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ABSTRACT: Introduction. At present, when performing finishing and restoration work, more and more preference is given to 
dry lime mixes (DBM). Wide opportunities for the production of dry lime-cement mixes are opened up by the use of diatomite, 
which is both a dry mix filler and an active mineral additive. Previous studies have confirmed the effectiveness of heat treatment 
of diatomite. After firing at 600–800оC, activity increases when interacting with calcium oxide hydrate. This is explained by the fact 
that at 600–800оC clay substances are dehydrated to metakaolinite, which is characterized by increased reactivity. The properties 
of dry mixtures and compositions based on them are affected by the particle size of the components of the dry mixture. In this 
regard, it is of great importance to study the influence of the dispersion of the components of the dry mixture on the formation 
of the structure of the finishing compositions. Materials and methods. To study the active centers of the diatomite surface, we 
used the indicator method for determining the distribution of adsorption centers. Determination of the compressive strength was 
carried out on a DOSM-3-1 dynamometer on samples 3x3x3 cm in size at the age of 28 days of air-dry hardening of the composi-
tions. The determination of the granulometric composition of the components of the dry mixture was carried out by the method of 
sedimentation analysis. Adsorption was estimated from the optical density measured with a PEC photoelectrocalorimeter. To study 
adsorption at the “liquid-solid” interface, the initial components of the dry mixture, lime and diatomite, were used. Results and 
discussions. Accordingto the data obtained, it was found that a particle size reduction of the dry mixture filler leads to an increase 
in the strength characteristics of lime-diatomite compositions.It was found that the introduction of C-3 additive into the water 
favorsincreasing dispersion of hydrated lime, improving plasticity finishing mixture and improving the physical and mechanical 
characteristics lime-diatomaceous compositions.It is proposed to introduce sulfate additiveinto the formulation of the aluminum-
dry mixture. Increase in the compressive strength of the finishing composition with addition of aluminum sulfate 1.5–2 times was 
observed. Conclusion. It has been determined that the developed dry mixture is highly competitive, in terms of technological and 
operational properties,withprototype. Moreover, the production of the proposed DBM is more economical due to the use of local 
raw materials and domestic additives.
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INTRODUCTION

At present, when performing finishing and restoration 
work, more and more preference is given to dry lime 

mixes (DBM) [1-3]. The effectiveness of the use of dry 
mixes largely depends on the economical consumption 
of all resources in its production, in particular, due to 
the widespread use of local raw materials [4]. Wide op-
portunities for the production of dry lime-cement mixes 
are opened up by the use of diatomite, which is both a dry 
mix filler and an active mineral additive [5, 6]. This allows 
not only reducing the cost of DBM, but also improving 
the quality of compositions based on DBM.

In order to increase energy and resources utilization 
efficiency, and to find hydraulic mortars with improved 

properties, in paper [7] diatomite wasemployed. The in-
troduction of diatomite reduced the density of mortars. 
Diatomite replacement generally enhanced the com-
pressive and flexural strength of hydraulic mortars. The 
enhancement mainly happened after 14 days of curing 
when pozzolanic effect was noticeable. The introduc-
tion of diatomite improved acid and sulfate resistance of 
mortars greatly.

The paper [8, 9] notes that the replacement of Port-
land cement with 30 wt.% DE significantly enhances 
the resistance to leaching, reduces the rapid chloride 
permeability, but increases the drying shrinkage at early 
ages. Overall, the DE-induced microstructural changes 
enhance the durability performance of DE-containing 
cementitious composites, which in turn demonstrates 
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the feasibility of using biosilica as a sustainable cement 
substitute. 

The work [10–12] explored the influence of four natu-
rally occurring mineral additives (zeolite, diatomite, trass 
and bentonite) on the hydration and properties of cement 
pastes and mortars was investigated. The materials change 
the phase composition, heat of hydration (determined by 
calorimetry) and mechanical properties of composites. 
After 28 days, the amount of Ca(OH)2 was reduced by 
up to 23% and up to 35% more C–S–H was formed, as 
proved by TG measurements.

Previous studies have confirmed the effectiveness of 
heat treatment of diatomite [13, 14]. In diatomites, tripoli 
and flasks containing clay, after firing at 600–800оC, ac-
tivity increases when interacting with lime. This is ex-
plained by the fact that at 600–800оC clay substances are 
dehydrated to metakaolinite, which is characterized by 
increased reactivity. The formation of hydrosilicates and 
hydroaluminates of calcium contributes to an increase in 
the strength of lime composites. 

The properties of dry mixtures and compositions 
based on them are affected by the particle size of the com-
ponents of the dry mixture. In this regard, of particular 
importance is the study of the influence of the dispersion 
of the components of the dry mixture on the formation of 
the structure of the finishing compositions.

Since lime-diatomite systems are polydisperse, in 
practice it is important to know the granulometric (or 
fractional) composition of the polydisperse system, 
i.e. the percentage of individual fractions that fall within 
a given interval of particle radii.

