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Abstract

The article analyzes the application of lime waste (sludge) to foam concrete and the results
of a study of the thermal insulation of lime waste foam concrete and the compressive
strength of structural foam concrete, various ratios of solid lime waste to lime waste for
more efficient use in the development of new foam concrete building materials and based
on laboratory experiments it was found that lime waste (sludge) foam concrete can be used
as afiller.

Keywords: strength, lime waste (sludge), foam generator, medium density, thermal
insulation, structural thermal insulation.

Introduction

The main components in the production of lime foam concrete are cement and fillers. Practice has
shown that, depending on the type of lime-spent foam concrete produced, the composition of the
components varies significantly. An increase in the amount of filler leads to an increase in the
strength and average density of lime foam concrete.

In addition, when using heavy coarse-grained fillers, the foam concrete mixture settles. For this
reason, fillers of less than 2.5 mm in size are used in the manufacture of foam concrete -mainly
sand, lime waste (sludge) and crushed industrial waste.

Considering that the solid particles and mineralogical composition of sand and lime (sludge) waste
are different, the influence of the composition of the components on the properties of foam
concrete obtained from lime waste was considered.

Methods of work:

The research was carried out in the following order, initially a separate technical foam was
prepared. The amount of foaming agent was 0.5% water. The foam was cooked for 3 minutes, then
cement and filler (sand and ash) were added to the foam. Mixing the foam concrete mixture took
2 minutes. Then the mixture was poured into metal molds measuring 15x15x15 cm. The foam
concrete samples were cured under natural conditions. The characteristics of the obtained samples
were determined after 7, 14 and 28 days.

When determining the effect of the granulometric composition of sand, sand and sifted sand of a
natural solid composition were used as a filler in Tables 1 and 0.63; 0.315; 0.14 and 0.14, and in
Table. 2 as a filler, the fineness module of Ferganaazot lime waste is 300 microns 150 microns
0.75 microns and more.
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Table 1 Physical characteristics of spring sand

Ne Pointers Units of Quantity
measurement
1 | Actual density g/cm?® 2,33
2 | The magnitude module - 1,6
2 | Bulk density kg/m?® 1,56
3 | Ne 063 residue in the sieve % 13,2
4 | Number of large grains:
10 mm. % 0,3
5 mm. 7
0.16 mm. nevertheless 25
5 | The amount of clay and pollen % 0,3
Table 2 Physical parameters of lime waste (sludge)
Ne Pointers Units of Quantity
measurement
1 | Actual density g/lcm® 2,69
2 | The magnitude module - 1,6
3 | Bulk density kg/m3 1,025
4 | the remainder in the sieve Ne 075 % 53.91
5 | The number of large grains
300 microns . 0,3
150 microns . % 5,12
0.75microns . nevertheless 25
6 | the amount of powdered substance of lime % 40,14

waste (sludge)

1mm !

electronic image

Figure 1. Electron microscopic analysis of a mixture of lime waste.
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Full scale 6693 imp. cursor 0.000
Figure 2. Chemical analysis of lime sludge

keE

Name Chemical composition, weight. %
SiO2 | AlO3 | Fe203 | CaO | MgO | SO3 | KoO [Na,O | Cymma
lime slurry 137 | 0,14 | 0,08 | 4863 | 1,28 | 0,38 | 0.01 | 0.08 | 51,97

Table 3 The effect of the composition of lime sludge on the properties of foam concrete

Water Average Compressive strength, MPa
The composition of the | hardness | density, Solidification time, day

mixture kg/m3 7 14 28
Cement-60%

lime slurry—40% 0,5 605 0,6 1,2 1,9
Cement-50%

lime slurry—50% 0,5 620 0,5 1,1 15
Cement-40%

lime slurry—60% 0,5 670 0,4 0,8 1,2
Cement-30%

lime slurry—70% 0,5 710 0,3 0,6 1,0
Cement-20%

lime slurry—40% 0,5 750 0,5 0,5 0,8

Analysis:

