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Pedepar:

1. Y nuceprauiiiHiil pob0Ti IpefCcTaBieHi KOMIIJIEKCHI Pe3ybTaTy JOCiIKEHHS 00 MOXKIMBOCTI BUKOPUCTAHHS
rizpoo6HUX MaTepiasiB 3 PO3BMHEHOIO MOBEPXHEIO (METUIKPEMHE3EM, MIOJIIMETUIICUIIOKCAH) B SIKOCTI
KOMITOHEHTU KOMITO3UTHUX CUCTEM 6ioMeIMYHOro ab0 6i0TEXHOJIOTiYHOTO TPU3HAaYeHHs. BUBUeHO MexaHi3MU ix
B32€MO/Iii 3 BOJOIO B 3aJI€3KHOCTI Bif KiZIbKOCTi acOpO0BaHOi BOAY Ta HAABHOCTI IOJATKIB PiKUX rigpodoOoHUX
pe4YoBUH. 3HaIEHO, IO i3 3aCTOCYBaHHSIM IIPOLelypU 3MOYYBaHHI-BUCYLIYBaHHS (TigpOYIIiIbHEHHS) MOXKHA
3MIHIOBATH y MIMPOKUX MEXXaxX HACUIIHY TYCTHHY Ta PEryJioBaTi 06'eM Me30- Ta MaKpoIiop rigpodinbHoro
KpeMmHe3eMy. [TokazaHo, 1110 rifpoyLiiJibHeHHS, CyMillleHe 3 MeXaHIYHUMU HaBaHTaXXEHHSIMU, MOXXe OyTU
3aCTOCOBAHO JJI51 IEPEBEIEHHS Y BOJIHE CepefoBUlle TiipoPoOHOro KpeMHe3eMy, abo iHMUX rifpodoOoHUX
MOPOIIKIB (MMOJiMETUJICUIIOKCAH, cyMilli rifpodinbHux i rigpoobHux Martepiais). BusiByieHo, 10 BMICT 3B's13aHO]

BOJM y MDKYACTUHKOBUX 3a30pax riypaToBaHoro rinpogobdHoro kpemHesemy AM-1-300 moxxe csratu 1 /T, a



Mik¢azHa eHeprist Bogu € newo 6iybIolo, HiX AJ1s rinpodinpHOro kpemHesemy. I1pu pomy apcop6oBaHa y
rizpogobHOMYy KpeMHe3eMi BoJja 3HaXOUThCS B HEPIBHOBRXXHOMY CTaHi Ta JIerko 3aMilllyeTbcs rinpodooHuMHU
areHTamy, (3okpema d-xsopopopmom) e 10 % Boau nepexonuTs y caaboacoliiioBaHuil CTaH, SIKUM
XapaKTEPU3Y€EThCS MAJIOI0 BEJIMYMHOIO XiMiYHOTO 3CYBY. BCTaHOBJIEHO, 10 OA€P>KaHHS KoMo3uty A-300 /AM-1-
300 mo3Bossie y ciM pasiB MiIBULIUTY €HEPTilo 3B's13yBaHHS BOJIY, SIKE BifJ0yBAa€ThCS 32 PAXYHOK IIEPEBAXKHOTO
YTBOPEHHS! y KOMIIO3UTHill cUCTeMI IlepeBa’kHO MaJIuX KjacTepiB afcopboBaHoi Bogu. OfHaK, Micys BinTHOCHO
HEBEJIMKMX MEXaHIYHNUX HaBaHTaKE€Hb, LIel KOMIIO3UT TPaHCPOPMYETLCS Y KOMIIAKTHUI MaTepiall, B SKOMY 001ABa
KPEMHE3E€MHUX KOMIIOHEHTH 3MOY€Hi BOZ010, 110 BUKOHYE POJIb JUCIEPCIHOrO cepenosulla. [1pn 1ipomy eHeprig
3B'I3yBaHH4 BOJIM 3MEHINYETHCS y JECATh PasiB i CTae MEHIIOI0, HiX AJ151 BUXiTHOro KpeMHe3zeMy A-300. I[IpuunHa
II0JISITa€ Y BUTICHEHHI NIOBITPS 3 MIXXKYAaCTUHKOBUX 3a30piB. TOOTO, 030BaHi MeXaHiYHi HaBaHTaKE€HHSI CJIYTYIOTh
Ii€eBUM METOJOM KEPYBAaHHS BJIACTUBOCTSIMU KOMIIO3UTHUX CUCTEM 33 PaXyHOK TpaHC(OpMallii CUCTEMU «TBEPE
TiJI0 /BOJa /TIOBITPS» B CUCTEMY «TBEp/ie Tijio /BoAa». B po6OTi MoKazaHo, 0 Y Mi’KUaCTHHKOBUX 3a30Pax
HaHokpeMHe3eMy A-300 Ta ioro cymimax i3 AM-1-300 Boa Ta METaH MOXKYTb YTBOPIOBATU CYIIPAMOJIEKYJISIPHI
CHACTEMH, 110 301IbIIYIOTh 3arajlbHY KiJIbKICTh aICOPOOBAHOrO METaHy 110 38 Mr/T. 3p06JIeHO IPUNYIIEHHS, 110
3MEHIIEHHS] IHTEHCUBHOCTI CUTHAJy aiIcCOPOOBAHOTrO MeTaHy B criekTpax SIMP 3i 3HI>KeHHSIM TeMIepaTypu
00yMOBJIEHO HIOTO YaCTKOBMM II€PEXOLIOM Y TBEPAUM KJIaTpaTHUI cTaH. TaKuM YMHOM, BUKOPUCTAHHS B SIKOCTI
I06aBOK Z10 TigpodinbHOro KpemHe3eMy (260 6i0HaHOKOMIIO3UTIB Ha IOr0 OCHOBI) TriipodobHuX MaTepiais
IO3BOJIsIE CTBOPIOBATH HOBI (PYHKIIOHAI30BaHi MaTepiajy, B SIKUX MiJ, BIVIMBOM TiipodoOHO-TigpodiabHIX
B32eMOZi1 POpMYy€ETHCS CyIIpaMOJIeKyIsIpHA CUCTeMA, L0 CKJIAIaeThCs i3 YIIOPSAIKOBaHUX rinpodo6HuX obiacTeit
(MikpoKoaryssisi) i cucTeMu po3MillleHUX B MDKYaCTHHKOBHUX 3a30pax KjacTepiB Bogu. Taka cucrema
HEpiBHOBa)XKHA i1 4yTJIMBa [0 30BHIIIHIX BIUIMBIB, WO IO3BOJISE LiIECIIPSMOBAHO 3MiHIOBATY Ii TUKCOTPOIIHI
BJIACTMBOCTI, (Pa30BUI CTaH, afiCOPOLINHO-1eCOPOLiliHI XapaKTepUCTUKY i T.1. Kito4oBi c0Ba: rinpodo6Huil Ta
rimpodisibHNY OUCTIEPCHI KpEMHEe3eMU, MOJTiMETUIICUIOKCAH, KOMITO3UTHI CUCTEMH, 6i0JIOTIYHO aKTUBHI PEYOBUHU,

