.

IIpakTnyHa 3HAYMMICTh. 3aCTOCYBaHHS TAMITIOHAKHOI CyMilni Ha ocHOBI “/ledexatr’” M03BONUTH PO3MIUPUTH CHPOBUHHY 0a3y s oJe-
PPKaHHS IOJITIIEHNX TaMIIOHAXXHUX PO3YMHIB. BIacTHBOCTI TaKOro PO3UMHY JO3BOJIIOTH 3aCTOCOBYBATH TAMIIOHAKHY CYMIILI ISl LIEMEH-
TYBaHHs CBEPJUIOBHH y 30HI aHOMAJIbHUX THCKIB i pOOMTH MPOLIEC PO3MEXYBaHHS IUIACTIB 3HAYHO JICIICBLINM.

Kniouogi cnosa: ceeponosuna, MidckononHi nepemoxiu, npoOyKMUGHULL NIACM , MAMAOHANCHUL PO3YUH, Oeghekam
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Hcnonb3oBaHue TAMIOHAKHBIX PACTBOPOB € cojep:kaHueM 1006aBku “/ledexar”
13151 3¢ (PeKTHBHOTO EMEHTHPOBAHUS CKBAKUH

M. Ilerpynsik, B. PyGens, B. Uesranosa, C. Kynakosa

Lean. UccnenoBanne 1 000CHOBaHUE IIENECOOOPA3HOCTH PEIENTYp HEMEHTHBIX CMECeH TAMIOHAXKHBIX PACTBOPOB C PA3IUYHBIM CO-
nepxkanneM no6asku‘‘Jedexar” u ux 3¢(HeKTHBHOCTH HWCTIONB30BaHUS NP IEMEHTUPOBAHUH IUIACTOB, CKJIIOHHBIX K TOTJIOIICHHIO IIEMEHT-
HOTO PacTBOpa, ISl IPEIYIPEIKACHNAS MEKKOIOHHBIX IIEPETOKOB, a TAaKKe IS IIPOBEICHUS IIEMEHTHPOBOYHBIX PadOT B 30HE aHOMAJIBHBIX
JaBJIeHUH (THAPOPa3pHIB IIIACTA).

Metoauka. Mcnonp30Banuch aHaIUTHYECKUE W SKCIIEPUMEHTAIBHbBIC HCCISIOBaHUS (PH3UKO-XUMUUSCKUX CBOWCTB TaMITIOHAKHBIX pac-
TBOPOB, 3 IMCHHO: OIIPE/ICJICHNE BIVSIHUS CoZlep)kaHus no0aBku “‘JledekaT” Ha TEXHOJOTMUECKHE CBOICTBA IIEMEHTHON CMECH; YCTaHOBIIE-
HHUE U3MEHEHHUH PeoJOTrHYeCKUX XapaKTEePUCTHK TAMIOHAXHBIX PACTBOPOB NPH PA3IUYHBIX TEMIIEPAaTypPHBIX PEKXHMax; MCCIEIOBAHUS pe-
LENITYPbl TAMIIOHAXXHBIX PACTBOPOB C PA3JIMYHBIM TEMIIOM Ha0Opa IPOYHOCTH; NOKa3aHHE SKOHOMUYECKOH 3(HEeKTHBHOCTh MCTIONB30BAHUS
TaMITOHaXXHBIX cMeceld ¢ obaBkoit“ [lederar”.

Pe3yabTaThl. YCTaHOBIEHO, YTO MOABMKHOCTE IEMEHTHOH CMecH IpH Jo0aBiIeHnH Aedekata B KoaudecTse 5-20% yBenmauBaeTcs Ha
10-20%, npu manpHeHIIEM YBEIHIEHUN COJEPKaHUs Ae(eKaTa IMPOYHOCTh KaMHS yXy/IIaeTcsl, IPH YMEHBIICHUHN — YBEIMIUBACTCS IUIOT-
HOCTH TaMITOH&)XHOTO PacTBOpa. Y CTAaHOBJIICHO, YTO HaIM4Me Jedekara B EMEHTHOI cMecH B KoindecTBe 20% yBeIHMUMBAET MMpOKaINBae-
MOCTB IIEMEHTHOTO pacTBopa BiBoe: ¢ 1.5 1o 3-x yacoB. Jokazana sxoHOMHYecKas S GEKTUBHOCTH HCIOJIB30BAaHUS JJAHHBIX cMeceil pu
MIPOBEICHUN M30JIALHOHHBIX paboT Ha npuMepe ckBaxuHbl Nel22 Kynnunxunckoro HI'KM. YcosepiieHCTBOBaHBI pelieNTyphbl TAMIOHAX-
HBIX PacTBOPOB ¢ 100aBkoii “Jlehexar”, KOTOpbIE PEKOMEHAYETCsl MPUMEHSITh AJIsS MPOBEICHUSI PEMOHTHO-H30SIIUOHHBIX PaboT AT pas-
T'PaHUYCHUS MPOAYKTUBHBIX IJIACTOB, CKIIOHHBIX K IOTJIOMIEHHIO, MEKKOIOHHBIX IEPETOKOB U THIPOPA3PHIBOB.

Hayuynasi HOBU3HA. Y CTaHOBIICHBI HOBEIE 3aBUCHMOCTH T€XHOJIOTHUYECKUX U PEOJOTHUECKUX XapaKTePUCTHK TAMIOHAXKHBIX PacTBOPOB
0T cozepkaHust J00aBKy “Jledexar”, ITo MO3BOMISAET ONPEIEITHTh €€ ONTHMAIBHOE KOINIECTRO.

IIpakTnyeckasi 3HaYUMOCTb. [IprMeHeHe TAMIIOH)XHOH cMecH Ha ocHOBe “‘JledekaT” MO3BOIMT PacIIMPUTh CHIPHEBYIO 0a3y UL MO-
JIy4eHHs1 00JIerYeHHBIX TAMIIOHQKHBIX PacTBOpoB. CBOICTBA TaKOr0 PacTBOpa IO3BOJIIOT IPHMEHSITH TAMIIOHAXKHYIO CMECh JUIS IIEMEHTH-
POBaHHUS CKBOKHH B 30HE aHOMAJIBHBIX JaBJICHUH U JENaeT IPOIIECC pasrpaHUIeHHs INTAaCTOB 3HAYUTEIIHHO JCIIEBIIC.

Kniouesvie cnosa: ckeasxicuna, Mejckoiontvle nepemox, npooyKmueHslll Niacm, MamMnoHAaA}CHbIIL pacmeop, dedexam
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