The effect of lime waste on the strength of foam concrete will be studied in this article. The density
of the dry foam concrete used in this experiment is 600 kg/m3, which is mainly used in foam
concrete to conserve heat in construction. [3,4]
For more efficient use of solid lime waste for the development of new foam concrete building
materials, various ratios of lime waste are investigated, and this article analyzes the appearance of
density, mechanical properties and microstructure of foam concrete in a dry state of various service

life.
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For experimental studies, Portland cement of the PS400 D20 brand of the Kuvasoicement plant,
the composition of foam concrete (Tables 4, 5), the Brand of thermal insulation and structural
foam concrete M800 were used.

In an experimental study of various foam concrete compositions, high efficiency indicators of the
components were observed in the presence of lime waste in the composition. The construction
foam concrete of lime waste was studied by manufacturing 2 serial samples of twin prisms
measuring 4x4x16 cm. The first series is with control samples, the second is with a lime dump.
The trial periods are 1, 3, 7, 14 and 28 days after quenching. The test results are shown in the table.

Table 4 Laboratory composition with sand, thermal insulation and thermal insulation structural
foam concrete mixtures

_ The composition of the foam concrete mixture, kg
Ne | Name of the material

per Im? | Test control in the volume of 5 liters
1. | Cement 300 1500
2. | the fraction of sand 300 1500
0-5 mm
3. | Foam 50 250
Water, liter 160 800

Table 5. Laboratory composition with lime waste, thermal insulation and thermal insulation
structural foam concrete mixtures

) The composition of the foam concrete mixture, kg
Ne | Name of the material

per im3 |  Test control in the volume of 5 liters
1. | Cement 260 1500
2. | Lime waste 240 1500
3. | Foam 50 250
4. | Water, liter 180 900

The introduction of lime waste into the composition of thermal insulation and thermal insulation
structural foam concrete increases the strength of thermal insulation and thermal insulation
structural foam concrete during the entire solidification period.
Table 6 The results of the study of the compressive strength of thermal insulation and structural
foam concrete

Name of the Average thermal insulation strength of structural foam
Ne . density, concrete (MPa) and its increase during the day (%).
material
kg/m3
1 3 7 14 28
1 | foam concrete made 200 0.85 1.55 2.9 3.8 4.2
of sand 100 100 100 100 100
2 | foam concrete made 505 0.96 1.72 3.25 4.3 4.75
of lime sludge 113 114 112 113 113
Graph 1.
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The effect of thermal insulation of lime waste and thermal insulation on the compressive strength
of structural foam concrete

2

< 1.8 ~

2 6 ~

L 14 -

1 - 1.2 / /

% % . /é/ ——control

§ g: '// = | ime waste

g_ 0.4 il

o 02

O 0 . . . . .
1 3 7 14 28

Time, day

Conclusion

Thus, various compositions of foam concrete with the addition of lime debris (suspension) as a
filler in the production of chemical fertilizers as a secondary resource have been experimentally
studied, without losing the strength of foam concrete, but, on the contrary, increasing its strength.
It turned out that higher rates of lime-spent (slurry) foam concrete can be achieved using various
superplasticizers.

References
1 Ukhova, T.A. Prospects for the development of production and application of cellular concrete
/ T.A. Ukhova // Building materials. — 2005.—Ne 1.-18-20 p.
2 Morozov, A.P. Foam concrete and other thermal insulation materials / A.P. Morozov.
Magnitogorsk: G.I. Nosov Moscow State Technical University, Magnitogorsk, 2008.-103 p.
3 Skorokhodova, N. The market of external thermal insulation facades/N. Skorokhodova, M.
Alexandria // Construction profile.-2011.—Ne 8(94).— Pp. 38-40.

