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HaBegeHo pe3yabTaTH [JOCHiIKeHb BIUIMBY peaKUiiHMX MNOpPOIIKIB B
MPHUCYTHOCTI MOBEPXHEBO-AKTHBHOI PEYOBHUHH, SIKa YTBOPKE Millead, Ha
BCJIMYHMHY MILHOCTI MOPOMIKOBOro OeTOHY i MMBHAKICTL ii dopmMyBaHHS.
JloBeaeHO, 0 KOJIOIIHA MOBEPXHEBO-aKTHBHA PE4YOBHHA 30iNblIye€ BIIUB
peaKIifiHOro MOPOILIKY HA MillHICTh O€TOHY.

It is determined that the active components of modern concrete are active
mineral fillers, such as microsilica, meta-kaolin, ash-bearing or compositions
from them, as well as superplasticizers. The optimal combination of these
additive modifiers allows you to control the rheological properties of concrete
mixtures and to modify the structure of the cement stone in such a way as to
provide concrete properties that provide high operational reliability of
structures. However, they have certain disadvantages that hamper their
widespread use. The purpose of the research is to determine the effect of
reaction powders applied simultaneously with colloidal surfactant, on the
strength of powdered concrete and the rate of its formation. As a result of the
experiments, it was established that the compressive strength of concrete
resulting from the hydration of the dispersed system ''Portland cement -
colloidal surfactant - reaction powder', when used as a reactive powder of
melted river sand ash-removal TPP, fine fraction of waste of iron enrichment
Ores and blast granular slag above the strength of concrete obtained on the
basis of impregnated Portland cement. Thus, the presence in the dispersion of
a colloidal surfactant provides increased compressive strength of the resulting
concrete. The speed of the set of strength at the compression of concrete,
obtained as a result of solidification of the dispersed system, ''Portland cement
- colloidal surfactant - reaction powder' depends on the type of applied
reaction powder. So the highest speed of the set of strength and its finite value
are the concrete containing the blend granular slag as a reaction powder. The
research and their results have shown that the use of colloidal surfactant leads
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to an increase in the efficiency of the use of mineral powders obtained, in
particular, from waste enrichment of iron ores and blast furnace granulated
slag in reactive powder concrete. The most effective reactive powder, which is
expedient to use simultaneously with the colloidal surfactant, is blast furnace
granulated slag. This means that the use of colloidal surfactant is more
effective for the modification of concretes based on slag-portland cement than
for concrete in Portland cement.

Kutro4oBi cjioBa: mopomiok, 0€ToH, MOBEPXHEBO-aKTUBHI PEUOBUHM, MIIIHICTb.
powder, concrete, surface-active substances, strength

Beryn.

OO0OB'I3KOBUMH  KOMIIOHEHTaMH CYYacHOro (YHKLIOHAJbHOrO OETOHY €
aKTHMBHI TOHKOIUCIIEPCHI MiHepabHi HalOBHIOBAUi (HAMPUKJIA, MiKPOKPEMHE3EM,
MeTaKaoJliH, 30ya-BMHeceHHs abo komnosuiii 3 HuX) [1,2] i BUCOKOe(eKTUBHI
cynepmiactugikatopu.  OnTuManbHe  TOEAHAHHS  3a3HaueHUX  J00aBOK-
MOIM(IKaTOPiB HO3BOJIAE YNPABIATH PEOJOTiYHMMH BJIACTUBOCTAMHM OETOHHUX
cymiureit i MonudikyBaTH CTPYKTYpy LEMEHTHOTO KaMeHIO Ha MIKpOpiBHi Tak,
mo0 HazmaTh OETOHY BIACTHBOCTI, SKi 3a0e3MeduyloTh BHCOKY €KCIUTyaTamiiHy
HanifiHicTh KOHCTpYKUii [3,4]. OTprMaHi BIacTUBOCTI OETOHIB - me pe3ynbTar
CKJIQJIHNX KOJIOTTHO-XIMIYHMX i (Pi3MYHMX MpOIEciB, M0 BIUTMBAIOTH Ha (hazoBuit
CKJIall, TOPHUCTICTh 1 MIIHICTP IIEMEHTHOTO KameHo [5]. Jms Ttakmx
MonudikoBaHnX OETOHIB XapakTepHi BUCOKa i HAJABHCOKAa MILHICTh, HHM3bKa
MPOHWKHICTE i €K30TepMis, MiIBWINEHA KOpPO3iliHa CTiHKiCTh i JTOBrOBIYHICTS,
noinuieHi aeopManiifHi XapakTepucTUKU. BakJIMBO Bi3HAYMUTH, 1IO 3a3HAYEHI
BJaCTUBOCTI ~ JOCSTalOThCA i3 3aCTOCYBaHHAM  BHUCOKOPYXJIMBHMX i
CaMOYLUIJIbHIOIOYMXCSA CyMillel 31 3HKeHUMU BUTpaTaMu LeMeHTy [6-8].

