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Pedepar:

1. ¥ nuceprauiiiniii poboTi IpencTaBiieHi KOMIIJIEKCHI pe3yabTaTy JOCiIKeHHSI 00 MOKIMBOCTI BUKOPHUCTAHHS

rinpogobHUX MaTepiasiB 3 pO3BUHEHOIO [IOBEPXHEIO (METUJIKPEMHE3EM, [10JIIMETUIICUIIOKCAH) B SIKOCTI

KOMIIOHEHTU KOMIIO3UTHUX CCTEM 6iOMe,HI/I‘{HOI‘O ab0 6i0TEXHOJIOTIYHOTO NMpN3HAYEHHS. BuBuyeHO MexaHi3MHU ix

B32€MOii 3 BOZIOIO B 3aJI€KHOCTI Biff KiJIbKOCTi aicop60BaHOi BOJY Ta HAsIBHOCTI JOJATKIB pinkux rinpodobHux

PeYoBUH. 3HAIEHO, IO i3 32CTOCYBaHHAM IIPOLEAYPY 3MOYYBaHHSA-BUCYIIYBaHHS (TiIPOYIIiIbHEHHS) MOXKHA
3MiHIOBaTH y IIMPOKUX MEXaxX HACUIIHY I'yCTHHY Ta PETYJIIOBATU 06'€M ME30- Ta MaKpOIOp TrifpodinbHOro

KpeMHe3eMy. [1okazaHo, 10 TigpoyIilibHeHHS, CyMillleHe 3 MeXaHiYHMMU HaBaHTOKEHHSIMU, MOXe OyTH



3aCTOCOBAHO J1J1s IEPEBEIEHHS Y BOJHE CEPeoBullle riipoo6HOro KpeMHesemy, a60 iHmMUx rigpoooHux
[IOPOUIKIB ([TOJIMETUIICUIIOKCaH, cyMili rinpodinpHux i rinpodobHux Marepiasis). BusiBieHo, 10 BMiCT 3B's13aHO]
BOJM y MDKYACTUHKOBUX 3a30pax ripaToBaHoro rinpogobHoro kpemHesemy AM-1-300 moxxe csiratu 11/, a
MiX(a3Ha eHepris BOJU € ewo 6ibIIo0, HDK AJ1s ripo@ilbHOro KpeMHe3eMy. [Ipu pomy ancop6oBaHa y
rinpoo6HOMY KpeMHe3€eMi BOJIa 3HaXOAUTHCS B HEPIBHOB&)KHOMY CTaHi Ta JIETKO 3aMillyeTbes rigpodobHnMU
areHTamy, (3okpema d-xsopopopmom) e 10 % Boau nepexonuTs y caaboacoliiioBaHuil CTaH, SIKUM
XapaKTEPU3YEThCSI MAJIOI0 BEJIMYMHOIO XiMiYHOTO 3CYBY. BCTaHOBJIEHO, 110 OAE€P>KaHHS KOMIIo3UTy A-300 /AM-1-
300 no3Bossie y CiM pasiB MigBUIIUTY €HEPTII0 3B'13yBaHHS BOIU, SIKE BiIOYBAETbHCS 34 PAXyHOK [IEPEBAXKHOTO
YTBOPEHHS! Y KOMIIO3UTHil cUCTeMi IlepeBa’kHO MaJIuX KJIacTepiB ancopboBaHoi Bogu. OfHaK, Micys BimTHOCHO
HEBEJIMKMX MEXaHIYHNUX HaBaHTAKEHb, LJeM KOMIIO3UT TPaHCPOPMYETLCS Y KOMIIAKTHUI MaTepial, B IKOMY 0617Ba
KPEMHE3E€MHUX KOMIIOHEHTH 3MOUY€Hi BOZ010, 110 BUKOHYE POJIb JUCIEPCIIHOrO cepenosulla. [1py 1ipomy eHepris
3B'A3yBaHHA BOJY 3MEHINYETbCA Y LECATD PasiB i CTae MEHILO0, HIX J151 BUXiTHOro KpeMHe3zemy A-300. IIpuynHa
I10JISITa€ Y BUTICHEHHI NIOBITPS 3 MIXKYaCTUHKOBUX 3a30piB. TOOTO, 1030BaHi MeXaHi4Hi HaBaHTaKE€HHSI CJIYTYIOTh
Ii€eBUM METOJ0OM KEPYBAaHHS BJIAaCTUBOCTSIMY KOMIIO3UTHUX CUCTEM 33 PaXyHOK TpaHC(OpMallii CUCTEMU «TBEPJE
TiNI0 /BOJa/TIOBITPSI» B CUCTEMY «TBEpie TijIo /BoAa». B po6OTi oKaszaHo, 0 y Mi’K4aCTHHKOBUX 3a30pax
HaHokpeMHe3eMy A-300 Ta fioro cymimax i3 AM-1-300 Bosa Ta METaH MOXKYTb YTBOPIOBATU CYIIPAMOJIEKYJISIPHI
CHCTEMH, 1110 30iIbIIYIOTh 3arajbHY KiJIbKiCTh aICOPOOBAHOrO MeTaHy 110 38 Mr/T. 3p0o6JieHO IPUIYIIEHHS, 110
3MEHIIEHHS iHTEHCUBHOCTI CUTHAJy aJJCOPOOBAHOTO METaHy B crieKTpax SIMP 3i 3HMKEHHSIM TeMIlepaTypu
06YMOBJIEHO 10T0 YaCTKOBUM I1€PEXOLOM Y TBEPAMI KIaTPaTHUI cTaH. TaKUM YMHOM, BUKOPUCTAHHS B SIKOCTI
I06aBOK Z10 rigpodinbHOro KpemHesemy (260 6i0HaHOKOMIIO3UTIB Ha 1Or0 OCHOBI) riipodobHuX MaTepiais
II03BOJIsIE CTBOPIOBATH HOBI (PYHKIiOHAII30BaHi MaTepiasy, B SIKUX IiJ, BIVIMBOM TipodoOHO-TigpodiabHIX
B3aeMOJiil GOPMYeThCS CYyIIPAMOJIEKYJIIPHA CUCTEMA, 10 CKIIAJAETHCS i3 YIOPSAIKOBAaHUX rifpodo6HUX 0bacTei
(MikpoKoaryssis) i cucTemMu po3MileHrK B MDKYaCTHHKOBHUX 3a30pax KiacTepiB Bogu. Taka cucrema
HepiBHOBaXKHA 1 YyTJIMBa IO 30BHIIIHIX BIUIMBIB, O I0O3BOJISE LiE€CIIPSMOBAHO 3MiHIOBATH ii TUKCOTPOIIHI
BJIACTMBOCTI, (pa30BUI CTaH, afCOPOLiNTHO-1eCcOPOLiliHi XapaKTepUCTUKY i T.1. Kio4oBi coBa: rinpodo6Huil Ta
rigpodinpHMI IUCIIEPCHI KpEMHE3eMHU, II0JTiIMETUIICUIIOKCAaH, KOMITIO3UTHI CUCTEMHU, 6i0JIOTiYHO aKTUBHI pEYOBUHH,

POCJIMHHA CUPOBUHA, BOJIa, MibKda3Hi B3aeMOIii.

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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