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Pedepar:

1. Incepranis npucBsYeHa po3poOJIEHHIO Ta peasli3allii HayKOBOi riloTe3u MiJBUIIEHHS eKCIyaTaliiitHUX
BJIACTUBOCTEN Ta MIlJHOCTi IOPUCTOrO NPUPOJHOTO KAMEHIO KAPOOHATHOIO Ta CUJIIKATHOTO CKJIAZy MIJISIXOM
IIPOCOYYBAaHHS BOJOPO3UYMHHMMHU KPEMHIOPraHiYHUMHU CyMillaMu. 3alIpONIOHOBAHO, HAYKOBO OOI'PYHTOBAHO Ta
IOBEJEHO €(PEKTHBHICTh BUKOPUCTAHHS PO3p00JI€HUX GiHAPHUX Ta TPMKOMIIOHEHTHHX BOJOPO3UYMHHUX CyMilllei Ha
OCHOBI CHJIIKOHATIB JIY)KHUX METaJliB Ta rifpoJisaTy eTUICUIIIKATy OJIs IPOCOYYBaHHS IIOPUCTOTO IPUPOAHOTO
KaMeHIO KapOOHATHOTO i CUJIIKaTHOTO CKJIaAy, sIKi 3a6e31euyioTh BUCOKI BOJOBIAIITOBXYBaIbHI BJIACTUBOCTI, afresiio
IO MypPYBaJIbHUX PO34YMHIB, [TiBUIIEHY MEXaHIYHY MILIHICTb. BUSIBIIEHO 3aKOHOMIDHOCTI MEXaHI3My B3aeMOgii
KPEMHINOpraHiyHUX CIOJYK 3 JUCIIEPCHUM KaMEHEM Ta [10Ka3aHa MO>KJIMBICTB ix (ikcallii K 3a paxyHOK XiMi4HO]
B3aeMOJii 3 aKTUBHMMM LIEHTPaMu NOBEPXHi, Tak i pisnuHoi afgcop6uii. [IpoBeieHO TOBapO3HaBUY OLIIHKY

eKCIUIyaTalilHUX BJIaCTUBOCTEN 10 KOMILJIEKCHOI Aii (pakTOpiB 30BHIIIHBOTO CEPeIOBUILA 3 YPaXyBaHHIM



0CO6IMBOCTEN eKCIUIyaTallii KAMEHIO Ta CUJIOKCAHOBUX CyMillell. PEKOMEHZ0BaHO HaM6iIbI €(PEKTUBHI CyMilli
CHJIOKCaHIB JJ151 KOSKHOTO BUY [IOPUCTOTO MPUPOISHOTO KaMeHI0. 3TilicCHeHO anpobaliilo pe3yJbTaTiB

IYCEePTaLifHOrO AOCJIIPKEHHS B IPOMUCJIOBUX YMOBAX Ta OTPUMAaHO MaTeHT Ha KOPUCHY MOJIEb.

2. The dissertation is devoted to the development and implementation of a scientific hypothesis of increasing the
operational properties and strength of porous natural stone by impregnating with water-soluble silicon organic
compositions. The porous natural stone of silicate (sandstone, tuff) and carbonate (limestone and shell) chemical
composition, which is widely used in construction for facing, is chosen as a research object on the basis of analysis
and generalization of theoretical data. It was established that the impregnation with organosilicon compounds is
an innovative direction of increasing of the porous natural stone operational properties. The use of water soluble
organosilicon preparations of domestic manufacturers has been proposed. The comparative estimation of
siloxanes application efficiency on the parameters of air permeability, adhesion to masonry solution, change of
mass, water-repellent properties, concentration of impregnating compositions is carried out. The optimal
correlation between the time and depth of impregnation of porous natural stone with the organosilicon
compounds is determined and it is established that open porosity has the decisive influence on the kinetic
parameters of the impregnation process. The depth of penetration in massive materials is from 12 to 43 mm, and
the time of impregnation varies in the range of 1250-3000 seconds. The advantages of using alkali metal siliconates
have been experimentally proved. Siliconates provide water-repellent properties at the level of
polyorganosiloxanes, but higher adhesion to the solution of masonry solutions. required level of air permeability;
speed and sufficient depth of impregnation; increased mechanical strength. Optimal concentrations for
organalsiliconates are 1-3 wt.%. 10 binary and three component water-soluble compositions based on alkali metal
siliconates and ethylsilicate hydrolysate have been developed to solve the problem of ambiguity of the effects of
individual silicone substances on the properties of impregnated stone. It was established that after the
impregnation with alkaline metal siliconate based compounds, the relative index of bending strength of carbonates
increases by 2.1-3.6, while the compression ratio - 4.4-13.2 times compared with unimpregnated materials. The
corresponding properties of silicates increase in 2,2-2,4 and 2,6-10,3 times. The mathematical models were
obtained taking into account the dependence of impregnated porous natural stone properties on the ratio of
silicon organic compounds components, which allowed to optimize them. When using the optimal compositions of
silicon organic compositions, the water absorption of porous natural stone decreases by 4.7-6.8 times, bending
strength -1.3-1.8 times, compression - 1.3-2.1 times. The regularities of the mechanism of silicon organic
compounds interaction with dispersed stone are revealed. It is shown that they can be fixed both by the chemical
interaction with the active centers of the stone surface and by physical adsorption. It is suggested to take into
account the noted features when evaluating the operational reliability of impregnated stone. The commodity
estimation of the properties of porous natural stone impregnated with the developed compositions is carried out.
It has been experimentally proved that water absorption of impregnated porous natural stone after 60 cycles of
complex action of atmospheric factors with the use of the most effective silicone formulations is in 1.13-2.42 times
lower than the corresponding index of unimpregnated stone: 12 vs. 29 wt.% for tuff; 11.7 vs. 14.6wt.% for limestone;
3.4 vs. 7.1 wt.% for shellfish; 3.2 vs. 3.6wt.% for sandstone. The loss of mass of impregnated stone decreases in
3,3-8,7 times as compared with unimpregnated. It was established that the use of silicon organic compounds for
impregnation of porous carbonates can increase acid resistance. Relative acidity of limestone compared to the
source material is 82.1-88.0%, and shellfish - 70.2-81.4%. According to the results of the examination of the
stability of the consumer properties to the effects of environmental factors and heat aging, the most efficient
compositions for each type of stone are recommended. Approbation of the results of the dissertation research in
industrial conditions was carried out and a patent for a utility model was obtained.
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