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 Physical and mechanical properties of polymer cement slurries and cement stone are studied. The goal of the work is to improve the 
quality of completion of productive formations by development of polymer cement mixtures with improved structural and mechanical 
characteristics of a cementing slurry and cement stone. During the completion a special attention is paid to the preservation of well
cement stone quality. So, there is a brittle fracture of the cement stone occur because of the dynamic loads caused by cumulative and 
bullet perforation, as well as the torpedoing of casing strings. Using such methods of well completion a cement stone can be destroyed
both in perforation intervals and in places of bridges that separate productive layers from aquifers. The consequence of that opening is the 
accelerated growgh of water cut of wells. Despite the high technical level of new types of perforators, they are not widely used in drilling
of oil and gas wells because of the large time and metal consumption of the work performed and, consequently, high financial costs of 
their use. It is known that the integrity of the cement stone is ensured at perforation during the transition of the coagulation structure of a 
cement suspension to crystal one. For a normal cement slurry (water/cement = 0.5) that moment occurs relatively quickly (7-15 h), which 
is not enough for perforation operations. In order to modify the properties of a cement mixture the compositions of cation-active 
surfactant (catamine) and non-ionic polymer (polyvinylpyrrolidone) were chosen. Results of experimental studies show that the input of 
these agents into the composition of a cement mixture leads to an increase in spreadability of a cement slurry (more than 25 cm by the 
cone of Azerbaijan Scientific Research Institute), time of its bondability, strength of a cement stone for compression (200 % after 28 days 
of hardening) and bending (250 %), adhesion of cement stone to metal (by 80 %) and time of coagulation structure setting. In addition, 
plastic properties of the developed cement slurry are retained for more than 19 hours. The influence of the agent (defoamer T-66) on the 
rate of cement stone strengthening is determined. It is shown that input of a nonionic high molecular polymer reduces the rate of the 
formation of crystal structure in a cementing mixture.
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 Исследуются физико-механические свойства полимерцементных тампонажных растворов и цементного камня. Цель
работы – повышение качества вторичного вскрытия продуктивных пластов путем разработки полимерцементных смесей 
с улучшенными структурно-механическими характеристиками тампонажного раствора и цементного камня. При
проведении вторичного вскрытия продуктивного пласта особое внимание уделяется сохранению качества крепи
скважины. Так, из-за динамических нагрузок, происходящих в результате проведения кумулятивной и пулевой
перфорации, а также торпедирования обсадных колонн возникает хрупкое разрушение тампонажного камня. При таких
способах вторичного вскрытия цементный камень может разрушаться не только в интервалах перфорации, но и в местах 
перемычек, отделяющих продуктивные пласты от водоносных. Следствием такого вскрытия является ускоренное
обводнение скважин. Несмотря на высокий технический уровень новых видов перфораторов, они не находят широкого
применения при бурении нефтяных и газовых скважин из-за больших затрат времени и металлоемкости проводимых 
работ, следовательно, больших финансовых затрат на их использование. Известно, что целостность цементного камня
обеспечивается при проведении перфорации в период перехода коагуляционной структуры тампонажной суспензии
в кристаллизационную. Для нормального тампонажного раствора (вода/цемент = 0,5) этот момент наступает относительно
быстро (7–15 ч), и его не хватает для проведения перфорационных работ. С целью модификации свойств цементной смеси 
были выбраны композиции катионактивного поверхностно-активного вещества (катамина) и неионогенного полимера –
поливинилпирролидона. Результаты экспериментальных исследований показывают, что ввод данных реагентов в состав 
цементной смеси приводит к увеличению растекаемости тампонажного раствора (больше 25 см по конусу
Азербайджанского научно-исследовательского института), сроков его схватывания, прочности цементного камня на
сжатие (200 % после 28 суток твердения) и изгиб (250 %), сцепления цементного камня с металлом (на 80 %) и времени 
набора коагуляционной структуры. Кроме этого, пластичные свойства разработанного тампонажного раствора
сохраняются более 19 ч. Определено влияние реагента (пеногасителя T-66) на интенсивность набора прочности 
цементного камня. Показано, что введение неионогенного высокомолекулярного полимера снижает интенсивность
формирования кристаллической структуры в тампонажной смеси.
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Introduction 

