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Abstract. It is known to use heahsulating materials with a rigid cellular structure on cement,
gypsum, liquid glass binders as a congtvecfire protection. The described technologies for

the manufacture of such materials do not allow combining a binder with an aggregate. The use
of frame technology made it possible to obtain a material with an aggregate on a porous burned
sodalime-silicate waterproof binder. The article presents the results of studies of theofife
properties of samples from the obtained material. The deformation andnidating
characteristics of the material when heated are used as criteria fproffe prgerties.

Vol umetric heating of the material to a maxi
studying the deformation characteristics. The fwemtlating characteristics of the material

were studied during orgided heating of a material samplehe form of a tile to a maximum
temperature of 1050 AC. The characteristics
fire-proof lining of building structures and as for the construction of screen walls and as a filling
material in fire barriers.
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Introduction
An effective way to protect geometrically simgdailding structure elemesitfrom fire is by
coveringthemwith fire-resistantmaterialswith low thermal conductivity.

The commonly used measure is to use insulation materials with low thermal conductivity
to delaythe increase inthe structure's tempetare This phenomenoprevens structural
failures due to fire including intumescent firgoroof paints[1,2], coatings and plastexs
semiliquid compositiong3], and insulation boards with a rigid struct{8et].

Fire protection thermal insulath materials with a rigid structueanbe bricks, stones,
sheets, slabs, pals andshells.The materials aréabricated from cemerjb], gypsum[4,6],
sodium silicatg 7], calcium silicatg8,9,11,16,17], magnesium oxid§L0,11], and vermiculite
[12]. The polarization of the binder reduces the density and thermal conductivity of the material
[4,13] and the inclusion of porous finesistant aggregates in its composi{ibdi, for example,
perlite and vermiculit¢l5-17].
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Cellularsilicate glass oglassfoamis recognizedor its unique operational and thermal
insulation propertiesand desirable fire resistancEsing differentwastes in glass foam
prodictionreduces materialcoss and makeit competitive . Theliterature[18-20] indicatedthe
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critical parameters for material selection and sintering of glass foams prodsicgdwaste

glassand the glass foam properti@®chnologies for obtaing cellularglass frontherecycled
waste of soddime-silicateglassformed in the sphere of consumptioavebeen develpedand
discussed by several researcHds26]. Most conventional sodéeme-silicate glasses have a
sufficient high softening temperature of 550 0
as a fireretardant material, but with the inclusion of fmesistant fillers in its compositicare

not currently implemented.
A study examined theglassceramic foams for thermal insulah based on alkali

activation and sintering of zeol#moor rock[27,28]. The alkalactivation and reactive sintering
technologyproducedhe acqued foamsby adding powdered eggshell or zecigeor rock.A
similar technology obtained foam glass from solid waste of flat glass and exhausted alkaline

batterieq29.
The frame technologis proposed30,31] for prodicing fire protection material with

expanded clay as a asa aggregateA glass powder was selected for forming a fired porous
vitreous binderThe glass powdexasobtained by grindinghe utilized container and building
glass and liquid sodium glass§he obtained material had water resistance, and fire safety
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properties make it possible to use it as a rigid insulating or struatsrtdating construction

material. However, the physical and mechanical characteristite ohaterial have not been

studied in detail.
Therefore a review of existing technologies fonanufacturingfire-retardant heat

insulating materials with a rigid structure shows tlaatthe momentthere are no scientific

results and technologies thaloal combining the cellular structure of coarse aggregate with a

binder.

This study aims t@btain a material with expanded clay filler on a porous calcined soda
lime-silicate waterproof binder and determitsfire-retardant propertie3hedeformation and

heatinsulating characteristics of the samples under heating evaluated theotifgoroperties

Materials and methods
Expanded clay with a fraction of ) mm with a bulk density of 530 kglwas used asfiler

for the developed material on a firing binder. The expanded clay fractiothegmallest grain

size wasselectedo reduce the stresses at the interfaces between the grains of the filler and the

binder since these stresses increase with anaiseria the grain size.

Soda liquid glass with a density of 1.48 gfcand a suspension of finely ground cullet

from the secondary waste of sddae-silicate glass were used as componentsyothesizing

the firing binder. The fineness of glass grindingswcharacterized by a residue on grid No.

0063 of 56%. The chemical composition of glass is presented in Table 1.

Table 1. Chemical composition of glass, %

SO,

Al>O3

FeOs

CaOo

MgO

Na,O

K20

SGs

Mn304

TiO>2

BaO

60.4

118

14

8.0

0.3

139

2.5

0.3

1.3

1.4

The frame technology30,31] was developed by the authoesd used topreparethe

samples.The preparation offrame molding technology includethe following operations.
Initially, the aggregate's grains were mixed with sodium liquid glass. Themginegate with
a liquid glasscoated surface was placed in the mold. Further, the mold witRygregate was

placed in arlectric airing cupboard and exposed to heat treatment at a temperatugz 0f ACC
during which the adhesive bond made of liquid glass hardened. The glued hardened frame of
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