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The growing concern for environmental sustainability is forcing researchers to explore
innovative ways to use industrial waste in a variety of industries. One such study, on the
production of concrete from the production waste of Aluminum of Kazakhstan JSC,
highlights the potential environmental and economic benefits of using aluminum waste in the
construction industry.

The article presents a well-structured research methodology, including laboratory tests
to determine the physical and mechanical properties of concrete mixtures using aluminum
waste. The results show that the proposed concrete mixtures have satisfactory strength and
durability, making them a viable alternative to conventional concrete.

One of the key aspects of this study is its emphasis on the environmental impact of
waste use. The authors argue that by reusing waste to produce concrete, the consumption of
natural resources can be reduced and the ecological footprint of the construction industry can
be reduced. This approach is in line with the principles of circular economy, where waste is
turned into valuable resources, contributing to sustainable development.

Moreover, the use of aluminum waste in concrete production can have significant
economic benefits. The cost of raw materials can be reduced and waste disposal costs for
aluminum producers can be reduced. This approach could also create new market
opportunities for waste-derived products, which would contribute to the overall economy.

This article discusses a study on the production of concrete using industrial waste
from the aluminum production process. The study aims to solve environmental problems and
reduce landfill pressure by using waste in the construction industry. The article discusses the
chemical composition of the waste, the preparation process, and the properties of the
resulting concrete. The results show that the use of aluminum waste in the production of
concrete can improve its properties and contribute to solving the problem of waste disposal.

The article arrived at its results by conducting a study on the production of concrete
using industrial waste from the aluminum production process. The chemical composition of
the waste was analyzed, and a preparation process was developed to produce concrete with
the desired properties. The resulting concrete was then tested to evaluate its properties, which
showed an improvement in performance over traditional concrete mixes.

According to the author of the article from the Pavlodar region, one of these wastes is
sludge from alumina production. In addition to the existing problems of waste storage (dust
formation, impact on groundwater), there is a problem of preparing new sludge reservoirs,
which in principle are land suitable for agricultural activities and are pressing issues. In the
production of aluminum, bauxite is used as the main raw material, resulting in a large amount
of waste in the form of aqueous suspension of dispersed particles - sludge. From 1 ton of
alumina comes about 4 tons of sludge. Bauxite sludge is characterized by a high content of
iron and aluminum oxides. Nepheline, bauxite, sulfate, white and monocalcium slimes are of
industrial importance for the production of construction materials. Since aluminum smelters
use bauxite, bauxite sludge is a waste product. A preliminary analysis of the chemical
composition of sludge allows us to draw conclusions about the convenience of their
processing by extracting iron contained in them in the form of oxides. As shown by scientific
research, red mud can be used as: iron ore agglomeration, pelletizing, an additive in blast
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furnace smelting, raw materials in the production of cast iron, for refining cast iron and steel,
slag-forming agents, clays in the production of partially exchangeable forms. , additives in
the production of cement and ceramics, additives in the production of building bricks and
refractories, as the basis of mineral fertilizers [2]

They also pointed out that the advantages of bauxite-based binders over cement or
cement-concrete (cement-mineral mixtures) are the lack of rapid hardening and slow curing
process, if the time between preparation and its compaction as a rule should not exceed 4 - 6
hours, otherwise the quality of the layers laid will sharply deteriorate, and when using slurry
binders this time can be up to 3 days. This allows for longer interchangeable grippers, a wider
operating range, increased productivity, and adverse effects on the final strength of the
material due to equipment failures and unexpected stoppages in process schedules due to
delays in mixing. In this project, the task was to determine the possibility of using the waste
products of the Pavlodar Aluminum Plant, namely sludge in the production of building
materials. For this purpose, it was named after the laboratory of Pavlodar State University.
Toraigyrov was conducted an experiment to select and determine the composition of samples
of building materials. Selection of the composition of construction materials was made
experimentally on the basis of research data from Novosibirsk State Technical University. [1]