Today a special attention is paid to maintaining 
the quality of well casing during the well 
completion [1, 2]. Due to dynamic loads that occur 
as a result of cumulative and bullet perforation, as 
well as torpedoing of casing columns, brittle 
fracture of a cement stone appeare [3, 4]. Such 
methods of well completion can cause destruction 
of a cement stone both at intervals of perforation 
and in places where bridges separate productive 
strata from aquifers. Accelerated increase of well 
water cut is the consequence of that. 

In order to prevent cement stone from 
appearance of cracks during the well completion 
new types of perforation (drilling, hydraulic 
sandblasting, hydromechanical etc.) are used. Such 
methods affect the state of casing least [5, 6]. 
Despite the high technical level of the new types of 
perforators, they are not widely used in oil and gas 
wells due to the large time, metal consumption (a 
large number of supplementary units, connection 
points etc.) and, therefore, large financial costs on 
their use. 

One of the most promising ways to preserve 
the integrity of cement stone during the perforation 
is to control the physical and mechanical properties 
of cement stone by input of various chemical 
reagents including polymers into cement 
compositions [7]. High efficiency of such systems 
is determined by the ability to form a strong, high 
adhesion stone during the hardening, thereby 
contributing to an improvement in the quality of 
separation of productive formations. However, 
despite the high strength characteristics of cement 
stone, full preservation of casing integrity during 
the perforation is impossible.  

It is known [8, 9] that the perforation of the 
productive formation is carried out when the 
cement stone has gained a certain strength, when 
destruction is happens under the influence of 
dynamic loads on the formed stone. In our case, 
the problem of brittle fracture of the cement stone 
during perforation is solved by selection of time of 
shooting operations. According to the principle of 
the proposed procedure well completion should be 
carried out during the period when a cement slurry 
gather plastic strength, i.e. at the stage of transition 
of а cement slurry into cement stone. 

However, the time required for conventional 
Portland cement slurry to obtain plastic strength is 

too small and it is often not enough to lower a 
perforator and perform well completion. One way 
to increase the time of the set of plastic strength is 
the input of various surfactants (surfactants) into 
the cement composition [10]. 

So, it is important to study the effect of 
polymers on the processes of structure formation 
of a polymer-cement slurry as well as other 
rheological and physical and mechanical properties 
of a slurry suspension and stone. 

Materials and reagents 

Studies and analysis of various polymers, 
plasticizer agents input to the slurry suspension as 
inhibitors for strengthening of cement mixture 
were carried out in order to obtain a cement slurry 
with required plastic properties [11, 12]. There was 
a variety of surfactants tested both non-ionogenic 
and ionogenic, including cationic and anionic. For 
different reasons (such as high cost, instability of 
properties, toxicity etc.) domestic polymers were 
chosen as plasticizer reagents that are as follows: 
low molecular weight cationic alkylbenzylmethyl-
ammonium chloride (molecular weight 360) and 
nonionic high molecular weight polyvinylpyrroli-
done (PVP) (molecular weight 4 600 000). That 
reagents are translucent colorless liquids with full 
solubility in water, resistant to salts of polyvalent 
metals, mineralized water and high temperatures 
(up to 100 °С).  

Experimental studies of physical  
and mechanical properties  

of a cement slurry and cement stone 

The studies carried out to learn the plastic 
strength of a polymer-cement solution containing 
alkylbenzylmethylammonium chloride showed that 
at a concentration of 0.1-0.3 % of the weight of the 
cement, time for plastic strengthening increases by 
1.5 times compared to the conventional PTC-100, 
while preserving the rheological properties (Fig. 1).  

