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COMPOSITION ON THE BASIS OF FLUORINEANHYDRITE
AND EXPANDED POLYSTYRENE FOR THE THERMAL PROTECTION

Technogenic anhydrite is a withdrawal of manufacture of fluoric acid. At activation by known chemical compounds it
is capable to show binding properties. It can be applied in polystyrene concrete in the form of a binding matrix. For formation
of strong contacts it is necessary to create the thin films providing good adhesion polystyrene of granules to the binding matrix.
For this purpose used pitch wood soaped (SDO). In work the parity between density polystyrene of concrete and necessary
durability at design age was optimized.
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1 Introduction

Technogenic anhydrite is a withdrawal of manufacture of fluoric acid from fluorite by means of
processing by its sulfuric acid. At activation by known chemical compounds it is capable to show binding
properties [1]. Application fluorine of anhydrite as knitting for preparation of easy concrete [2] allows to
reduce cost of products several times for the absence account components of cement as a part of a material
and to simplify “the know-how”.

At designing and building of buildings the question of decrease in weight of separate designs
and all building as a whole [3] is actual. In designs of buildings safe, building materials small the power
consumption, made on technologies on the basis of primary use of products of processing of a technogenic
waste and a local natural source of raw materials [4, 5] should be applied. Applied to a thermal protection
of building designs of a plate from polystyrene provide necessary properties, but during too time they have
the lacks limiting their wide use, such as low durability, the combustibility, insufficient durability in it of the
chemical bonds, causing its chemical destruction while in service. These lacks substantially can be lowered
or eliminated, using expanded polystyrene in kind granules as filler in the easy concrete known on works
[6, 7] and matrix without cement.

Thus, working out of easy concrete on the basis of a matrix from anhydrite with application
polystyrene porous granules is one of priority directions who allows to solve simultaneously problems of
ecology and to receive “know-how” effective the materials, saving up energy.
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2 Text

Used fluorine anhydrite - a withdrawal of manufacture of fluoric acid in the form of a powder,
contains in the structure more than 92 % CaSO,. It was exposed to a grinding to a specific surface
of 2800 sm?/g [8].

For preparation a composite material for a thermal protection as easy filler spherical porous
granules of polystyrene with a size from 2 to 5 mm and density 15 kg/m® were used.

As the reinforcing additive in structure of a developed composite it was added a basalt fibre in
length 10 - 12 mm and average diameter 4,5 microns. The initial basalt fibre consists of fibres in length 70
- 120 mm. Basalt fibres possess high durability and chemical firmness in the alkaline environment which
prevails in structure composite of anhydrite.

The basic problem of reception qualitative concrete polystyrene on anhydrite to a binding matrix
is parity optimization between its density and necessary durability at design age. One of conditions of
formation of stronger contacts in the given system is creation of intermediate layers from the thin films
providing good adhesion [9, 10] of granules to the binding matrix by means of application of surface-active
additives.

At carrying out of experiments as such additive pitch wood soaped (SDO) [11] in number of 0,3 %
was used. Besides, SDO represents itself as the additive which involves air and raises formation, promoting
improvement of formation of a mix and increase of porosity of a matrix from anhydrite — see Figure 1la.

Figure 1. Structure concrete polystyrene - (a), structure of a matrix from anhydrite - (b), character
of coupling of a matrix from fluorine anhydrite with a basalt fibre - (c) at 200-fold increase

Additional porosity of a matrix from anhydrite as a part of a concrete mix with polystyrene is
reached at the expense of chemical interaction of the activator of solidification with components fluorine
anhydrite, providing upwarp matrixes from anhydrite — see Figure 1b. Decrease in average density,
increase steam - both gas proofness and improvement of adhesion of an organic filler with a mineral
matrix is thus marked. Studying of a microstructure of concrete on binder of anhydrite with polystyrene
on polarising microscope MH-8 has shown that its microstructure is characterised by good adhesion of
a matrix from anhydrite to granules from polystyrene and to a basalt fibre — see Figure 1B. The analysis
of a microstructure by means of raster electronic microscope EVO 50 of ZEISS has shown presence in a
matrix from anhydrite of crystal new growths of traditional structure with lamellar plaster and presence
of an amorphous phase — see Figure 2a. Presence dehydrate proves to be true X-ray research of concrete
on the basis of anhydrite — see Figure 2b.

In a matrix along with reflexions CaSO, (d,, A = 3.50; 2.85; 2.33) there are strong reflexions,
CaSO,2H,0 d,, A=17.60; 4.28; 3.07; 2.87; 2.69; 2.21).

