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Cyuacni  6ydigenvHi mexHono2ii ma Ix CcmpiMKuil Ppo36Umox 3yMOGII0IONb
n0A8y HOBUX Memoodié ma chocobié cmeopeHHa OyOieenbHUX Mamepianie ma KepyeaHHs
ix enacmueocmamu. Y cmammi nokazamo pezynomamu OOCHIONCEHHA GNIUE HA
enacmusocmi 2a300emoHy Nno8epxXHe8o-aKMUBHUX Peyo8UH, 3ACMOCOBAHUX ) HAOMATUX
dozax

In this work, traditional methods are used to study the degree of increase in
volume, volume density, and strength of aerated concrete based on hydrogen peroxide. It
was clearly noticed that the investigated properties change when the surface-active
substances of various nature are introduced into the concrete in very small quantities.
Thus, the use of an aliphatic surface-active substance in quantities of up to 0.001% of the
mass of cement in the composition of concrete leads to an increase in its strength by
200% with a slight increase in bulk density of up to 12%. The use of a hydrophobic
surface-active substance - carbohydrates in the amount of 0.0004% as a nanocatalyst
leads to an increase in its strength by 80% with an almost unchanged bulk density. The
difference in the influence of the investigated surface-active substances on the controlled
properties of concrete is explained by the different nature of the interaction of these
substances with water. In both cases, the phenomenon of hydrophobic hydration occurs.
However, when using an amphiphilic surfactant, its active ion interacts with water
according to the scheme of hydrophilic hydration. Two types of hydration occur at the
same time, which is not observed when using carbohydrates. Conducted studies of
electrical conductivity and the value of the hydrogen index of solutions of applied
surface-active substances showed a change in the properties of the solutions due to
displacement into the acidic region.

Research data show that the introduction of hydrogen peroxide into aerated
concrete as nano modifiers of surfactants of various natures in extremely small
concentrations leads to an increase in its strength by 80-200% with practically no
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change in density, and therefore thermal conductivity. The bulk density varies from 0.8
g/cm3 to 1.11 g/cm3. The corresponding maximum stress varies from 0.3 MPa to 10.4
MPa, respectively.

Kniouosi cnosa: bemon, nepexuc oomio, I11AP, eyzneeoou, miynicmo, 2ycmuna,
HaHomoougixamop.

Keywords: concrete, hydrogen peroxide, surfactants, carbohydrates, strength,
density, nanomodifier

IHocranoBka npodaemu

Ha OyniBenpHI KOHCTPYKIii MPOMHUCIOBUX OYAWHKIB 1 CIIOPYA B TPOIIECi iX
eKCIUTyaTaIlil BIUINBAE HABKOJIMIITHE CEPEIOBHUINE, 3MIHIOIOYH (Pi3UKO-MeXaHI4HI
BJIACTHMBOCTI MaTepiaiiB, 3 SKMX BUTOTOBJICHI I1i KOHCTPYKIIIi, 10, K HACIIIOK,
3MIHIOE IXHIO JOBrOBiYHICTh. lle mpuBOOWTH MO HEOOXiAHOCTI mependavaTH,
IIPU BUTOTOBJICHHI 1 BIJIHOBJEHHI KOHCTPYKUiH OyIWHKIB 1 CIIOpPYJ, 3aXOIU
LIOI0 3HIKEHHS TEMIEPAaTypHOro BIUIMBY Ha HUX  HaBKOJMIIHBOTO
cepenoBumia. OaHuMH 3 eEeKTHBHUX MarepialliB Juis 3aXUCTy OyHiBeJIbHUX
KOHCTPYKLIIH BiJl TEIJIOBUX BIUIMBIB HAaBKOJIUIIHBEOTO CEPEIOBHILA € MaTepiaiH,
SIKi MAIOTh BHCOKHH OIIip TeIrUIonepeaadi, 30KkpeMa JIeTki i Hi3aproBati O€TOHH.
OpHak BimoMmi HIi3IproBaTi OETOHM MAalOTh IIJIBHINCHI BiIAcHI aedopmarii
(HaOpsikaHHS W ycaAKH), a TaKOX IiJBUIICHE BOJONOTIMHAHHA. HAHOUTBII
BaXIIMBUM HEJIOJIKOM O3HaYCHHUX OCTOHIB € BiIHOCHO HEBEJIWKA MIIHICTh TPH
CTHCKY, IO i 00Mexye iX 3acTocyBaHHs. TOMy NHUTaHHS IiABUILEHHS MIIIHOCTI
IPU CTHCKY 30KpeMa Hi3JIpioBaTHX OETOHIB € HarajbHOK IpOOJIEeMOI0 B
TEXHOJIOTIT Oy[iBEJIbHUX MaTepiaiB.