In the work [15–17] the studies aimed at assessing 
the influence of grinding on improving the pozzolanic 
activity of low-porous diatomite. It was determined that 
the decline in particle size caused an increase in the spe-
cific surface area (SSA) of diatomite without significant 
changing pore volume and size. The larger SSA raised 
the silica solubility and pozzolanic activity of diatomite, 
having changed its classification in terms of pozzolanic 
activity.

The purpose of the work is to study the relationship 
of structure formation of lime compositions with the na-
ture of the energy heterogeneity of the components and 
to study the influence of prescription and technological 
factors on the processes of structure formation, physi-
cal, mechanical and technological properties of finishing 
coatings.

METHODS AND MATERIALS

When developing the formulation of the dry mix, 
diatomite from the Akhmatovsky deposit of the Penza 
region and lime with an activity of 71–84% obtained at 
the Kamensky enterprise were used. (GOST 9179-77). 
The following additives were used: aluminum sulfate 

(TU-2231-107-05742755-96), superplasticizer C-3 (TU 
5870-002-58042865-03).

To study the active centers of the diatomite surface, 
we used the indicator method for determining the dis-
tribution of adsorption centers.Determination of the 
compressive strength was carried out on a DOSM-3-1 
dynamometer on samples 3×3×3 cm in size at the age of 
28 days of air-dry hardening of the compositions.

The determination of the granulometric composition 
of the components of the dry mixture was carried out by 
the method of sedimentation analysis. A torsion balance 
was used to assess the dispersion of particles, distilled 
water was used as a dispersion medium for diatomite, and 
acetone was used for hydrated lime to avoid further dis-
solution and good wetting of the lime.The change in the 
dispersity of Ca(OH)2 obtained under various quenching 
conditions was studied. Lime CaO was slaked at water-
lime ratio W/L = 0.3 and W/L = 0.45. For comparison, 
during the hydration of lime CaO, the addition of C-3 
was introduced into the mixing water in the amount of 
0.4 and 0.7% by weight of CaO.

In order to study the processes of surface interac-
tion between the components of the dry mixture and 
Al2(SO4)3, we also studied the adsorption of the additive 
on the surface of the components of the dry mixture from 
an aqueous solution. Adsorption was estimated from the 
optical density measured with a PEC photoelectrocalo-
rimeter. To study adsorption at the “liquid-solid” inter-
face, the initial components of the dry mixture, lime and 
diatomite, were used.

RESULTS AND DISCUSSIONS

It has been established that the number of Brønsted 
acid sites on the surface of thermally treated diatomite 
exceeds the number of the same centers on the surface 
of unfired diatomite. Thus, the number of active centers 
at pKa from 0 to 7 on the surface of fired diatomite was 
1.215•10–5 mol/g, while on the surface of unfired diato-
mite it was 0.975•10–5 mol/g. In the region of the main 
Brønsted centers (pKa from 7 to 13), a slight decrease in 
the number of active centers on the surface of the ther-
mally treated diatomite was observed [18].

Analysis of the data given in Table 1 showed that the 
fineness of hydrated lime significantly depends on the 
slaking conditions. So, with an increase in the water-
lime ratio in the process of slaking, lime Ca (OH)2 is 
formed with a small percentage of fine fractions. The 
content of particles smaller than 12 microns is 25% at 
W/L = 0.45, while at W/L = 0.3 it is 39%.Obviously, at 
higher water-lime ratios, the released heat of the exo-
thermic reactions of CaO hydration is spent on heat-
ing the water, which leads to a decrease in temperature 
compared to a lower water-lime ratio.In this case, the 
concentration of the solution increases, the process of 
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crystallization of Ca(OH)2 particles and their coarsening 
proceeds under more favorable conditions. The intro-
duction of superplasticizer C-3 into water contributes 
to an increase in the percentage of particles with a size 
of 0–4 μm, although the content of particles with a size 
of less than 12 μm is slightly lower and amounted to 
37%.The maximum particle size is 17 µm, while lime 
obtained by slaking under standard conditions (W/L = 
0.3) is 20 µm. The slaking of lump lime with water with 
the addition of C-3 in an amount of 0.4% favored a slight 
increasing dispersion of hydrated lime, therefore the 
introduction of superplasticizer C-3 in an amount of 
0.7% into the water is preferable.

The particle size of lime has a significant impact on the 
strength value of lime composites. Reducing the particle 
size contributed to an increase in the compressive strength 
of the lime-diatomaceous compositions. At the age of 
28 days of air-dry hardening, the compressive strength 
of control samples (lime:diatomite 1:3 (lime slaked with 
45% water by weight of CaO) under compression) was 
R = 0.67 MPa, and samples based on slaked lime 30% 
water – 0.96 MPa. The introduction of C-3 additive into 
the mixing water in an amount of 0.7% by weight of CaO 
contributes to a significant increase in the compressive 
strength of the compositions (R = 1.5). MPa). This is 

also due to the different content of the finest fractions of 
calcium oxide hydrates in the mixture.

