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Bu3HaueHO BIUIMB HAMOBHEHUX AaKPUJIOBUM JIATEKCOM  MIilleN
rigpo@oOHUX KONOITHUX MOBEPXHEBO-AKTHBHUX PEUOBHH Ha MIITHICTH
npiOHO3epHUCTOrO  OeToHy.  JIOBENEHO  MIJABUIICHHS  MIIHOCTI
03HAUEHOr0 OETOHY Ta 3aJISKHICTh il BEJIMYMHM BIiJ BOJOLIEMEHTHOIO
BiJIHOMIEHHS Ta KIJTBKOCTI HANOBHEHUX AKPWJIOBUM JIATEKCOM MIIlEl
ripooOHUX KONOITHUX MOBEPXHEBO-aKTUBHIX PEUYOBHH.

The effect of acrylic latex micelles of hydrophobic colloidal
surfactants on the strength of fine-grained concrete has been investigated
in this work. At this time, a steady trend has been the application of
various types of catalysis to almost all reactions that are used in chemical
technology. It should be noted that the use of catalytic methods to
improve the effectiveness of chemical reactions has a special peculiarity.
Such transformations are complex systems within the network of
subreaccounts, so traditional methods of accelerating chemical
processes, in particular the use of high temperatures, acids or bases, often
do not give the desired result. Micelles of hydrophaobic surfactants have
an interesting and very valuable property: they can bind different
molecules and ions. The micelles provide transportation of insoluble
specimens due to unfavorable in other cases the phase of the solution.
For example, using micelle transport substances can be used to
accelerate maturation and growth of crystals. The purpose of this work
is, for example, the use of acrylic latex to demonstrate the possibility of
using a micelle filled organic substance of hydrophobic surfactants of an
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aliphatic type as a means of controlling the strength of fine-grained
concrete. To achieve this goal, the task was to investigate the change in
the strength of fine-grained concrete from the contents of a micelle filled
with acrylic latex. As a result of the performed experiments, it was
established that the introduction of acrylic latex into the concrete
structure leads to a significant increase in the strength of concrete under
compression. It is proved to increase the strength of the specified
concrete and its dependence on the water-cement ratio and the amount of
micelles filled with acrylic latex of hydrophobic colloidal surfactants.
The optimum amount of acrylic latex in concrete, which provides the
maximum increase in its compressive strength, depends on the water-
cement ratio in it and decreases with an increase in the water-cement
ratio. The value of the relative strength of concrete in compression when
introduced into its composition, the acrylic latex ash increases with
decreasing the water-cement ratio.

KirouoBi croBa: OeTOH, MilleNH, aKpwi, MIIHICTB, ITOBEPXHEBO-
aKTHBHI PCYOBUHHU.

Keywords: concrete, micelles, acrylic, strength, surface-active
substances.

B ocraHHi poku Bif3HAa4YaeThCcs pi3Ke 3OUIBIIEHHS iHTEpecy 0
OaratokommoneHTHUX peakiiii (BKP). Crilikoro TeHaeHIli€er0 crano
3aCTOCYBaHHS PI3HHX BHIIB KaTalily NMPaKTHYHO A0 BCIX peakIii, sKi
BUKOPUCTOBYIOTHCSI B OpraHiuHii Ximii, y Tomy umcii i 1o BKP. Hagits
Ti MEPETBOPEHHs, SIKi paHille MPOBOAWIMCS 0€3 BHUKOPHCTAHHS SKHX-
HeOylb KaTani3aTopiB, 3apa3 3aJydeHi B KOJO KaTaliTUYHUX IMPOLECIB,
0 BinOMBae 3araJbHUN TeHEPAIbHUHA HANPSAMOK Ha IMiABHILIECHHS
e(EeKTHBHOCTI OPTraHivHOTO CUHTE3Y.

