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1. TlimBuIeHHST BOJOCTIMKOCTI ricoBUX MaTepiasiB nomippakiiiHuMu MiHepaJIbHUMU TOOABKAMU

2. Increasing the water resistance of gypsum materials by polyfractional mineral additives

Pedepar:

1. Inceprarnis npucBsYeHa po3poolii TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX OCHOB IiJJBUIIEHHS BOJOCTIMKOCTI rilcy
nosippakUiliHMMU MiHepaJbHUMU J06aBKaMu. Bi-3Ha4eHO eJ1eKTPOIOBEPXHEBI BIACTUBOCTI TillCy Ta MiHEpaJIbHUX
I00aBOK, BCTAHOBJIEHO 3aKOHOMIPHOCTI yTBOPEHHSI €JIeKTPOreTepOreHHMX KOHTAKTiB MibK HUMU. BUKO-HaHO
OITUKO-MiKPOCKOIIIYHi Ta €JIEKTPOHHO-MiKPOCKOIIIYHi IOCIiI>KeHHSI, pO3PO6JIEHO MOJIeJli CTPYKTYPH ITYy4HOTrO

TirICOBOTO KaMeHIO 3 MiHepaJIbHI/IMI/I ,E[O6aBKaMI/I, gKa 3a0e31eYnuTh MOoro MaKCHMaJIbHY BO,[[OCTifIKiCTb. BukoHaHO



T€PMOJVMHAMIYHUI aHaJIi3 MOKJIMBOCTI XiMi4YHOI B3aeMoJii rifncy 3 MmiHepanbHUMHU Jo06aBKaMu. ExcriepyumeHTanbHO
IIOCIIIIKEHO 3a/IeKHOCTI (Hi3MKO-MeXaHiYHUX BIACTUBOCTEN, TOKA3HUKA BOJIOCTINKOCTI, BOJIOTICHUX Aedopmarin
IITYYHOTO TilICOBOTO KaMEHIO Bifl BMiCTy MiHepaJbHOI 106aBKu ofHiel Pppakuii (111aKy) Ta ABOX Pi3HUX PpaKiiiit
(maxy i HAHOAUCIIEPCHOTO IIIMHO3eMy ab60 MIKpOKpeMHe3eMy). Po3po6sieHo ckiia, rifncoBOro BsDKy4Oro

i BUILEHOI BOLOCTIMKOCTI Ta MaTepiasliB Ha MOr0 OCHOBI, @ TAKOX TEXHOJIOTIIO X BUTOTOBJIEHHS!, BAKOHAHO

IOCJIiIHO-IIPOMUCJIOBE BIIPOBA/IKEHHSI i BIIPOBA/I’)KEHHS! Y HaBYaJIbHUM IIpoLiec.

2. The dissertation is devoted to the development of theoretical and experimental foundations for increasing the
water resistance of gypsum by polyfractional mineral additives. The electro-surface properties of gypsum and
mineral additives have been determined. It was found that different faces of gypsum dehydrate crystals have
surface charges of different signs: longitudinal - positive, end - negative, particles of slag and micro silica have a
negative surface charge, and Nano dispersed alumina - positive. Taking this into account, the regularities of the
formation of electro heterogeneous contacts between gypsum-dehydrate crystals between themselves and with
particles of mineral additives were established. Optical-microscopic and electron-microscopic studies have been
carried out, models of the structure of artificial gypsum stone with mineral additives have been developed, which
will ensure its maximum water resistance. It is shown that the maximum water resistance will be provided by the
structure of the composite material with a matrix of densely packed crystals of gypsum dehydrate with the
maximum number of electro heterogeneous contacts between crystals and particles of mineral additives. Such
contacts maximally protect crystals of gyp-sum dehydrate from dissolution and wedging action of water. A
thermodynamic analysis of the possibility of chemical interaction of gypsum with mineral additives has been
carried out; it is shown that gypsum and mineral additives generally do not chemically interact, except for the case
of the presence of free lime in the slag, when calcium hydro-sulfa-aluminate of mono-sulfate form can be formed.
The dependences of physical and mechanical properties, water resistance index, moisture deformations of
artificial gypsum stone on the content of a mineral additive of one fraction (slag) and two different fractions (slag
and Nano dispersed alumina or micro silica) have been experimentally investigated. The obtained dependences
confirmed the idea of the influence of the composition and structure of artificial gypsum stone as a composite
material with electro heterogeneous contacts between crystals and particles in it on water resistance.
Compositions of a gypsum binder with poly-fractional mineral additives, providing a water-resistance index of up
to 1, and materials based on them, as well as a technology for their manufacture, have been developed.
Experimental industrial implementation and implementation in the educational process have been completed.
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