4 Mikulsky, V.G. Building materials (Materials Science. Building materials): textbook / ed.

V.G. Mikulsky.—M.: Publishing House of the DIA, 2004.-531 p
5. Abdullayev L.N., Abdullayev U.M “Ways Of Foam Concrete Production Development” The
American Journal of Engineering and Technology (ISSN-2689-0984) Published: Julu 30,2021/
Pages: 9-14

6. Otaqulov B.A., Abdullayev U.M “Improving the sorbtion properties of salt underway”
"Ekonomika i sotsium" Ne12(91) 2021 www.iupr.ru
7. Abdullaev, 1., & Abdullaev, U. (2023). The influence of superplasticizers on the porous structure
and thermal conductivity of lime foam concrete waste. In E3S Web of Conferences (Vol. 452, p.
06013). EDP Sciences.
8. Bakhromjon Adhamovich Otakulov, & Ulug’Bek Maxmudovich Abdullayev (2022). Increasing
the durability of structural elements of tanks for water using composite materials. Scientific
progress, 3 (3), 358-361.



http://www.iupr.ru/

o
=

4
-
@
-
Q.

O
@
>
)

O

©
-
O
wn
-
-
O

Y
)

o
-
o

e
O
>
®
(-
-

G
®
v
-
-
-
o

—
&
-
-

=
-
)
o

(V)

9. MawmaroB, X., & AOnymraeB, Y. (2022). 3anosHHTENW s MIIAKOMIEIOYHBIX JIETKUX
6eronos. Innovative Development in Educational Activities, 1(5), 31-38. Retrieved from
https://openidea.uz/index.php/idea/article/view/174

10. Bakhromjon Adhamovich Otakulov, & Ulug’Bek Maxmudovich Abdullayev (2022).
Increasing the durability of structural elements of tanks for water using composite materials.
Scientific progress, 3 (3), 358-3

11. Gypsum binders based on ceramic industry waste Mamurjon Mirzajanov, Bakhromjon
Otakulov, Shoirjon Kuziboev, Bakhodir Mirzaev, Adkhamjon Khamidov and Zokhidjon
Abdulkhaev E3S Web of Conf., 452 (2023) 06015. DOl:
https://doi.org/10.1051/e3sconf/202345206015

12. Mirzajanov, M. A., M. M. Ergashev, and B. A. Otakulov. "Steam structure and thermal
conductivity of lightweight concrete aggregate.” E3S Web of Conferences. Vol. 401. EDP
Sciences, 2023.

13. A.Kh. Alinazarov and Zh.Kh. Salimzhanov Mathematical modeling of heliothermal chemical
processes during hardening of multicomponent cement materials //BIO Web Conf., 84 (2024)
02025. DOI: https://doi.org/10.1051/bioconf/20248402025

14. Madaliev E. et al. Numerical simulation of the layer mixing problem based on a new two-fluid
turbulence model //AIP Conference Proceedings. — AIP Publishing, 2023. — T. 2612. — Ne. 1.

15. Shoyev M. A. et al. Numerical study of modified centrifugal cyclone //E3S Web of
Conferences. — EDP Sciences, 2023. — T. 401. — C. 01036.

16. CrpoutenpHas TEIUIOTEXHUKA orpaxkaarommx dacrei 3manmii/ K.®. ®okua. — M.: ABOK-
ITPECC, 2006. — 256c.

17. Mathematical modeling of particle movement in laminar flow in a pipe Abdulfatto Ibrokhimov,
Jahongir Orzimatov, Mavlonbek Usmonov, Bakhromjon Otakulov and Saxiba Mirzababayeva
B1O Web Conf., 84 (2024) 02026 DOI: https://doi.org/10.1051/bioconf/20248402026

18. Flow trajectory analysis and velocity coefficients for fluid dynamics in tubes and holes
Zokhidjon  Abdulkhaev, Mamadali Madraximov, Shairakhon Abdujalilova, Saxiba
Mirzababayeva, Bakhromjon Otakulov, Abdusalom Sattorov and Zuhriddin Umirzakov E3S Web
of Conf., 452 (2023) 02010 DOI: https://doi.org/10.1051/e3sconf/202345202010

19. Otajonov O., Sattorov Z. Strength characteristics of aerated concrete with fly ash filler from
Angren Thermal Power Plant //E3S Web of Conferences. — EDP Sciences, 2023. — T. 365. — C.
02022.