AHaJIi3 0CTAHHIX JOCTi/IKeHb

Crnig 3a3Ha4YMTH, IO 3aCTOCYBAaHHS KATATITHYHUX METOJIB IS
migsumenHs: epextuBHocTi BKP mae ocobnmBy crerudiky. IMonioHi
MEPETBOPEHHS SABJSIIOTH COOOI0 CKJIaJHI CHUCTEMH, ILIO0 BXOIATH 0
Mepexi cyOpeakmiif, TOMy TpaguLiiHI METOAX HMPUCKOPEHHS XIMIYHUX
MporeciB (BUKOPUCTAHHS BHUCOKHUX TEMIIEpaTyp, KHCIOT abo OCHOB)
Hal4acTiIle He Jaf0Th OakaHOTO pe3yibTaTy [1]. 3a3BU4ail BOHU MIIOTH
HECEJICKTUBHO, TIPUCKOPIOIOYM ITOOIYHI  JBOKOMITOHEHTHI peaKIlii,
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MIPUBOJSTYH 10 MOSIBM HEOaKaHUX MPOTYKTIB y CUCTEMI. 3 1HIIIOTO OOKY,
oxHUM 3 HenoaikiB 0aratbox BKP € 1XHs HU3bKa MIBUIKICTD.

CynpamMornekynsapHi cucteMu Ha OCHOBI mudinpHUX 3'eqHanb (ITAP,
rigpodo0i30BaHUX  MAaKpOITMKIIIB, TIOJNIMEpiB Ta 1H.) IIHPOKO
3aCTOCOBYIOTBCSA B CyYaCHHX HAayKOEMHHUX TexHonorisx [2]. [aTepec no
OUX CHCTeM OOYMOBJCHMH [BOMa BaXKIMBHUMU BIACTHBOCTSIMU
TUUTBHAX 3'€IHaHb: 3/AaTHICTIO IO YTBOPEHHS arperaTiB B pPO34HHI
BHIe TIeBHOI KoHIeHTpalii (y pasi po3unHiB IIAP 3BanHoi KpuTHyHOi
KOHIIEHTpaIier MinenoyrBopenns, KKM), a Takox CONHOOUTI3yrOUrMHU
BIIACTHBOCTSIMH arperariB 100 OpraHiuHuX 1 OloJoriyHMX cyOcTpartiB
[3]. BBeaeHHst 10 CKiIaay CHCTEMH IIOPTIAHIIEMEHT — BOJIA» JUMEpIB
rizpopobuux [TAP amidarnunoro THIy TaKoX MPU3BOAUTH J0 3HAYHOTO
301JIBILICHHS MIITHOCTI IIEMEHTHOTO KameHst [4].

Minemn rigpodobuux IIAP BomomiroTh IiKaBOIO i JyKe I[IHHOIO
BJIACTUBICTIO: BOHHU MOXYTh 3B'S3yBaTH pi3Hi Moyiekynu i ioHu. Lle
spuile (B 3arajJbHOMYy BHUIAJKY 3BaHE COJIIOOLTI3AIlS) HOCHUTH
yHiBepcanpHUIl  Xxapaktep. Minemn IIAP  3HaxomsaTh  mmpoke
3aCTOCYBaHHS B SIKOCTI MIIETISIPHAX KaTali3aTopiB, IEPEHOCHUKIB
JKapCchKUX 3aco0iB 1 TEHHOTO MaTepially, aHTHMIKpOOHUX Tpernaparis,
iHribiTopiB  KOpo3ii 1 T.a. Minenn 3a0e3nedyroTh  TPAHCIOPT
HEPO3YMHHMX 3pa3KiB 4epe3 HEeCHPUSTINBY B IHIIMX BHIAAKaX (aszy
po3unny. Tak, HampuKiIaja, 3a JOMOMOTOI Milell TPAaHCIOPT PEYOBHH
MOKe OYTH BHUKOPHUCTAHWHM i TPUCKOPEHHS JO3piBaHHSA 1 POCTY
KPHUCTAITIB.