As can be seen from the Fig. 1, plastic strength 
set time is divided into three stages such as stage I 
for the time reqired for coagulation structure of the 
cement slurry to set. Due to unbound water in a 
system that structure ensures iflow of the slurry to 
the perforation holes. The stage II corresponds to a 
period when coagulation structure of the cement 
suspension transits into the crystallization one.  
At this period the cement slurry gains plastic 
strength but has not yet formed a crystalline 
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structure. At this time cumulative and bullet 
perforation is most beneficial due to the plasticity of 
a cement slurry, since there is no brittle fracture of a 
cement system. The stage III corresponds to the 
time when cement stone gains a crystallization 
structure. A perforation carried in this period leads 
to the brittle fracture of the casing in the annulus. 

 
Fig. 1. Dependence of plastic strength of a cement 
slurry with a plasticizer reagent on hardening time:  
1 – PTC-100; 2 – PTC-100 with reagent catamine, 
0.1 %; 3 – PTC-100 with reagent catamine, 0.2 %;  
4 – PTC-100 with reagent catamine, 0.3 %; 5 – PTC-100  
  with reagent catamine, 0.2 % + PVP reagent, 0.2 % 

It can be seen from the graph, that the basic 
cement slurry with a water/cement ratio of 0.5 is 
gains plastic strength much faster compared to the 
polymer-cement suspension. This time is often not 
enough to conduct cementing works. Besides, by 
the time of completion the slurry is finally 
converted into a low permeable hard cement stone, 
which leads to brittle fracture of the casing during 
perforation jobs. Increase in time when formation 
of cement stone starts allows reducing the 
destructive effect of cumulative and bullet 
perforators. A mixture of alkylbenzylmethyl-
ammonium chloride and PVP at a percentage 
concentration of 0.2 % by weight of the binder 
increases the plastic strength of a cement slurry in 
1.8 times.  

However, determination of the plastic strength 
set time does not give a complete picture of 
kinetics of the structure formation of a cement 
stone. In this regard, consistency parameters of a 
polymer cement slurry were studied (Fig. 2).  

Cement slurry solidification curves reflect that 
in early stages of structure formation the body of 
the base cement slurry with a water/cement ratio 
of 0.5 is higher than a solution with catamine 
input. However, after that a base solution body 

continues to decrease, a slurry with reagent input 
remains fairly stable (about 60 rel. units of body). 
The same is observed when a high-molecular 
PVP is input to the polymer-cement mixture.  
A mixture body remains sufficiently stable up  
to 9 hours longer than in a conventional  
cement slurry. 

 
Fig. 2. Graph of dependence of change in the 
consistency of cement slurries on time: 1 – portland 
cement-100; 2 – portland cement-100 with 0.2 %  
of catamine; 3 – portland cement-100 with a polymer  
         mixture of 0.2 % catamine and 0.2 % PVP 

Increase in system stability is caused by slow 
formation of a crystalline structure of the formed 
slurry suspension. As a result, plasticity strength of 
the polymer solution increases in comparison with 
conventional sement slurry.  

When cementing a well it is also necessary to take 
into account such a property as the mobility of a cement 
slurry that characterizes the possibility of pumping, 
determines the amount of hydraulic resistances when 
cementing and features of behavior of a slurry when 
filling the channels. In practice, the mobility is 
estimated from spreadability of a cement slurry [13]. 

Conducted experimental studies showed that 
input of a reagent-plasticizer of catamine 
(alkylbenzylmethylammonium chloride) to the 
slurry suspension substantially increases the 
spreading of the solution (Table 1). 

As can be seen from the table, input of high 
molecular PVP polymer into the polymer-cement 
mixture slightly reduces system mobility, but 
remains within the normal range.  

