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Anomauisn

B pobomi s3anpononosano eucomogiamu 6e3 GUNANIOGANbHE 8’SNCYYE 3 GUKOPUCMAHHAM 6i0X00i6
Ximiunoi npomucnosocmi. Taxe HuzbKOMApoOuHe 8’sCyde, OMPUMYIOMb 8 pe3yIbmami MexaHo-XiMiuHoi
akmueayii 301U-8UHOC KUCIUMU CMOKamu ocgozcincy abo mysxcHUMU CMOKAMU OOKCUMOB020 YEPBOHO20
wnamy.
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Abstract

The paper proposes to produce a non-calcining binder using waste from the chemical industry. This low-
guality binder is obtained by mechanical and chemical activation of fly ash by acidic effluents of
phosphogypsum or alkaline effluents of bauxite red sludge.

Keywords: industrial waste; phosphogypsum; fly ash; red sludge.

Introduction

Many scientific works are devoted to the problems of waste generation and use as a component
of resource conservation and greening of production. However, not enough research has been done
on the use of industrial man-made waste from the chemical industry, which causes a number of
problems for their use in the construction industry and necessitates further research.

Industrial waste and solid waste are one of the most important factors of environmental pollution
and negative impact on virtually all its components. Infiltration of storage facilities, burning of
heaps, dust formation, other factors that cause the migration of toxic substances, lead to pollution of
groundwater and surface water, deterioration of air, land resources, etc. [1-4].

Research results

The energy crisis and the state of Ukraine's modern economy require the immediate introduction
of the latest technologies for the production of efficient building materials and products. The ash-
slag waste accumulated in the dumps of energy industry enterprises is one of the types of such raw
materials for the production of concrete and construction products based on them. Harmful wastes
of the chemical industry, in particular phosphogypsum, bauxite sludges and effluents with a high
content of acids and alkalis, have not been widely used in the building materials industry [5-7].

Phosphogypsum waste is a by-product of phosphoric acid production by extraction. Depending
on the temperature-concentration conditions of decomposition of phosphate raw materials, the solid
phase of calcium sulfate can be represented by one of three forms: dihydrate, hemihydrate or
anhydrite.

The chemical composition of phosphogypsum waste is a gypsum raw material, because they are
80-95% composed of calcium sulfate. However, such wastes contain acidic residues and a number
of hazardous substances that are hazardous to the environment.

The authors in their works [8-10] proposed a complex method of mechano-chemical activation
of fly ash. This method involves the destruction of the surface of the vitreous shell of ash particles
by using acidic residues of phosphogypsum or alkaline medium of red sludge. The use of
mechanical mixing of ash-sludge and ash-phosphogypsum mixtures in a specially designed
through-mixer will contribute to a more complete destruction of the vitreous shells of ash-removal
[11].



The use of pre-activated removal ash as a filler in the molding solutions is one of the promising
ways to save resources.

Complex physicochemical processes in the structure formation of cement systems are their
hydration, set of plastic strength, heat release and change of pH. The most intensive processes of
structure formation of cement clinker take place in the first 20-60 minutes, which is accompanied
by a significant change in the rheological characteristics of the material during this period.

To stabilize the processes of structure formation and gas formation of phosphozement-cement
binder concrete, preliminary hydration of the main mineral binder-cement is provided for 30-40
minutes. to the formation of cellular concrete [12]. As the results of experiments have shown, this
technology of preparation of concrete containing phosphogypsum and fly ash provides the most
optimal loosening of the mixture and fixation of the macrostructure.

The use of red sludge for physico-chemical activation of SV is also positively reflected in the
characteristics of the complex binder and the samples of building materials. The authors in [7]
proved that the addition of bauxite sludge to the composition of the gold-cement mixture provides
intensification of the processes of neoplasms of the mineral-phase composition of the material.

Conclusions

It is proposed to produce without burning binder using chemical waste. This low-quality binder
is obtained by mechanical and chemical activation of fly ash by acidic effluents of phosphogypsum
or alkaline effluents of bauxite red sludge.
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