Figure 1- Concrete samples

The main conditions for consistently good quality: 1 The quality of raw materials. The
higher the quality of raw materials, the higher the quality of the finished product. Cement
must be fresh and not in "lying" condition (for 1 month of storage cement loses up to 10% of
strength, i.e. grade 400D20 is stored for 1 month, after this period its grade drops to 360, and
in a month it falls to 320, even to zero). The sand should be as fine as possible and have a
minimum content of silt and clay. 2 Stable supply of raw materials. The properties of the
components used should not vary from batch to batch. A change in any component entails an
adjustment of the mixture. For example, different cement manufacturers may have very
different water requirements. A change of cement supplier may change the amount of water
used in the mixture by up to 20%, which will affect the level and intensity of lift of the
mixture, which in turn will affect the quality of the final product. 3 Stability of production
conditions. A great influence on the strength of the mixture rise and the uniformity of
strength gain in the array have a temperature of raw materials (mainly water) and the
temperature in the shop. Ignoring this point often leads to the following errors: First, the
water temperature varies from batch to batch, resulting in uneven rise of the mixture. As a
result, each batch rises to a different level, resulting in blocks with different densities at the
output, and arrays that do not rise to the board level are considered defective. Secondly, the
low temperature in the workshop leads to a rapid cooling of the array surface, which
significantly slows down the curing reaction in those areas. As a result, we get the following -
when the surface of the array reaches the necessary strength to be able to remove the sides, at
this point it is impossible in principle to cut the interior of the array into blocks, which will
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give you power. Making non-autoclave concrete blocks consists of the following basic
technological steps: Preparation of concrete mortar, pouring the mortar into the mold. Cutting
concrete blocks, heat treatment, splitting arrays into individual blocks. [1]

At the end they came:
Mapxka OeToHa M UX IIPOYHOCTD
Mapxa o6pasia [Tpenen npounocty, Knace Getona o Brmkaiinias Mapka 6eToHa 10
MIIa IIPOYHOCTH HA CHKATHE Ipo4HoCTH, M

SH0040 65,5 B50 M600
SH1035 63,78 B50 M600
SH2030 52,65 B40 M550
SH3025 48.4 35 M450
SH4020 32,3 B25 M350
SH5015 18,27 B15 M200

One of the strengths of the article is its emphasis on the environmental impact of
waste disposal. The authors emphasize the importance of reducing industrial waste and its
negative impact on the environment. The authors argue that by reusing waste for concrete
production, it is possible to reduce the consumption of natural resources and reduce the
ecological footprint of the construction industry.

The article also emphasizes the economic benefits of using waste in concrete
production. By replacing traditional raw materials with industrial waste, production costs can
be reduced, making the process more cost-effective and sustainable. This approach not only
helps companies save money, but also promotes a circular economy where waste is turned
into valuable resources.

The article also discusses the technical aspects of using aluminum waste in concrete
production. It presents a comprehensive analysis of the chemical composition of the waste, as
well as optimal proportions to create concrete mixtures with the desired properties. The
authors present a detailed comparison of the characteristics of conventional concrete and
concrete produced with waste materials, highlighting the similarities and differences in the
characteristics of.

In addition, the article discusses the potential problems and limitations of the
proposed approach. For example, it recognizes the need for further research into the long-
term behavior of concrete made from aluminum waste, as well as the possible influence of
various environmental factors on its durability. The authors also suggest that the
implementation of this waste recycling method may require changes to existing production
processes and equipment, which may entail additional investment.

Despite these challenges, the article emphasizes the importance of finding innovative
solutions to recycle industrial waste and promote sustainable development. By showing the
potential of aluminum waste as a valuable resource for concrete production, the authors
contribute to a growing body of research on alternative building materials and waste
management strategies. They also encourage the construction industry to adopt greener
practices and find new ways to reduce waste generation and resource consumption.

In addition, the article's findings have broader implications for other industries that
generate similar waste. By demonstrating the feasibility and benefits of recycling industrial
waste in concrete production, the study opens the door to applying these methods to other
industries, contributing to a more sustainable and circular economy.

Overall, the article is a valuable contribution to the field of sustainable construction,
waste management and environmental engineering. It presents a well-researched and
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compelling case for the use of industrial aluminum waste in concrete production, showing the
potential environmental and economic benefits. The study also highlights the importance of
continued research and innovation in developing sustainable solutions for waste management
and resource use.

In conclusion, the article makes a compelling case for the use of industrial aluminum
industry waste in concrete production. The research is well done and the results demonstrate
the potential for both environmental and economic benefits. This study makes a valuable
contribution to the field of sustainable construction and waste management, encouraging
further research and implementation of industrial waste recycling techniques.