pOCJIMHHA CUPOBUHA, BOJIa, MibKda3Hi B3aeMOii.

2. The paper presents comprehensive research results on the possibility of using hydrophobic materials with a
developed surface (methylsilica, polymethylsiloxane) as a component of composite systems for biomedical or
biotechnological purposes. The mechanisms of their interaction with water depending on the amount of adsorbed
water and the presence of additives of liquid hydrophobic substances have been studied. It has been found that
using the wetting-drying procedure («wetting-drying») it is possible to change the bulk density in a wide range
and to regulate the volume of meso- and macropores of hydrophilic silica. Hydraulic compaction combined with
mechanical loads can be used for transfer to the aqueous medium of hydrophobic silica or other hydrophobic
powders (polymethylsiloxane, mixtures of hydrophilic and hydrophobic materials). It was found that the content of
bound water in the interparticle gaps of hydrated hydrophobic silica AM-1-300 can reach 1 g/g, and the interfacial
energy of water is slightly higher than for hydrophilic silica. In this case, the water adsorbed in the hydrophobic
silica is in an nonequilibrium state and is easily replaced by hydrophobic agents (in particular d-chloroform) where
10 % of water passes into a weakly associated state, which is characterized by a small chemical shift. It is
established that the production of composite A-300/AM-1-300 allows to increase the binding energy of water
seven times, which occurs due to the predominant formation in the composite system of mainly small clusters of
adsorbed water. However, after relatively small mechanical loads, this composite is transformed into a compact
material in which both silica components are wetted with water, which acts as a dispersion medium. The binding
energy of water is reduced tenfold and becomes less than for the original silica A-300. The reason is the
displacement of air from the interparticle gaps. That is, dosed mechanical loads serve as an effective method of
controlling the properties of composite systems by transforming the system "solid /water /air" into a system

"solid /water". It is shown that in the interparticle gaps of nanosilica A-300 and its mixtures with AM-1 water and
methane can form supramolecular systems that increase the total amount of adsorbed methane to 38 mg/g. It is
assumed that the decrease in the signal intensity of adsorbed methane in the NMR spectra with decreasing
temperature is due to its partial transition to the solid clathrate state. Thus, the use of hydrophobic materials as
additives to hydrophilic silica or bionanocomposites based on it makes it possible to create new functionalized



materials in which, under the influence of hydrophobic-hydrophilic interactions, a supramolecular system is
formed, consisting of ordered hydrophobic regions (microcoagulation) and a system of clusters located in
interparticle gaps water. Such a system is nonequilibrium and sensitive to external influences, which makes it
possible to purposefully change its thixotropic properties, phase state, adsorption-desorption characteristics, etc.
Hydrosil wetting-drying silica (TU U 20.1-3291669-015:2016) was created and implemented, on the basis of which
«Polysorbplus» enterosorbent (TU U 10.8-03291669-001:2017) was made, suitable for cleansing the body of toxins
of various etiologies. A technological scheme for the production of hydrogenated silica, suitable for use as an
enterosorbent and mineral component of biocomposite systems based on medicinal plants, has been developed.
Permission documentation has been obtained for the use of the created composites as biologically active additives,
effective in the treatment of diseases of the gastrointestinal tract, nervous system, liver, etc. such as
"Lymphosilica" (TU U 10.8-03291669-005: 2017), "Sedasil". Improved protective and stimulating composition of
composite systems based on methyl silica and complex fertilizers containing macro- and microelements,
registered under the trademark "Ecostim" (TU U 20.2-03291669-021:2013), and fertilizer for pre-sowing treatment
of plant seeds , which additionally contains vitamins, biostimulants, bacterial cultures "Defsit" (TU U 20.2-
03291669-005:2018). Their use increases the yield of vegetable and cereal crops by 10-20%. New composite
systems based on mixtures of hydrophobic and hydrophilic silica and microbial cultures have been developed and
their destruction of water-polluting hydrocarbons has been tested in model studies. It is shown that the film of the
contaminant disappears in 50-65 days. The scientific basis for creation of adsorption accumulators of methane
based on formation of clathrate structures at a pressure of ~ 1 bar and temperatures of 210-290 K is developed.
Keywords: hydrophobic and hydrophilic dispersed silica, polymethylsiloxane, composite systems, biologically
active substances, vegetable raw materials, water, interphase interactions
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