Analysis of the data given in Table 2 showed that the 
dispersion of diatomite in its natural state and subjected 
to heat treatment does not differ significantly [19–21]. 
Thus, the content of large particles with a radius of more 
than 20 microns is: for diatomite fraction 0.31–0.14 – 
54.9%; for diatomite fired at a temperature of 700оC – 
54.51 microns. It is natural that the largest percentage of 
such particles (61.13%) and the largest maximum particle 
radius rmax = 44 μm were observed in diatomite fraction 
0.63–0.31.

The most important indicator of the performance 
properties of finishing compositions is the compressive 
strength and the kinetics of its change over time. In this 
regard, the strength characteristics of lime-diatomite 
compositions, as well as the process of hardening of the 
finishing composition, were studied.

Analysis of the data given in Table 3 shows that heat 
treatment of diatomite at low temperatures (200оC and 
300оC) does not significantly affect the compressive 
strength of the compositions. Increasing the firing tem-
perature to 700оC leads to an increase in strength charac-
teristics up to R = 4.38 MPa. However, the greatest effect 
is achieved by heat treatment of diatomite at a tempera-

Table 1
Influence of slaking conditions on the fineness of lime particles

Lime slaking conditions

Particle size, µm

rmax, µm0–4 4–8 8–12 > 12
Faction content, D

W/L = 0.3 8 13 17 61 20
W/L = 0.3 7 7 11 75 21
W/L = 0.4 9 12 15 62 20
W/L = 0.3with the addition of C-3 in an 
amount of 0.4% by weight of CaO

14 10 13 63 17

W/L = 0.3 with the addition of C-3 in an 
amount of 0.7% by weight of CaO

14 10 13 63 17

Table 2 
Size distribution of diatomite particles

Investigated material 
Particle radius, μm

0–4 4–8 8–12 12–16 16–20 > 20 rmax, µm
The content of each fraction, %

Diatomite (fraction 0.31–0.14) 5.6 20.65 6.25 5.75 6.85 54.9 39
Diatomite (fraction 0.63–0.31) 2.9 14 7.95 6.0 8.02 61.13 44
Diatomite (fraction 0.31–0.14), 
fired at a temperature of 700oC 3.5 17.83 7.2 8.65 8.31 54.51 40
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ture of t = 900оC. The value of the compressive strength 
was R = 5.1 MPa. At a firing temperature of 700оC and 
900оC, diatomite acquires a bright orange hue, which al-
lows you to diversify the color range of the finishing layer 
without the introduction of pigments. However, from the 
point of view of energy consumption, it is more expedient 
to heat treat the dry mix filler at t = 700оC.

Experimental data were obtained on the compressive 
strength of lime-diatomite compositions at various ratios 
of dry mix components and in the presence of additives 
(Table 4).

An analysis of the experimental data showed (Table 4) 
that samples with a high content of diatomite have a high-
er compressive strength. Thus, the compressive strength of 
samples with a lime:diatomite ratio of 1:1 was 0.44 MPa; 
with a ratio of 1:2 – 0.6 MPa, and with a lime-diatomite 
ratio of 1:3 – 0.9 MPa.

It was revealed that an particle size reduction of the 
dry mixture filler leads to an increase in the strength char-
acteristics of lime-diatomite compositions. The compres-
sive strength of samples containing diatomite of a coarser 
grinding (fraction 0.63–0.31) was 0.68 MPa, and when 
using diatomite fraction 0.3-0.14 – 0.9 MPa.

The obtained experimental data showed that the lime-
diatomaceous compositions had a low strength. In this re-
gard, in order to increase the strength characteristics and 
reduce shrinkage deformations, an additive of aluminum 
sulfate Al2(SO4)3 was added to the mixture formulation. 
It was found that with an increase in the content of the 
aluminum sulfate additive, the compressive strength in-
creases. So, the compressive strength was 1.1 MPa at the 
content of Al2(SO4)3 in the amount of 2% of the mass of 
dry components, in the amount of 5% – 1.9 MPa, in the 
amount of 10% – 2.1 MPa. It should be noted that an 
increase in the percentage of aluminum sulfate from 2% 
to 5% increased the compressive strength of the finish-
ing composition by 2.2 times. A further increase in the 
amount of addition of aluminum sulfate Al2(SO4)3 in the 
mixture to 10% led to a slight increase in compressive 
strength (by 1.1 times compared to the lime-diatomite 
composition with Al2(SO4)3 content in the amount of 
5%). Therefore, the most optimal is the introduction of 
aluminum sulfate additives in the amount of 5% by weight 
of dry components into the mixture formulation.