The studies conducted showed that the polymer 
catamine increases the time required for a slurry to 
solidificate, and solidification time increases by 
20 % when a high-molecular PVP is input to the 
mixture (Table 2). 
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Table 1 

Results of the cement spreadability test 

Type of solution Spreadability, cm
Portland cement-100 22 
Portland cement-100 + catamine, 0.1 % >25 
Portland cement-100 + catamine, 0.2 % >25 
Portland cement-100 + catamine, 0.3 % >25 
Portland cement-100 + catamine,  
0.1 % + PVP, 0.2 % 

22 

Portland cement-100 + catamine,  
0.2 % + PVP, 0.2 % 

23 

Portland cement-100 + catamine,  
0.3 % + PVP, 0.2 % 

23 

Portland cement-100 + catamine,  
0.1 % + Т66, 0.1 % 

21 

Portland cement-100 + catamine,  
0.2 % + Т66, 0.1 % 

21 

Portland cement-100 + catamine,  
0.3 % + Т66, 0.1 % 

22 

Portland cement-100 + catamine, 0.1 % + oil 22 
Portland cement-100 + catamine, 0.2 % + oil 22 
Portland cement-100 + catamine, 0.3 % + oil 22 

Table 2 

Solidification time (beginning and end)  
of cement slurries 

Composition  
of cement material 

Beginning of 
solidification, h 

End of 
solidification, h

Portland cement-100 10 20.3 
Portland cement-100 +  
+ catamine, 0.1 % 

12 21.3 

Portland cement-100 +  
+ catamine, 0.2 % 

12.8 22 

Portland cement-100 +  
+ catamine, 0.3 % 

13.2 23 

Portland cement-100 +  
+ catamine, 0.2 % +  
+ PVP, 0.2 % 

13.3 26.3 

Portland cement-100 +  
+ catamine, 0.1 % +  
+ Т66, 0.1 % 

10.5 20.5 

Portland cement-100 +  
+ catamine, 0.2 % +  
+ Т66, 0.1 % 

12 21.5 

Portland cement-100 +  
+ catamine, 0.3 % +  
+ Т66, 0.1 % 

12.5 22.5 

Portland cement-100 +  
+ catamine, 0.2 % + oil 

13 22 

 
Increase in solidification time of the polymer-

cement suspension, that includes alkylbenzyl-
methylammonium chloride and PVP, is explained 
by hydrophobization of cement clinker which leads 
to cement hydration slow down. 

It is known [14-18] that the majority of 
surfactants (both ionic and non-ionic) have a 
significant disadvantage such as foaming of water-

based cement slurries. That negatively affects the 
strength of a cement stone due to a formation of 
large porosity in a system. There is a deterioration 
of the quality of inter-layer insulation in wells as a 
consequence. In this connection, it is relevant to 
study the reduction in the foaming of a cement 
slurry by input of various defoamers into the 
composition of a cement slurry. According to the 
analysis of reagents of both domestic (coal,  
T-66 etc.) and foreign (phenylamine, siloxane etc.) 
production it is showed that the economic and 
quality indicators among the variety of reagents the 
most advantageous is the reagent T-66 (pine oil). 
The foaming significantly decreases, and 
completely disappears in the oil environment when 
the content of T-66 in the polymer-cement mixture 
is 0.1 % to the weight of dry cement. 

Experimental studies have shown that the input 
of a reagent T-66 into the polymer-cement slurry 
suspension does not significantly affect the 
rheological properties (see Table 1). 

As can be seen from the Table 1, the input  
of the defoamer T-66 or oil into the polymer-
cement mixture slightly reduces the spreadability 
of the polymer cement test. The decrease  
in spreadability of the polymer-cement slurry,  
in which the defoamer is presented, is explained  
by decrease in surface tension of the polymer 
reacting with cement clinker. That reduces the  
size of hydrate cover of polymer substance around 
the crystal, and most of the cement hydrates  
with water, which decreases the mobility of a 
suspension. 

Defoamer T-66 reduces the solidification time 
of polymer-cement slurry by 15 %. Input of the oil 
emulsion into the slurry suspension does not affect 
the solidification of solution (see Table 2).  