AHaJi3 pocaimkeHb i nmyoOaikaunii

OCHOBOIO OTpPHMAaHHS BHCOKOSIKICHMX OCTOHIB, SIK IIUJIHOTO, TaK 1
HI3PIOBATOTO0, € CHHTE3 BHCOKOSKICHOTO I[EMEHTHOTO KaMCHI0, SIKHi
BIJIPI3HSIETHCSI BHCOKO JMCIICPCHICTIO CKJIaM0BHX 1 HOBOTBOpiB. Ha ocCHOBI
03HAYEHOr0 I[IEMEHTHOTO KaMEHIO CTBOPEHI BCUISAKI BHCOKOSIKICHI OeTOHHM
LUULIXOM YBEIIEHHST B HOrO CTPYKTYpY JOIATKOBHX CKJIAJOBUX TakKuX SK
MikpoHanoBHioBaui [1-3], abo moBitpsiHi nopu [4]. YTBOpeHHS OCTaHHIX B
CTPYKTYpi IIEMEHTHOTO KaMEHIO IIPUBOIUTH JI0 3MCHIIICHHS [IUILHOCTI OCTOHY 1
HOTO TerIoNpOBiAHOCTI, OOYMOBIIIOIOTh 3HIMKEHHsSI HOTo MinHOCTI (y mepury
Yepry NpH CTHCKY), 0OMeXylodi raiay3p Horo sacrocyBaHHs. O4eBHAHO, LIO
OCHOBHHM IIUIIXOM IiABUIICHHS MIIIHOCTI Hi3JPIOBATUX OCTOHIB € IiABHIICHHS
MIITHOCTi IEMEHTHOTO KaMEHI0, SKHH (OpMye IIePeropoIKH MK TIOPOKHHHAMH.
ro 3amady MOXKHAa pO3B’SA3aTH MiJBHINEHHSIM MIIIHOCTI O3HAYEHOTO
IeMeHTHOro KameHto. OfHaK A OTPUMAaHHA HI3APIOBATHX OCTOHIB [4],
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JOLIJIbHILIE HE BUKOPHCTaHHS B’SDKyYMX PpEUYOBMH BHCOKHMX Mapok, a
3aCTOCYBaHHS HAHOTEXHOJIOTIH [5,6], 30KkpeMa, Teopii HaaManux 1103, K iXHbOT
ckianoBoi [7,8].

Hanomonudikarist cTpykTypu OETOHIB 32 paXyHOK BBEJICHHS 10 IX CKIamy
MiHepaJbHUX ab0 OpraHIiYHMX PEYOBHMH Y BUIIAJI YaCTHHOK JyXKE MalUX 3a
po3mipamu (mo 100 M) [5,6] vy Hagmamix mo3ax (Bix 0,0025% mo 0,1%) [7,8]
JI03BOJISIE OAEPKATH HOBI 3@ CTPYKTYpOIO Ta BIACTHBOCTSMH OETOHM 3aBASKU
T ABHUIICHIH aKTHBHOCTI HAHOMATepialiB.

Hackinpku HaM BimoMo, y HayKoOBi#l mitepaTypi He Oymo omyOiikoBaHO
JOKJIAJTHUX POOIT 3 BUBYCHHS BIUIMBY BHAY Ta KUTBKOCTI IIOBEPXHEBO-aKTHBHUX
pEUOBUH, SIKIi BHUKOPHCTOBYBAJIHM SIK HaHOMOAM(IKATOpU Ta300eTOHy, IpH
BUKOPHCTaHHI B SIKOCTI yTBOpIOBaua rasy IEpeKUcy BOIHIO. TakuMm 4YHHOM,
METOI0 JaHoi poOOTH € BUBYEHHS BIUIMBY BHJY Ta KIUJIBKOCTI HOBEPXHEBO-
AKTHBHHUX PEYOBHH, 10 BUKOPHCTOBYIOTHCS K HAHOMOH(]iKaTOp ra300eTOHIB.
VY 3B'SI3Ky 3 THM, IO MMOBEPXHEBO-aKTUBHI PCUOBHHU a00 iX CKJIJ0BI MArOTh
pi3HI BIACTHBOCTI 1O BiTHONICHHIO IO BOXMW, CINiJ BHU3HAYHTH BIUIMB Ha
BJIACTUBOCTI OeTOHY, sAK aM(iimbHHUX, TaK i CYTO TiApo(pOOHHX MOBEPXHEBO-
aKTHBHHUX PEYOBHH.

BuxJsiag ocHOBHOro Martepiany

VY 1upoMy po3aiIi MPEeACTaBHMO EKCIIEPUMEHTaIbHI METOAM IIiATOTOBKH
3pa3KiB 3 METOIO OXapaKTepPHU3yBaTH iX 13 BUKOPUCTAHHSIM Pi3HUX METOIIB.