This is confirmed by the data on the adsorption of 
aluminum sulfate Al2(SO4)3 from an aqueous solution 
on the diatomite surface. An analysis of the experimental 
data indicates that when the content of aluminum sulfate 
in an aqueous solution is up to 5%, the additive is almost 

Table 3
The compressive strength of the composition depending 
on the heat treatment temperature of diatomite

Processing temperature, 
oC

Compressive strength at 
the age of 28 days, MPa

20 0.9
200 0.94
300 0.98
700 4.38
900 5.1

Note. Ratiolime:diatomite = 1:3

Table 4
Compressive strength of lime-diatomite compositions

Calcium-
diatomaceous ratio Fraction of diatomite Additive type Supplement content

Compressive 
strength at the age 
of 28 days, MPa

1:1
0.63–0.31

– – 0.36
1:2 – – 0.47
1:3 – – 0.68
1:1

0.31–0.14
– – 0.44

1:2 – – 0.6
1:1 – – 0.9

1:3 0.31–0.14 Al2(SO4)3

2 1.1
5 1.9
10 2.1

1:3 0.31–0.14 C-3
0.5 0.9
1.0 0.9
1.5 0.9
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completely adsorbed on the surface of the filler (Table 5). 
With a further increase in the concentration of the ad-
ditive in the aqueous solution, the amount of adsorbed 
Al2(SO4)3 does not change significantly. The research re-
sults showed that with the content of aluminum sulfate 
in an aqueous solution in an amount of 3% by weight of 
the filler, 0.0287 g of additive per 1 g of diatomite was 
adsorbed on the surface of diatomite, at a content of 5% – 
0.0492 g/g, at a content of 10% – 0.0506 g/g.Analysis of 
the experimental data showed that the optical density of 
the aqueous solution of Al2(SO4)3 over the lime surface 
was D = 0.145. The introduction of superplasticizer C-3 
into mixing water during lime hydration CaO contributed 
to the formation of more dispersed lime Ca(OH)2, and 
as a result, an increase in the surface of the adsorbent. 
As a result, the optical density of an aqueous solution of 
Al2(SO4)3 over the surface of hydrated lime obtained by 
quenching in the presence of C-3 additive decreased and 
amounted to D = 0.115.

The study of aluminum sulfate adsorption on the sur-
face of the dry mixture filler showed that thermally treated 
diatomite has a large adsorption effect. Thus, the optical 
density of an aqueous solution of Al2(SO4)3 above the 
surface of diatomite was D = 0.12, above the surface of 
fired diatomite D = 0.075. The dispersion of diatomite in 
its natural state and subjected to heat treatment does not 
differ significantly, therefore, an increase in the adsorp-
tion capacity of fired diatomite indicates an increase in 
the number of active centers on its surface.

The adsorption data and the results of thermodynamic 
calculations suggest that the most probable mechanism 
that activates the hardening process is the formation of 
ettringite formed as a result of the introduction of an ex-
panding additive of aluminum sulfate Al2(SO4)3. Ettringite 
crystals, located in pores and leaks, reinforcing and com-
pacting the structure of the material, contributed to an 
increase in the strength of the composite. Subsequently, 
under the influence of CO2 carbon dioxide in the air, 
ettringite was recrystallized into calcium hydrocarboalu-
minate 3СаОAl2O3CaCO312Н2О. This compound plays 
a significant role in the hardening of the composite, pro-
viding strong contacts at the binder-filler interface. This 
conclusion is confirmed by the data of qualitative X-ray 

diffraction analysis. Studies of solid-phase reactions were 
carried out on lime-diatomite samples with the addi-
tion of aluminum sulfate in an amount of 5% by weight 
of the dry mixture at the age of 1 year of hardening in 
air-dry conditions. The presence of peaks characteristic 
of calcium hydrosilicate С–S–Н(I), calcium hydrocar-
boaluminate 3СаОAl2O3CaCO312Н2О, calcium carbonate 
CaCO3 and kaolinite Al2O32SiO22H2O was established on 
the X-ray diffraction pattern. The presence of β-quartz 
lines (impurities of diatomite) was also found

It is known that lime-diatomaceous compositions 
are characterized by extremely slow curing. When 
evaluating the kinetics of hardening of lime-diatomite 
compositions, it was found that the introduction of the 
Al2(SO4)3 additive into the mixture formula contributed 
to increased compressive strength on the early stages of 
hardening (Fig. 1). So, at the age of 14 days, the com-
pressive strength of the composition with the addition 
of aluminum sulfate was 0.38 MPa, while the compres-
sive strength of the control composition (without addi-
tive) was 0.25 MPa. After 14 days, an intensive increase 
in compressive strength was observed. For the control 
sample amounted to 0.9 MPa and 1.9 MPa for samples 
with additive aluminum sulfate. 

The use of burnt diatomaceous earth made it possible 
to significantly accelerate curing process in the initial pe-
riod. At the age of 7 days, the compressive strength of the 
samples with diatomite, heat-treated at t = 700оC, was 
1.8 MPa, which significantly exceeds the compressive 
strength of samples based on unfired diatomite, not only 
at this stage of hardening (R = 0.22 MPa), but also at the 
age of 90 days (R = 1.55 MPa).