Analysis of the data of Table 1 and 2 shows 
that the proposed T-66 reagent reduces the 
foaming of the polymer-cement suspension and 
does not change its rheological properties. 

The properties of the polymer-cement slurry 
depend on conditions for solidification of a cement 
slurry, which are determined by the environment 
temperature [19]. In our case, conditions were 
simulated. There were productive strata with mean 
temperature regimes (20, 40, 60, 80, 100 °С) under 
conditions.  

Cement slurries that are tempered on water 
and commonly used for cementing of productive 
formations of oil wells, an amount of water input 
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during tempering is enough for complete 
hydration reaction. However, in the porous 
medium of the productive formation water can 
flow deep into the formation. That stops 
hydration reaction and change the structure of a 
cement stone [20-22]. In this regard, the effect of 
low and high molecular polymers on flow 
properties of a cement slurry with a water/cement 
ratio of 0.5 was studied (Fig. 3).  

 
Fig. 3. Dependence of fluid loss of cement slurries on 
the concentration of plasticizer reagents: 1 – Portland 
cement-100; 2 – Portland cement-100 + catamine, 0.1 %; 
3 – Portland cement-100 + catamine, 0.2 %; 4 – Portland 
cement-100 + catamine, 0.3 %; 5 – Portland  
      cement-100 + catamine, 0.2 % and PVP, 0.2 % 

It is known that a high flow index in cement 
slurries is undesirable, so the task was to reduce 
the value of fluid loss, as well as to increase the 
sedimentation time of the polymer-cement 
suspension. Input of catamine reagent in the 
cement slurry increased the water loss, however, 
PVP stabilizes the system and flow rates are 
reduced to 30 % compared to the cement slurry 
where catamine is presented in amount of 0.3 %. 
Cement slurries remain sufficiently stable in the 
sedimentation ratio (Table 3). 

Table 3 
Water loss of cement suspensions 

Composition of cement material Water loss per 3 h, % 
Portland cement-100 2.1 
Portland cement-100 + catamine, 0.1 % 2.3 
Portland cement-100 + catamine, 0.2 % 2.5 
Portland cement-100 + catamine, 0.3 % 2.6 
Portland cement-100 + catamine,  
0.2 % + PVP, 0.2 % 

2.1 

 

Cement slurry hydration is usually 
accompanied by repackaging of the water 
molecules adsorbed on cement particles, which 
results in a change in volume of solidificating 
cement stone. The specific surface of hydration 
products is 3-4 orders of magnitude higher than the 
specific surface area of the initial binder. 
Chemically bounded water takes up less volume 
than the free one. As a result, there is a volume 
change, called contraction, is observed, which is 
approximately equal to the volume of water that 
has entered into a chemical reaction when the 
binder interacts with water and crystalline hydrates 
(neoplasms) are formed [23–25]. 

According to V.V. Nekrasov [26], it is possible 
to apply with good accuracy the estimated 
contraction value equal to 7-9 ml per 100 g of 
cement for the majority of Portland cements. The 
Fig. 4 shows the values of contraction developed 
by cement slurries with different percentages of 
polymers in a system. For example, PTC-100 has a 
water/cement ratio of 0.5. Contraction reaches 
47 % of the limit value by 28 days and slows down 
significantly after. Due to the fact that initial 
polymers input to the cement mix increase the 
hydration time of the Portland cement clinker, 
contraction reaches 50-56 % (depending on the 
percentage of polymer in the plugging mixture) by 
28 days of polymer cement stone solidifiacation.  

 
Fig. 4. Dependence of the value of cement stone 
contraction on percentage content of the reagent-
plasticizer of catamine: 1 – Portland cement-100;  
2 – Portland cement-100 + catamine, 0.1 %;  
3 – Portland cement-100 + catamine, 0.2 %; 4 – Portland  
         cement-100 + catamine, 0.2 % and PVP, 0.2 % 

Results of experimental work show that the 
longer the process of hydrating cement clinker the 
higher is the contraction effect for a cement slurry.  
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Operation of oil and gas wells requires  
stable work of casing which is resistant to 
increased external and internal pressures. That is 
ensured by the formation of a continuous cement 
ring with certain physical and mechanical 
characteristics, one of which is the strength of 
cement stone [27, 28].  