20. Mirzaev B. et al. Research of physical-mechanical and physical-chemical properties of
expanded direction concrete with complex polymer-mineral additive of a new generation based on
local raw materials //E3S Web of Conferences. — EDP Sciences, 2023. — T. 452. — C. 06002.

21. Y.H. Mugahed Amran, Nima Farzadnia, A.A. Abang Ali, Properties and applications of
foamed concrete; a review, Construction and Building Materials, Volume 101, Part 1, 2015, Pages
990-1005.

22. Shubbar A A, Al-Jumeily D, Aljaaf A J, Alyafei M, Sadique M and Mustafina J 2019
Investigating the Mechanical and Durability Performance of Cement Mortar Incorporated
Modified Fly Ash and Ground Granulated Blast Furnace Slag as Cement Replacement Materials.
In: 2019 12th International Conference on Developments in eSystems Engineering (DeSE): IEEE)
pp 434-9.



https://openidea.uz/index.php/idea/article/view/174
https://doi.org/10.1051/e3sconf/202345206015
https://doi.org/10.1051/bioconf/20248402025
https://doi.org/10.1051/bioconf/20248402026
https://doi.org/10.1051/e3sconf/202345202010

O
(O}

4
-
Q
&
Q.

O
Q
>
)

-

©
-
g
(Vp
&
-
®

Y
Q

nd
-
®

=
O
>
@
-
-

Y
®
O
-
(-
-
®

-
&
-
-

d=
.
()
o

(V)

23 Cement based foam concrete reinforced by carbon nanotubes/ G. Yakovlev, J. Kerien¢, A.
Gailius, I. Girniené¢// Materials Science. — 2006. — Vol. 12. — No. 2. — pp. 147-151.

24. Maxmudovich, A. U. B. (2023). Ohak chiqindili ko’pikbetonning innovatsion modifikatsiyasi,
kompleks kimyoviy qo’shimcha sdj-3 bilan. Journal of Academic Research and Trends in
Educational Sciences, 187-191.

25. Goncharova, N., Abobakirova, Z., Davlyatov, S., Umarov, S., & Mirzababayeva, S. (2023,
September). Capillary permeability of concrete in aggressive dry hot climate. In E3S Web of
Conferences (Vol. 452, p. 06021).

26. Mirzababayeva, S., Abobakirova, Z., & Umarov, S. (2023, September). Crack resistance of
bent concrete structures with fiberglass reinforcement. In E3S Web of Conferences (Vol. 452, p.
06023).

27. Comparison of current and expired norms for the development of methods for checking and
monitoring the seismic resistance of buildings.Shodiljon Umarov, Khusnitdin Akramov, Zebuniso
Abobakirova and Saxiba Mirzababayeva, E3S Web Conf., 474 (2024) 01020, DOI:
https://doi.org/10.1051/e3sconf/202447401020.

28.The influence of superplasticizers on the porous structure and thermal conductivity of lime
foam concrete waste,Abdullaev, I., Abdullaev, U.,E3S Web of Conferences, 2023, 452, 06013

29. Dusmatov, A., Nabiyev, M., Baxromov, M., & Azamjonov, A. (2023). Influence of two-layer
axisymmetric cylindrical shells on their physical and mechanical characteristics. In E3S Web of
Conferences (Vol. 452, p. 06010). EDP Sciences.

30. Analytical calculation of bending elements with basalt fiber and glass composite rod
reinforcement under short-term dynamic loading, Akramov, K., Davlyatov, S., Nazirov, A., E3S
Web of Conferences, 2023, 452, 06006.



https://www.scopus.com/authid/detail.uri?authorId=57224742723
https://www.scopus.com/authid/detail.uri?authorId=57224735573
https://www.scopus.com/authid/detail.uri?authorId=58775374300
https://www.scopus.com/authid/detail.uri?authorId=58103497100
https://www.scopus.com/authid/detail.uri?authorId=58775321300