The mathematical model reflecting the kinetic pro-
cesses of strength development is described by an expo-
nential dependence:

Rt = Ro(1–e–kt),� (1)

where Rt and Ro are strength values in different time 
periods t; 

t is the hardening time; 
k is a coefficient depending on the composition of 

the binder.

Table 5
Aluminum sulfate adsorption

Material under study Amount of adsorbed aluminum sulfate,%

Hydrated lime obtained by slaking with water 43
Hydrated lime obtained in the presence of C-3 plasticizer 
in the amount of 0.7% by weight of lime

55

Diatomite 52
Diatomite after heat treatment at a temperature of 700oC 71
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After mathematical processing of the experimental 
data presented in Fig. 1, dependence (1) took the form:

Rt = 1.8992(1–e–0.01965t) – for the control composition 
(lime:diatomite 1:3);

Rt = 2.316(1–e–0.033t) – for composition lime:diatomite 
1:3 with addition of Al2(SO4)3;

Rt = 9.653(1–e–0.0166t) – for composition lime:diatomite 
1:3, diatomite is fired at t = 700oC.

Additionally, to assess the structure formation of lime-
diatomite compositions, the kinetics of CaO lime binding 

was studied. The content of free CaO was determined 
by titration with a 0.05% aqueous solution of Trilon B. 
An aqueous extract was made by filtering a suspension 
obtained by mixing a carefully crushed sample of a lime-
diatomite sample with distilled water. The samples were 
hardened under conditions that prevented the access of 
CO2 and the occurrence of carbonization.

The test results are shown in Fig. 2. Analysis of experi-
mental data indicates that over time there is a decrease 
in the amount of free lime. So, at the age of 3 days, the 

Fig. 1. Kinetics of strength development of lime-diatomaceous compositions: 1 – control composition (lime:diatomite 
1:3); 2 – the same + 5% Al2(SO4)3; 3 – the same, diatomite fired at t = 700оC

Fig. 2. Kinetics of change in CaO concentration lime-diatomaceous compositions:1 – lime:diatomite 1:3; 2 – also + 
5% Al2(SO4)3; 3 – also, diatomite fired at t = 700оС
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amount of free CaO in the composition of lime:diatomite 
1:3 is 0.137 g/ml, and at the age of 28 days it is 0.068 g/ml. 
The introduction of an aluminum sulfate additive into 
the mixture formula increases the amount of chemically 
bound lime. The content of free lime at the age of 28 days 
is 0.063 g/ml.

The lowest content of free lime on the 28th day of hard-
ening is observed in compositions with fired diatomite 
(0.056 g/ml). The obtained results correlate with the ki-
netics of curing. The data shown in Fig. 1 show that the 
hardening process can be described by an S-shaped curve, 
indicating the presence of neoplasms with a coagulation 
structure at the early stages of structure formation. The 
growth of the crystalline structure of the compositions 
was observed after 14 days of hardening. The presence of 
the Al2(SO4)3 additive in the mixture formula increased 
the rate of strength gain of the lime-diatomaceous com-
positions. Thus, the rate of strength gain in the period 
of 7–14 days was 0.01 MPa/day, while for the control 
composition it was 0.003 MPa/day.

Thermal activation of diatomite and the introduction 
of an aluminum sulfate additive into the dry mixture led 
to an increase in the adhesive properties of lime-diatomite 
compositions and the production of a monolithic coat-
ing. It has been established that the tensile strength of the 
composition with the additive amounted to 0.76 MPa, 
and the adhesive strength was 0.39 MPa on a brick and 
0.44 MPa on a cement-sand substrate.

The technological and operational properties of the 
developed dry mixture were compared with the properties 
of the cement-lime-sand dry mixture EK TTZO, produced 

by EK-Chemical. Table 6 shows the compared technologi-
cal and operational properties of the finishing composition 
based on the developed dry mix and the composition of the 
prototype. It has been established that the developed dry 
mixture is not inferior in terms of technological and opera-
tional properties to prototype. However, the production of 
the proposed DBM is more economical due to the use of 
local raw materials and domestic additives.

CONCLUSIONS

It was found that the introduction of C-3 additive 
into the water contributes to increase the dispersion of 
hydrated lime, improve plasticity finishing mixture and 
improving the physical and mechanical characteristics 
lime-diatomaceous compositions. It is proposed to ex-
tinguishime in the presence of superplasticizer C-3 in the 
amount of 0.7% by weight lump lime.

The influence of the dispersion of the components 
and the formulation of drymixtures on the structure 
formation of finishing compositions. Qualitative X-ray 
diffraction analysis revealed the formation calcium hy-
drosilicate C–S–H(I), calcium hydrocarboaluminate, 
carbonatecalcium.

It is proposed to introduce the addition of sulfate into 
the formulation of the dry mixture aluminum. Increase 
in the compressive strength of the finishing composi-
tion with addition of aluminumsulfate 1.5–2 timeswas 
revealed.Optimal content of the aluminum sulfate additive 
in the composition of the dry mix 5% by weight of the dry 
components of the mixture was determined.