BinbmricTe po0iT 1Mo 3acTOCyBaHHIO HAHOYACTHHOK JUTSI ITOJiMIIIEHHS
XapakTepucTUK OeToHy BimHOCHThCs 10 Fe,O3 [5], AlO3 [6] i zro, [7].
[TpoBomuiMCs MOCHTIPKEHHS 3 BUKOPUCTaHHS HaHOYAaCTHHOK CuO [8],
MOHTMOpUJIOHITY [9] i kaominy [10], a B pobori [11] — BuKOpUCTaHHS
nopoikie okuciaiBa mertamiB Ti, Al, Ca, Mg, W, Co Ta KpemHio,
3aCTOCOBaHMX y  Mikpojo3ax. O3zHaueHi poOOTH  NPHUCBSIYCHO
3aCTOCYBaHHIO HANOBHEHMX OKcuaamMu MertamiB  minen [IAP, i
BiJTHOCSITBCS JIO TEXHOJIOT1T «30J1b — T'elIb.

Hagenenuii 1ocBij 3acTOCYBaHHSI TEXHOJIOTIT «30J1b — T€Ib» TOOTO
HAllOBHEHWX HEOPraHiYHUMH pPEYOBUHAMM MiLEN MAJIsl PETYJIIOBaHHS
MiHOCTI OetoHy [5-11] miATBEpIKye axkTyadbHICTh AOCHIIKEHb B
IbOMY HampsaMy 13 3aCTOCYBaHHSM MiIleJl HAaIIOBHEHUX OpTaHIYHUMH
PEUYOBHHAMH.
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IlocTanoBka MeTH i 32124 10CTiTKEHD

Mertoro nmanoi pobOTH € Ha NPUKIALl 3aCTOCYBaHHS aKpPHUIOBOTO
JIaTeKCy MOKA3aTH MOXKIIMBICTh BUKOPUCTAHHS HAIIOBHEHUX OPTaHiYHOIO
pevoBuHOIO Minen rigpogoduux ITAP amidbarudnoro Tumy sik 3aco0y
yIpaBIiHHS MIIHICTIO APiOHO3EPHUCTHX OETOHIB.

Jlist mocsITHEHHSI 03HAYeHOT METH B poOOTi OyJia mocTaBiIcHa 3a/1a4a
JOOCTIANTH 3MiHY MIITHOCTI IpiOHO3EepHHCTOTO OETOHY BiA BMICTy B
HBOMY MiIIeJl, HATIOBHEHUX aKPUJIOBHUM JIATEKCOM.

MeTtoauka J0CTiIKeHb

s mpoBemeHHs AOCHiAIB BHUKOPHCTOBYBAIM MOPTIAHILCMEHT
I[NAT «Xaiinens0epr uement. Kpusuii Pir» mapku I1L[ M400-1120, B
SIKOCTI MinenoyTBoprotodoi [IAP 3acTocoByBanmm onear HaTpirO, B KOCTI
npiOHOTO 3amoBHIOBaYa OETOHY BHKOPHCTOBYBaNW J[HIMPOBCHKUIA
PIYKOBUI MiCOK, B SIKOCTI HANOBHIOBaua OCTOHY — MEJICHUH JOMECHHUI
IrPaHyJIbOBaHUH 1IIJIAK.

HamoBHeri Millenn TOTyBalH MUISXOM PO3YMHEHHS Y BOJI OyieaTy
HATpPif0 3 HACTYIHHM JOJaBaHHSIM MpPH MOCTIHHOMY IepeMillyBaHHI
AKPHJIIOBOTO JIATEKCY.

OTpumaHuil BONSHUHA PO3YMH HANOBHEHHUX AKPHUJIOBUM JIATEKCOM
Minen (ae) JoJaBaiv 10 BOJH IPU OTPUMaHHiI OETOHY.

3 1piOHO3EPHUCTOTO OCTOHY, KM MICTHB a00 TUIBKH HAIIOBHIOBAY
y kimpkocti 30% Bim Macu MiHepaJbHOI YacTUHU OCTOHY, abo
HamnoBHIOBaY y KitbkocTi 30% Bix Micn cyMmimli MOPTJIAHALEMEHTY i
HaTIOBHIOBAYa Ta 3allOBHIOBAY y KiNbKOCTI 75 % Bix Macu MiHepalbHOI
YaCTHHU OCTOHY.