Mechanical tests of samples with the sizes 100x100x100 mm have shown achievement of average
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Figure 2. Microstructure of a matrix from anhydrite - (a),
X-ray research of a matrix from anhydrite in polystyrene concrete - (b)

Absorption of water by polystyrene concrete thus did not exceed 8 %, the emolliating coefficient
has made 0,68. The analysis of a hydrogen exponent of medium in polystyrene concrete intermixture has
shown quantity pH »11 that predetermines possibility of use for reinforcing of steel armature in polystyrene
concrete.

Considering that each granule of polystyrene is coated by a matrix from anhydrite, it is necessary
to expect lack chemical fracture some polystyrene in the course of the long-term operation of concrete and
pinch of its fire safety owing to allocation dehydrate thermal action of steams of water.

The gained easy concrete has density D700, possesses good steam - and gas permeability, is
fireproof, prevents fracture polystyrene at operation and has sufficient strength for preparation of products
in the form of plates for a heat insulation and blocks.

3 Conclusion

Thus, use of anhydrite as a knitting matrix in polystyrene concrete allows to lower essentially cost
of a received material at the expense of an exception expensive cement from structure of a composite and
to improve conditions in the locations of sailings.
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KOMITO3UIISI HA OCHOBE ®TOPOAHTI'HJIPUTA U ITEHOIMOJIUCTUPOJIA
JIUISI TEILJIOBOM 3ALIIUTHI
© Sxosnes I, IlepymuH I, BypssnoB A., Mycrakumosa H., Maesa .

TexHoreHHbIH AHTUAPUT ABJIACTCA OTXOAOM IPOU3BOACTBA MJIaBUKOBOM KHUCIIOTHI. HpI/I AKTHUBAIIUU C TIOMOIIIBIO U3BCCTHHIX
XUMHYCCKUX COCHHHeHHﬁ, OH CII0OCO0EH IIPOABJIATE BSXKYIIUEC cBoiictBa. OH MOXET OBITH IIPUMEHCH B HOHI/ICTI/IpOH6eTOHe B
KaueCTBE CBA3yoMei Marpuibl. Jas GopMHUpOBaHUs CUIBHOTO KOHTAKTa HEOOXOJHUMO CO3/1aTh TOHKHE IJICHKH, 00eCIeunBast
XOPOIUIYIO aAre3HI0 MONUCTUPOJIBHBIX IPaHysl B Marpuile BsKyIero. /st 3Toro Mcroib3yercsi cMoja APEBeCHass OMbUICHHAs
(CHO). B paboTe 6bLIO ONTHMUA3UPOBAHO COOTHOIICHUE MEKY TUNIOTHOCTHIO MOJMCTUPOIOECTOHA M HEOOXOMUMOM TPOYHOCTHIO
B IIPOEKTHOM BO3pacTe.

KoaroueBble ciioBa: TEXHOTCHHBII aHTUJIPUT, ITOJIUCTHPOIOETOH, KOHTAKTHI, CBA3YIOIIAs MATPHILIA.

KOMIIO3U1IsI HA OCHOBI ®TOPOAHTIAPUTY I NIHOIMOJICTUPOJIY
JJIsI TEIIVIOBOTI'O 3AXUCTY
© Slxosies, I, [TepBymun, I, Byp’sHoB A., Mycrakimora, H. Maega, 1.

TexHOTeHHMIA aHTIAPUT € BIAXOIOM BUPOOHUIITBA IUIABUKOBOT KHCIOTH. [Ipy akTHBAIIiT 3@ TOTIOMOTOO BiIOMHUX
XIMIYHUX CIIONYK, BiH 3AaTHUI MTPOSIBIATH B’SDKYUl BIACTHBOCTI. BiH Mo)ke OyTH 3aCTOCOBaHMIA B MOJIICTUPOJIOETOHI B SIKOCTI
B’sDKy4o1 Marpuii. /st popMyBaHHS CHIIBHOTO KOHTAKTy HEOOX1IHO CTBOPUTH TOHKI TUTIBKH, 320€3MeUyI0UH XOPOIIy aAre3iro
TOJTICTUPOJIHUX TPAHyYJI B MATPHII B sKydoro. JIJis IIbOro BUKOPHUCTOBYETHC cMoia nepeBHa omuieHa (C1O). YV poboTi Oyio
OIITHMI30BaHO CITiBBIJJHOIIEHHS MiX T'YCTHHOIO MOJIICTUPOJIOETOHY i HEOOXITHOO MILIHICTIO B TPOEKTHOMY Billi.

Koio4oBi ci10Ba: TeXHOTCHHUIA aHT1IPUT, MTOJTICTUPOIOETOH, KOHTAKTH, 3B’ SI3yl0ua MaTpHIIS.
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