Table 6
Technological and operational properties of the developed DBM and coatings based on it

Nameofindicator
The value of the indicator of the finishing 

composition
developed prototype

Adhesion strength, MPa 0.5…0.7 more 0.35

Cohesivestrength.MPa 0.7…0.8

Drying time up to degree 5, min No more 60 No more 60
Recommended thickness of one layer, mm before 1 3…30
Workability good good
Presence of cracks No No
Water holding capacity,% 95–96 Not less than 98
Pot life, hour, storage
– in open containers; 
– in closed containers

8–10
40–48

1
–

Consumption when applying the finishing composition when 
applying one layer 10 mm thick, kg/m2 0.2…0.4 –

http://nanobuild.ru/ru_RU/


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2022; 14 (2): 
96–104

103

CONSTRUCTION MATERIAL SCIENCE

REFERENCES

1. Xu S., Wang J., Ma Q., Zhao X., Zhang T. Study on the lightweight hydraulic mortars designed by the use of 
diatomite as partial replacement of natural hydraulic lime and masonry waste as aggregate. Construction and Building 
Materials.2014; 73: 33–40. Available from: doi: 10.1016/j.conbuildmat.2014.09.062

2. Gubareva E.N., Ogurtsova Y.N., Strokova V.V., Labuzova M.V. Comparative activity evaluation for silica raw 
materials and photocatalytic composite materials based on them. ObogashchenieRud. 2019; 6: 25–30. Available from: 
doi: 10.17580/or.2019.06.05

3. Loganina V.I.Compositions for interior walls of buildings on the basis of local materials. Contemporary Engineer-
ing Sciences. 2015; 8(5–8): 241–245. Available from: doi: 10.12988/ces.2015.5124

4. Loganina, V.I., Makarova, L.V., Tarasov, R.V., Akzhigitova, E.R. 2014 Mineral additive based on the mixed-
layer clays for dry construction mixes. Contemporary Engineering Sciences.2014; 7(25-28): 1547–1554. Available from: 
doi: 10.12988/ces.2014.49182

5. Li J., Jin Q., Zhang W., Li C., Monteiro P.J.M. Microstructure and durability performance of sustainable ce-
mentitious composites containing high-volume regenerative biosilica.Resources. Conservation and Recycling. 2022; 
178: 106038. Available from: doi: 10.1016/j.resconrec.2021.106038

6. Xiao L.-G., Liu X.-X. Effect of Diatomite on Thermal Insulation Properties of Straw Fiber Cement-based 
Composites. IOP Conference Series: Earth and Environmental Science. 2019; 295(3): 032047. Available from: doi: 
10.1088/1755-1315/295/3/032047

7. Durán-Suárez,J.A., Sáez-Pérez M.P. Characterization of Classical Construction Materials used in Ethiopian 
Architecture for the Restoration of their Historic and Artistic Heritage. International Journal of Architectural Heritage. 
2019; 13(6): 855–869. Available from: doi: 10.1080/15583058.2018.1489014

8. Zemanová L., Pokorný J., Pavlíková M., Pavlík Z. Properties of modified lime-based plasters for renewal of 
historical buildings exposed to accelerated carbonation test. Materials Science Forum. 2017; 909: 286–290. Available 
from: doi: 10.4028/www.scientific.net/MSF.909.286

9. Kapeluszna E., Szudek W., Wolka P., Zieliński A. Implementation of alternative mineral additives in low-emission 
sustainable cement composites. Materials.2021; 14(21): 6423. Available from: doi: 10.3390/ma14216423

10. Mota dos Santos A.A., Cordeiro G.C.Investigation of particle characteristics and enhancing the pozzolanic 
activity of diatomite by grinding. Materials Chemistry and Physics.2021; 270: 124799. Available from: doi: 10.1016/j.
matchemphys.2021.124799

11. Fořt J., Pavlíková M., Záleská M., Trník A., JANKOVSKý O. Preparation of puzzolana active two component 
composite for latent heat storage. Ceramics - Silikaty. 2016; 60(4): 291–298. Available from: doi: 10.13168/cs.2016.0044

12. Loganina, V.I, Zhegera, C.V. 2015 The effectiveness of use of the composite binder as a dry mix. Case Studies 
in Construction Materials.2015; 3: 137–140. Available from: doi: 10.1016/j.cscm.2015.10.004

13. Fořt J., Trník A., Pavlíková M., Pavlík Z., Černý R.Fabrication of Dodecanol/Diatomite Shape-Stabilized 
PCM and Its Utilization in Interior Plaster. International Journal of Thermophysics. 2018; 39(12): 137. Available from: 
doi: 10.1007/s10765-018-2459-z

14. Liu R., Yang Y., Zhao X., Pang B. 2021 Quantitative phase analysis and microstructural characterization of 
Portland cement blends with diatomite. Journal of Materials Science. 2021; 56(2): 1242–1254. Available from: doi: 
10.1007/s10853-020-05429-1