Jns  BumpoOyBaHHS BHWIOTOBISUIM 3pa3ku  OETOHY poO3MipoM
40x40x160 MM., sIKi TIiCJIsl BUTOTOBJICHHSI TBEPALIM Ha MPOTA31 IEBHOTO
Yyacy, ICiSg 4YOro TWiijaBaiics BHIIPOOYBaHHSM Ha CTHUCK 32
CTaHIAPTHUMH METOJMKaMHM BHUIPOOyBaHb 3pa3KiB OeToHy 3a
JIOTIOMOT010 YHIBepcanbHOI BUNpoOyBanbHOi1 Mamuan Y MM-100.

PesyabTaTn JAOCJTiIKEHb. y pe3yibTaTi BUKOHAHMX
CKCIIEPHMEHTIB BCTAHOBJICHO, IO BBEJCHHS 10 CKJIaAy OETOHY 30JI0
AKpUJIOBOTO JIATEKCY IMPHU3BOAMTEH JI0 3HAYHOIO 301JbIIEHHS MIIHOCTI
6erony npu cTucky (puc.1,2,3).

AHaii3 pe3ynbTaTiB eKCIEPUMEHTIB TOKa3aB, IO CTYINHDb BIUIUBY
30JII0 aKPUIJIOBOTO JIATEKCY Ha MILHICTh OCTOHY 3aJIeKUTh HE TIIBKU BiX
HOTo KUTBKOCTI B CKJaji OCTOHY, a ¥ BiJi BETUYUHU BOJOIIEMEHTHOTO
BITHOIIEHHS B 0€TOHI (TOOTO BiJ KIIBKOCTI BOJIH).
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Puc. 2. BignocHa MinHicTh O€TOHY 13 ApiOHUM 3aIIOBHIOBAYEM MPH
B/11=0,4
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Puc. 3. BigHocHa MinHiICTh O€TOHY 0€3 IpiOHOTO 3aIOBHIOBaYA ITPH
B/11=0,5

Tak mpu BogonieMeHTHOMY BimHOMmEHH] 0,3 MaKCUMaIbHUH MPUPICT
MIlHOCTI OeToHy ckiagae y Bimi 28 nmi6 120% (puc. 1), npu
BOJIOIIEMEHTHOMY BifgHomeHHi 0,4 MaKCUMambHUA MPHUPICT MIITHOCTI
Oerony cknazgae y Biui 28 mi6 100% (puc.3), a mpu BOIOLEMEHTHOMY
BimHomeHH] 0,5 MakCUMaabHUH HPUPICT MIIHOCTI OCTOHY CKIaJae y
Bimi 28 ai6 Tineku 38% (puc.2).

O3HayeHe MIATBEPDKYE TINOTE3y IIOJ0 BiAMOBIAHOCTI MPOIECIB,
o BiAOYBalOTHCS y NAHOMY BHIAJKYy B PO3MISHYTIH CHCTEMi, «Teib —
30JIb TEXHOJIOTI1».

Ile#i ke BHCHOBOK HIATBEPKYIOTh 1 pPE3yNbTaTH JOCHIHKCHHS
BIUTMBY BMICTY HarlOBHEHHUI Miles1 B O€TOHI Ha ioro MiHicTh (puc. 4).

AHami3 pe3yibpTaTiB AOCTIIKEHb IaHOI TPYNH EKCIICPUMEHTIB
MmoKasye, 10 13  30UIBIICHHSIM  BOJOLEMEHTHOI'O  BiJHOIICHHS
3MEHIIY€ETHCSI BIUIMB HAllOBHEHMX Mille]l Ha MilHICTH OeToHy. Oxpim
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TOTO, 3MEHINYETHCS KINBKICTh HAIOBHEHHX MIIeN, $Ka 3a0e3medye
MaKCUMaJbHE 301IbIIEHHS MIIIHOCTI OeTOHY (puc. 4).
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Puc. 4. BruivB HalmOBHEHUX MilleI Ha MIITHICTh OETOHY
(3 - 3armoBHIOBaY)
BucnoBku

BukoHaHi gociiKeHHS O3BOJISIOTH 3pOOUTH HACTYITHI BUCHOBKH:

1. BukopucTaHHS 30710 OpraHiuHOi PEYOBMHM SIK A00AaBKH [0
NpiOHO3EpHUCTOTO OETOHY JIO3BOJISIE KEpyBaTH BEIHMYUHOI HOTO
MiHOCTI mpu cTucky. Ilpomecu, siki 0OyMOBIIOIOTH O3HAuYEHE,
BiTHOCSITBCS /10 «30JIb — I'€JIb)» TEXHOJOT1].