Mechanical strength of the casing depends on a 
number of factors such as type of a cement, water-
cement ratio, presence of chemical additives, 
conditions of solidification [29]. 

There were experiments conducted in order to 
determine strength values of the formed cement 
stone for compression and bending (Fig. 5).  

 
Fig. 5. Dependence of strength of a cement stone  
for compression on the content of polymers in its 
composition: 1 – Portland cement-100; 2 – Portland 
cement-100 + catamine, 0.1 %; 3 – Portland cement-
100 + catamine, 0.2 %; 4 – Portland cement-100 +  
+ catamine, 0.3 %; 5 – Portland cement-100 + catamine,  
                          0.2 % + PVP, 0.2 % 

As can be seen in the Fig. 5, the strength of the 
stone for uniaxial compression, which contains 
catamine reagent-plasticizer, is higher by 110-
180 % depending on the percentage of the reagent 
and continues to grow. However, input of the 
reagent-defoamer (T-66 in our case) into the 
polymer-cement slurry sharply increases the 
strength in initial period of formation of the 
cement stone (Fig. 6), solidification rate decreases 
after 10 days and changes significantly. However, 
in general, input of a defoamer reduces the strength 
of a polymer cement stone by 5-10 %.  

Such the phenomenon is explained by the fact 
that the growth rate of the cement clinker crystals 
is maximal on the first day of solidification of the 
slurry suspension. Then, the dynamics of 
formation of strong bonds decreases, while the 

polymer-cement stone without input antifoam is 
just beginning to gain maximum strength.  
A polymer cement slurry, which contains the 
reagent composition (catamine and PVP) is less 
prone to accelerated solidification. That is 
explained by the higher stability of the system to 
the defoamer T-66. 

The strength of a cement stone for bending was 
studied untill the 28th day of solidification, since 
during this period the strength of the polymer-
cement material still occurred (Fig. 7). 

 
Fig. 6 Dependence of strength of a polymer cement 
stone with input of a defoamer T-66: 1 – Portland 
cement-100 + catamine, 0.1 % + Т-66, 0.1 %;  
2 – Portland cement-100 + catamine, 0.2 % + Т-66, 
0.1 %; 3 – Portland cement-100 + catamine, 0.3 % + Т-66, 
0.1 %; 4 – Portland cement-100 + catamine, 0.2 % + PVP, 
0.2 % + Т-66, 0.1 %; 5 – Portland cement-100,  
                        water/cement = 0.5 

 
Fig. 7. Dependence of change in the strength of a 
polymer cement stone on bending: 1 – Portland cement-
100; 2 – Portland cement-100 + catamine, 0.1 %;  
3 – Portland cement-100 + catamine, 0.2 %; 4 – Portland 
cement-100 + catamine, 0.3 %; 5 – Portland  
      cement-100 + catamine, 0.2 % + PVP, 0.2 % 
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It can be seen on the Fig. 7 that bend strength 
increases by 128 % compared to the base portland 
cement-100 (water/cement = 0.5) with input of 
0.3 % of catamine. There is an increase in strength 
by 165 % at concentration of catamine of 0.2 % 
and 0.2 % of PVP reagent. 

A completely different picture of the 
solidification of a polymer-cement stone is 
observed when a T-66 antifoaming agent is 
injected into a cement slurry. There is an intensive 
growth of cement stone strength during the first 
five days of its solidification, after which the 
crystal growth rate decreases and changes 
insignificantly (Fig. 8). 