15. Liu R., Yang Y., Zhao X., Pang B.Quantitative phase analysis and microstructural characterization of Portland 
cement blends with diatomite. Journal of Materials Science.2021; 56(2): 1242–1254. Available from: doi: 10.1007/
s10853-020-05429-1

16. Zemanová L., Pokorný J., Pavlíková M., Pavlík Z. Properties of modified lime-based plasters for renewal of 
historical buildings exposed to accelerated carbonation test. Materials Science Forum. 2017; 909: 286–290. Available 
from: doi: 10.4028/www.scientific.net/MSF.909.286

17. Al-Sabagh A.M., El-Awamri A.A., Abdou M.I., Abd El Fatah H.M., Rasmy W.E. Egyptian diatomite as high 
fluid loss squeeze slurry in sealing fractures and high permeable formation. Egyptian Journal of Petroleum. 2016; 25(3): 
409–421. Available from: doi: 10.1016/j.ejpe.2015.09.005

18. Loganina V.I., Laskov N.N., Boldyrev G.G. Influence of thermoactivation on properties of mineral addi-
tives in dry mixtures. Journal of Physics: Conference Series.2021; 2124(1):012003. Available from: doi: 10.1088/1742-
6596/2124/1/012003

19. Callebaut K., Elsen J., Van Balen K., ViaeneW. Nineteenth century hydraulic restoration mortars in the Saint 
Michael’s Church (Leuven, Belgium): Natural hydraulic lime or cement? Cement and Concrete Research. 2001; 31 (3): 
397–403. Available from: doi: 10.1016/S0008-8846(00)00499-3

http://nanobuild.ru/ru_RU/
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56338935900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=8661133100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=36129941100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56389718700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55547106440&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84908139879&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=60&citeCnt=23&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84908139879&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=60&citeCnt=23&searchTerm=
https://www.scopus.com/sourceid/24443?origin=resultslist
https://www.scopus.com/sourceid/24443?origin=resultslist
https://www.sciencedirect.com/science/article/abs/pii/S0950061814010782?via%3Dihub
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57214473601&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56180889700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6602722133&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57199410777&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85078802643&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=31&citeCnt=3&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85078802643&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=31&citeCnt=3&searchTerm=
https://www.scopus.com/sourceid/21100254429?origin=resultslist
http://www.rudmet.ru/journal/1882/article/31974/?language=en
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6602801860&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84928951599&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=59&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/21100265048?origin=resultslist
https://www.scopus.com/sourceid/21100265048?origin=resultslist
http://www.m-hikari.com/ces/ces2015/ces5-8-2015/5124.html
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6602801860&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7102720100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56267052100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56523335600&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84923117896&origin=resultslist&sort=plf-f&src=s&st1=Loganina&nlo=1&nlr=20&nls=afprfnm-t&sid=4a7feeb02d441e2d682257f3280ee73b&sot=anl&sdt=aut&sl=48&s=AU-ID%28%22Loganina%2c+Valentina+Ivanovna%22+6602801860%29&relpos=95&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84923117896&origin=resultslist&sort=plf-f&src=s&st1=Loganina&nlo=1&nlr=20&nls=afprfnm-t&sid=4a7feeb02d441e2d682257f3280ee73b&sot=anl&sdt=aut&sl=48&s=AU-ID%28%22Loganina%2c+Valentina+Ivanovna%22+6602801860%29&relpos=95&citeCnt=6&searchTerm=
https://www.scopus.com/sourceid/21100265048?origin=resultslist
http://www.m-hikari.com/ces/ces2014/ces25-28-2014/49182.html
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57193569315&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57208804011&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57205362247&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55484726400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7101681924&zone=
https://www.sciencedirect.com/science/article/abs/pii/S0921344921006467?via%3Dihub
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=35172181700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57201676664&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85070668765&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=28&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85070668765&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=28&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/19900195068?origin=resultslist
https://iopscience.iop.org/article/10.1088/1755-1315/295/3/032047
https://iopscience.iop.org/article/10.1088/1755-1315/295/3/032047
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7003331882&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=12775672000&zone=
https://www.tandfonline.com/doi/abs/10.1080/15583058.2018.1489014?journalCode=uarc20
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57192985808&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56909933100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23486289000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7004169381&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85036452641&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=45&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85036452641&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=45&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/28700?origin=resultslist
https://www.scientific.net/MSF.909.286
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56545848600&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57214221296&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57201332265&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55699394000&zone=
https://www.mdpi.com/1996-1944/14/21/6423
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57224590755&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23667114400&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107956303&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&sid=34efc8de11d46c04a77499805c033a83&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=7&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107956303&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&sid=34efc8de11d46c04a77499805c033a83&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=7&citeCnt=2&searchTerm=
https://www.scopus.com/sourceid/17800?origin=resultslist
https://www.sciencedirect.com/science/article/abs/pii/S0254058421005824?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0254058421005824?via%3Dihub
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55523646900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23486289000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56188864500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=8416302100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56373239700&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991753428&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=54&citeCnt=4&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991753428&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=54&citeCnt=4&searchTerm=
https://www.scopus.com/sourceid/26583?origin=resultslist
https://www.ceramics-silikaty.cz/index.php?page=cs_detail_doi&id=593
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6602801860&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57221667123&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84946408290&origin=resultslist&sort=plf-f&src=s&st1=Loganina&nlo=1&nlr=20&nls=afprfnm-t&sid=4a7feeb02d441e2d682257f3280ee73b&sot=anl&sdt=aut&sl=48&s=AU-ID%28%22Loganina%2c+Valentina+Ivanovna%22+6602801860%29&relpos=80&citeCnt=5&searchTerm=
https://www.scopus.com/sourceid/21100296223?origin=resultslist
https://www.scopus.com/sourceid/21100296223?origin=resultslist
https://www.sciencedirect.com/science/article/pii/S2214509515300139?via%3Dihub
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55523646900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=8416302100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23486289000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7004169381&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=35584614700&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85055277221&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=33&citeCnt=9&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85055277221&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=33&citeCnt=9&searchTerm=
https://www.scopus.com/sourceid/13762?origin=resultslist
https://link.springer.com/article/10.1007/s10765-018-2459-z
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55793557000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56106432100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57211406376&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194323382&zone=
https://www.scopus.com/sourceid/21162?origin=resultslist
https://link.springer.com/article/10.1007/s10853-020-05429-1
https://link.springer.com/article/10.1007/s10853-020-05429-1
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55793557000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56106432100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57211406376&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194323382&zone=
https://www.scopus.com/sourceid/21162?origin=resultslist
https://link.springer.com/article/10.1007/s10853-020-05429-1
https://link.springer.com/article/10.1007/s10853-020-05429-1
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57192985808&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56909933100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23486289000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7004169381&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85036452641&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=45&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85036452641&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=45&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/28700?origin=resultslist
https://www.scientific.net/MSF.909.286
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6701499397&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56263801400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=8699435600&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57192061222&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194574941&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020907204&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=49&citeCnt=8&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020907204&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=49&citeCnt=8&searchTerm=
https://www.scopus.com/sourceid/21100819607?origin=resultslist
https://www.sciencedirect.com/science/article/pii/S1110062115300210?via%3Dihub
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6602801860&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57193055638&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6603216014&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123435786&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&sid=34efc8de11d46c04a77499805c033a83&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123435786&origin=resultslist&sort=plf-f&src=s&st1=lime%2cdiatomite&sid=34efc8de11d46c04a77499805c033a83&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/130053?origin=resultslist
https://iopscience.iop.org/article/10.1088/1742-6596/2124/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/2124/1/012003
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035273401&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035273401&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.sciencedirect.com/science/article/abs/pii/S0008884600004993?via%3Dihub