Jlis BUTOTOBIIEHHS O0ETOHY BHKOPUCTOBYBanu noprianaueMent I1L] II/b—
111-400, BupobuuuTBa [TAT «Xaiinensboepr uement. Kpuswuii Pir» (Ykpaina), y
SIKOCTI JIpIOHOTO 3amoBHIOBaYa — BIACITHUN DIYKOBUIl MICOK, SIKWMiI MaB
MaKkcUMallbHUH po3mip dacTok 0,63 mMm. Y skocti MminenoyTrBoprorounx [TAP
(MITAP) 3acrocoByBanm mirHocymbgpoHaT Sika-Plast-520 (TM «Sika») Ta
cymimni ByriieBomHiB (BB). YV sKkocTi pedoBMHH, SKa YTBOPIOE Tra3 Ui
(dbopMyBaHHS TOPOXHHH B OeTOHi, — mepekuc BomHIO. Cyxi KOMIIOHCHTH
0eTOHHOT cyMiml J03yBaluCsl B KiJBKOCTI, pO3paxoBaHOI 3TiHO i3 IUIAHOM
eKCIepUMEHTY, 1 MepeMinryBanucs B JabopaTOpHOMY 3MillyBadi BIPOJIOBXK |
XBWIMHH 3 YaCTHHOIO BOJHM, sika ckiamana 70% Bix po3paxosanoi. [loTiM mo
o3HaueHoi cymimni nonasanu Boxy (30% Bix po3paxoBaHoi) 3 pOYMHEHOIO B Hill
MIIAP Tta nepekrncoM BOAHIO i ITepeMilIyBasd IIe B 1a00paTOpHOMY 3MilTyBadi
Ha mpotrsa3i 1 xBunmHHM. BuroToBneHHA Ta BUIPOOYBAaHHS IOCHTITHHUX 3pa3KiB
BUKOHYBAJIM BIIMOBIHO 70 BUMOT Jlep)kaBHUX CTaHAAPTIB YKpaiHu.
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Amnani3 3miHn o0'emy ojepkaHoro Oerony (puc. 1) BHABUB #oro 3miHy
111010 Ta300eTOHHOT CcyMiIli 0e3 MOBEepXHEBO-aKTUBHUX PEYOBHH.
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Puc. 1. 3mina 06’eMy OeTOHY TP BBEICHHI TOBEPXHEBO-aKTHBHUX
peYoBHH

Tak, mpu BBelEHHI O NEBHOI KUIBKOCTI SIK IOBEPXHEBO-aKTHBHOT
PEYOBHHHU BYTIICBOJIB BiOYBAE€THCS 30UTBIICHHS O0CATY CyMIIlli Ta 3MEHIICHHS
IIpU BUKOPUCTaHHI IIOBEPXHEBO-aKTUBHOI peuoBmHHU Sika-Plast-520.

Jemo iHIme sBHINE CIOCTEPIraeThCs i3 BINIMBOM IOBEPXHEBO-aKTHBHHX
pedoBuH (ITAP) Ha rycTuHY OeToHY (pHC. 2).

[IpakTryHO y BChOMY miama3oHi 3MmiHM BMicty [TAP miinmeHicTE GeTOHY
30UIBITY€THCS.

JocmipkeHHs MIITHOCTI ra300eToHy (puc. 3) MOKa3yIoTh, [0 KOHIIEHTpAIii
ITAP, ski 3a0e3medyloTh ONTHMYM MIIIHOCTI OETOHY B CTiHKaX HOPOXXHHUH
ra3o0eToHy 3 HaiOimpmIO0 ii BETMYMHOIO 3a0e3MeUyloTh MaKCHMAalbHY
MIITHICTh Ta300€TOHY.

HeoOxinHo Big3HaumTH, mo npu 3actocyBanHi B skocti [IAP Sika-Plast-
520 wMakcuManbHa MIIHICTH Ta300€TOHY BINNOBigae WOro HaHOUTBIIIN
LIIJIBHOCTI. AJie 301IbLICHHS MIIHOCTI y IboMYy BHIanky nocsirae 200%, a
301IbIIeHHS IUTBHOCTI Jnre 12%, 1o Mae eKOHOMIYHE OOIPyHTYBaHHSI.
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Puc. 2. 3miHa rycTHHU ra3o0eToHy
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Puc. 3. 3mina minHOCTI Ta300eTOHY 3aj1exHO Bij BMicTy [TAP
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V Toii xe 4Jac, mpu 3acToCcyBaHHi B ikocTi [IAP ByriieBogHIB MakcHMaIbHA
MIIHICTh Ta300€TOHY BIAMOBiAa€ WOro HAWMEHININA MHIITLHOCTI. 30UIbIICHHS
MIIHOCT] y bOMY BUMaAKy pocsirae 80%, a 3MeHIIeHHS miiisHOCTI — 1-2%.

BucHoBkH. [laHi MpoBeAEHUX IOCIHIKEHb MMOKA3yIOTh, 10 BBEACHHS MO
CKiamy ra300eTOHy Ha TEepeKHCy BOJHIO B AKOCTI HaHOMOAH(DIKATOpiB
MOBEPXHEBO-aKTUBHUX  PEYOBMH  pIi3HOI HPHUPOAM y TOHAA  Malux
KOHIICHTPAIiAX MPHU3BOAWTH JO MiOBUINCHHS Horo wimaocti Ha 80-200%
MPaKTUYHO Oe3 3MiHM TYCTHHH, a OTKe 1 TeronpoBigHocTi. O0'eMHa TyCTHHA
Bapiroethest Bix 0,8 r/em® 1o 1,11 r/em®. BimmoBinsa MakcumanbHa Hampyra
Bapiroetscs Bix 0,3 MIla mo 10,4 Mma, BiamoBizHO.
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