List of references
1. A. J. Kasenov, A. K. Tleulesov, A. N. Akhmetbek. Production of Concrete from Waste of
JSC "Aluminium of KAZAKHSTAN"
2. Akhmetbek, A. N., Kasenov, A. J. The possibility of using red bauxite sludge in
construction // Education and Science without Borders. - 2017.VOL. 12. - P. 64-67.
3. Dvorkin, L. 1., Dvorkin, O. L. Construction materials from industrial waste // Training and
reference manual. - Rostov-on-Don : Phoenix. - 2007. - 368 c.
4. Kudryshova, B. C., Stanevich, V. T. Production of construction materials based on
industrial waste as an environmental dominant of modern economic development // Science
and Technology of Kazakhstan. - 2014. - Ne 1-2. - C. 65-68.

VIK 691.3

OIIEHKA OIITUMAJIBHOI'O COCTABA MOJUO®UIIUPYIOIIEN IOBABKA
JJISA TAZKEJIOI'O BETOHA

AnTbiHOexkoBa Ajmsi [[0CKaAHKBI3BI
kleo-14@mail.ru
Hoxrtopaut PhD kadeapbl TeXHOIOTHH MPOMBIIIIEHHOTO U TPaXKIaHCKOTO CTPOUTENILCTBA,
EHY um. JI.H. I'ymuneBa, Acrana, Kazaxcran
Hayunsii pyxoBoaureins — P. JIyknanos

BBeaenne

Vayumenue kadecTBa OETOHHBIX COCTaBOB MOXKET OBITh JOCTHTHYTO Kak 3a CUeT
MPUMEHEHUS] XUMHUYECKHX J00aBOK, TaK W MPHU HCIOIb30BAHIUH MECTHBIX KOMIIOHEHTOB JIJIS
co37aHusl OETOHA HOBOTO MTOKOJICHUS, UTO SIBJISIETCSA BEChMa aKTyaJIbHOU 3a/1aueil TEXHOJIOTHH
Oerona. beToH HOBOro IOKOJEHUS - 3TO BBICOKOTEXHOIOTHMYHEIE, BHEICOKOKAUYECTBEHHEBIE,
MHOTOKOMIIOHCHTHBIE OETOHHBIE CMECH M COCTaBbI ¢ J0OABKaMU, COXPAHSIOIINE TpeOyeMbIie
CBOWMCTBA TMpPH OKCIUTyaTallud BO BCEX YCIOBHUSAX paboThl. POocT MHOTOKOMIOHEHTHBIX
OCTOHOB O0YCIIOBJICH 3HAYUTEIHHBIMU CUCTEMHBIMH 3 (HEKTaMH, YTO MO3BOJISET yIPABIATH
dbopMUpOBaHHEM CTPYKTYpbl Ha BCEX OJTamax TEXHOJOTHUH, obecredynBas TONy4yeHUE
KOMITO3UTOB «HAIPaBJIECHHOTO» Ka4eCTBA, COCTaBa, CTPYKTYPHI M CBOMCTB [1].

CoBpeMeHHBIN 1IeMEHTHBI OETOH - 9TO KOMITO3UIIMOHHBIN CTPOUTENBHBIN MaTepua,
KOTOPBIA MOKHO TOJYYUTh C 33IaHHBIMU XapPAKTEPUCTUKAMHU JIJISi ONPECIICHHBIX YCIOBHUMA
IKCIUTyaTaIlluu yTeM MOJAU(HUKAIIUN €r0 CTPYKTYPhI M CBOMCTB Pa3MUYHBIMH J00aBKamMu [2].
D10 olecreynBaeT Marepualy JOJITOBEYHOCTh, JKCIUTyaTallHOHHYIO  HaJEKHOCTD,
IKOJIOTHUECKYIO 0€30MacCHOCTh U MPUMEHUMOCTbH B JIFOOBIX YCIOBUSX dKCIUTyaTanu# [3, 4].

CoBpeMeHHbBIE PKOHOMUYECKHE OTPAaHWYEHUS TPEOYIOT YCKOPEHHsI TEMIIOB paldoT B
CTPOUTENLHON OTpaciu. Bo MHOTHX CHUTyallMsX OY€Hb BaKHA MOTPEOHOCTH B OETOHE C
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