http://nanobuild.ru	 info@nanobuild.ru

Nanotechnologies in construction
Нанотехнологии в строительстве

2022; 14 (2): 
96–104

CONSTRUCTION MATERIAL SCIENCE

104

20. Grist E.R., Paine K.A., Heath A., Norman J., Pinder H. Compressive strength development of binary and ternary 
lime-pozzolan mortars. Materials and Design. 2013; 52: 514–523. Available from: doi: 10.1016/j.matdes.2013.05.006

21. Velosa A.L., Cachim P.B. Hydraulic-lime based concrete: Strength development using a pozzolanic addition 
and different curing conditions. Construction and Building Materials. 2009; 23(5): 2107–2111. Available from: doi: 
10.1016/j.conbuildmat.2008.08.013

INFORMATION ABOUT THE AUTHOR

Valentina I.Loganina – Dr. Sci. (Eng.), Professor, Head of the Department “Quality Management and Construction Technology” of 
Penza State University of Architecture and Construction, Penza, Russia, loganin@mail.ru, https://orcid.org/ 0000-0001-7532-0074

The article was submitted 11.02.2022; approved after reviewing 10.03.2022; accepted for publication 15.03.2022.

The author declares no conflicts of interests.

http://nanobuild.ru/ru_RU/
https://www.scopus.com/record/display.uri?eid=2-s2.0-84879549309&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-84879549309&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.sciencedirect.com/science/article/abs/pii/S0261306913004317?via%3Dihub
https://www.scopus.com/record/display.uri?eid=2-s2.0-59649129143&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-59649129143&origin=reflist&sort=plf-f&src=s&st1=lime%2cdiatomite&nlo=&nlr=&nls=&sid=33baa67b6cdfd6181f3fa6e082b35a20&sot=b&sdt=b&sl=30&s=TITLE-ABS-KEY%28lime%2c+diatomite%29
https://www.sciencedirect.com/science/article/abs/pii/S0950061808002456?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0950061808002456?via%3Dihub