 
Fig. 8. Dependence of the bend strength change of the 
polymer cement material with T-66: 1 – Portland 
cement-100; 2 – Portland cement-100 + catamine,  
0.1 % + Т-66, 0.1 %; 3 – Portland cement-100 +  
+ catamine, 0.2 % + Т-66, 0.1 %; 4 – Portland cement-
100 + catamine, 0.3 % + Т-66, 0.1 %; 5 – Portland   
 cement-100 + catamine, 0.2 % + PVP, 0.2 % + Т-66, 0.1 % 

That phenomenon is explained by the fact that 
the defoamer increases the surface tension of water 
(which explains the decrease in foam in the slurry), 
and cement clinker particles react more rapidly 
with a dispersion medium, as a result of which 
intensive formation of the coagulation structure 
and then rapid growth of the crystals in the system 
are observed. 

Input of PVP reagent into the polymer-cement 
slurry allows to reduce the influence of the 
defoamer (see Fig. 8) and reduce the intensity 
of solidification. At the same time at the end  
of 28 days the value of bend strength is 50 % 
higher than for ordinary cement suspension 
(in comparison with the base cement slurry).  

It is known that the qualitative isolation of 
productive formations and cementing of the well walls 
depend both on strength of the cement stone and on 
adhesion of the solidificating cement slurry and stone 
with rocks and metal of the casing pipes [30]. 

Experiments conducted to study the adhesion 
strength of cement stone with the metal (adhesion) 
showed that the polymer catamine input to the cement 
slurry increases the adhesion strength by 133 % 
(Table 4) compared to the base Portland cement stone, 
and the antifoaming agent T-66 significantly reduces 
the adhesion properties of casing. 

Table 4 

Strength of adhesion of cement stone to metal 

Composition 
Adhesion of cement 

stone with metal, MPa 
3 days 6 days 8 days

Portland cement-100 2.5 3.2 3.8 
Portland cement-100 + catamine, 0.1 % 3.5 5.2 6 
Portland cement-100 + catamine, 0.2 % 4 6.1 7.2 
Portland cement-100 + catamine, 0.3 % 4.3 8 8.5 
Portland cement-100 + catamine,  
0.2 % + PVP, 0.2 % 

5.2 8.6 10 

Portland cement-100 + catamine,  
0.1 % + Т-66 

2 1.6 1.4 

Portland cement-100 + catamine,  
0.2 % + Т-66 

2.5 2 1.8 

Portland cement-100 + catamine,  
0.3 % + Т-66 

2.8 2.1 2 

Portland cement-100 + catamine,  
0.2 % + PVP, 0.2 % + Т-66 

6 5.3 5.2 

 
The highes adhesion of the polymer cement 

stone is achieved by 8 days of solidification, after 
which the adhesion strength changes insignificantly 
and by the 28th day the difference does not exceed 
7-9 %. So, the adhesion of samples, in which  
the reagent-plasticizer of catamine and mixture  
of PVP and catamine increases in comparison  
with the base cement. 

The highest adhesion is observed in the cement 
stone, which contains a mixture of reagents 
(catamine, 0.2 %, and PVP, 0.2 %), and is 192 % 
relative to a usual Portland cement-100. 

Conclusions 

Based on the experimental studies conducted, 
the following main conclusions can be drawn: 

1. Results obtained allow to state the 
effectiveness of carrying out perforating jobs 
during the stage II of getting of plastic strength  
of a cement slurry. 
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2. That is possible to achieve the required time 
for plastic strength to grow of a cemet slurry for 
the successful perforation by the input of catamine 
and PVP to a low molecular polymer of into the 
cement mixture, when their concentration in the 
solution is 0.2 % of the weight of the binder. 

3. Input of the catamine reagent-plasticizer and 
composition of catamine and PVP increases the 

spreadability of the cement slurry significantly 
(more than 25 cm). 

4. Plasticizer reactants contribute to a 
significant increase in strength of cement stone  
for compression (by 200 % after 28 days of 
solidification) and bending (by 250 %) and 
increase adhesion properties of cement stone to 
metal (by 80 %). 
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