2. OnTuMalibHa KUTBKICTh 30JTF0 OPraHivyHOT PEYOBUHH B OCTOHI, SKa
3a0e3rnieuyye MaKCUMallbHe 30iJbIICHHS WOro MIIHOCTI TNPH CTHUCKY,
3aJIeKUTh BiJl BOJIOLIEMEHTHOI'O BiJIHOLIEHHS B HBOMY 1 3MEHIIYETHCS 13
30UIBIIEHHSIM BOJOLIEMEHTHOI'O BiIHOIIEHHS.

3. BennyuHa BiTHOCHOI MIITHOCTI OETOHY IPH CTUCKY IIPU BBEICHHI
0 HOro CKJIaay 3010 OpPraHidYHOl PEYOBMHHM 30iJBIIYETHCA MpPU
3MEHIIIEHHI BOJIOLIEMEHTHOT'O BiJHOILICHHSI.

191



"Cyuacni mexnonozii ma memoou po3paxyukie y oyoienuuymei'’, sunyck 11, 2019

CnHcoOK BUKOPHCTAHUX JXKepe

1. JI. 4. 3axapoBa, A. 1. KonoBanos. CynpaMosieKyJIsspHbIe CHCTEMbI Ha
OCHOBC KaTUOHHBIX  TOBEPXHOCTHO-aKTUBHBIX  BCHICCTB u I[I/I(l)I/IJ'ILHbIX
MakpouukinoB. Kommounuenid sxypuan, 2012, tom 74, Ne 2, c. 209-221. 2.
Sanchez F., Sobolev K. Nanotechnology in concrete - A review. - Construction
and Building Materials., 2010, Ne24, p.2060-2071. 3. Li H., Zhang M-H., Ou J-
P. Flexural fatigue performance of concrete containing nano-particles for
pavement. Int. J. Fatig., 2007, v.29, Ne7, p.1292-1301. 4. Shishkina A., Shishkin
A. Research into effect of complex nanomodifiers on the strength of fine-
grained concrete. Eastern-European Journal of Enterprise Technologies 2/6 (92)
2018. p. 29 — 33. 5. Abdoli N., Arefi R., Mollaahmadi E., Abdollahi B. To study
the effect of adding Fe,0; nanoparticles on the morphology properties and
microstructure of cement mortar. Life Science Journal., 2011, v.8, Ne4, p.550-
554. 6. Li Z, Wang H., He S, Lu Y., Wang M. Investigations on the
preparation and mechanical properties of the nano-alumina reinforced cement
composite. Mater. Lett. V., 2006, v.60, Ne3, p.356-359. 7. Nazari A., Riahi H.
The effects of ZrO, nanoparticles on physical and mechanical properties of high
strength self compacting concrete. Materials Research., 2010, v.3, Ne4, p.1-13.
8. Nazari A., Riahi H. Effects of CuO nanoparticles on compressive strength of
self-compacting concrete. Sadhana., June 2011, v.36, Part 3, p.371-391. 9.
Chang T-P, Shih J-Y, Yang K-M, Hsiao T-C. Material properties of Portland
cement paste with nano-montmorillonite. J. Mater. Sci., 2007, v.42, Nel7,
p.7478-7487.  10.  Illumkuaa  A.A., [umkua  A.A.  BrwusHue
MOAM(PHUIIMPOBAHHOTO KAOJMHA Ha TIPOYHOCTH MOPOITKOBOTO OeToHa. HaykoBui
BicHuk OyniBuunra. 2018. 1(91). C. 169-172. 11. Tessimer A.[., lllutHkoB
E.C. O BO3MOXXHOCTH Y1paBJIeHUA CBOMCTBaMH HeMCHTO66TOHOB C MOMOIIbIO
HaHO-MOJM(UKATOPOB. BocTtouno-eBponeiickuii JKypHa MEePEIOBBIX
texHonoruit. 2009. 4/7 (40). C. 35-40.

192