AHaJIi3 OCTaHHIX 10CTiIsKeHb.

Haii6inpmr 1mmpoko B JaHuMii 4Yac B AKOCTI  J100aBOK-MoAM(iKaTOpiB
3aCTOCOBYIOThCS MikpokpeMHezeM [9] i MeTakaonin [10-12]. OnqHak BOHH MalOTh
TIeBHI HEIOJIKHU, SKI CTPUMYIOTh IX IIMPOKE 3acTOCyBaHHA. Jl0 TakMX HEHOJiKiB
CJi BigHECTH JJIsi MIKpOKpeMHe3eMy Te, IO BiH € BiIXOJOM BUPOOHUIITBA, a,
OTXe, He Mae CTabUTbHICTh BiacTUBOCTeil. I MeTakaoJliHy HEIOJIKOM € #oro
BHCOKa BapTICTh BHACTIIOK JOCHUTb BHCOKHX €HEproBUTpaT Ha HOro
npurotyBaHHs. Ha mifcTaBi BUKIameHOTo, a TAaKOX pe3yJbTaTiB AOCIiKEHb B
obyacTi MiLIENIIPHOTO KaTallizy peakuiii cuHTe3y rimpocuiikartiB kajibuito [13],
Oyna BU3HaUeHa MeTa JOCIiKeHb, pe3yJIbTaTh AKUX BUKIAAEHi B JaHiil poOoTi.

IocTaHoBKa MeTH i 3aaa4 gocaidkeHb. MeTolO AOCHIIKEHb € BU3HAYEHHA
BIUIMBY peakUilHUX MOPOIUKIiB, 3aCTOCOBAHMX OIHOYACHO i3 KOJOIAHOIO
MOBEPXHEBO-aKTUBHOIO pedoBHHOK (ITAP), Ha BeIMYMHY MILIHOCTiI MOPOLIKOBOTO
OeToHy i IBHUIKICTH 1T popMyBaHHA. BinnoBigHo 10 MeTH, 3a1auaMK AOCIiIKEHb €
BHM3HAYEHHS 3aJIS)KHOCTI MIJHOCTI OE€TOHY Bill KiIbKOCTI peakuiifHOTo MOpoIIKY, 5K
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3a HasgBHICTIO KojoinHoi [TAP, Tak i 0e3 Hel; BU3HAUUTH BILIUB KonoinHoi [TAP na
e()eKTUBHICTh PeakKuifHOTO MOPOIIKY CTOCOBHO MMiJBULIEHHS MilJHOCTi OETOHY.

Marepiann Ta MeTOAMKA AOCHiIKeHb. J[1d BUTOTOBIEHHA OETOHY
BHUKOpHUCTOBYBanM mnopmianaueMeHT M400 BAT «Xaitnens6epr uement Kpusuit
Pir» (Ykpaina). Sk npiOHMi 3anmoBHIOBAaY - BinXonu 30arayeHHs 3alli3HUX Py
HoBokpuBopisbkoro ripHudo-36arauysanbHoro kommiaekcy ITAT «Apcenop
Mitran Kpuswuii Pir», siki MaroTb MakcuMmaibHuil po3mip uactok 0,63 mm. Sk
Minenoyteoproroua [TAP (MITAP) - onear natpito (Simagchem Corp., Kurait). Sk
peakuiiiHi MOPOMIKKA BUKOPHCTOBYBAJIHM MEJICHUH PIYKOBHIl MICOK, 30JIy BUHECEHHS
TEC, ToHKO3epHHUCTY (hpakiito BigxoaiB 30aradeHHs 3ali3HUX Pyl Ta MEJIEHUH 10
nmuTomoi oBepxHi 300 M’/KT IOMEHHHIA rpaHyJIbOBaHUH IILJIAK.

KommonenTtn OeToHHOT cymimni 1o3yBaiu B HEOOXiAHWX, 3TIAHO 3 TTAHOM
eKCMIEPUMEHTY, KiJIbKOCTAX, MepeMilllyBaiy JJabopaTopHOMY 3MilllyBadi NPOTAroM
2 xpuiauH. OTpUMaHa CyMilll MiCTHJIAcs 3a JOMOMOTOI BiOpOYLIiTbHEHHS B
MeTajieBy (Gopmy, ska Mae po3mip ctopin 16 x 4 x 4 cMm. BindopmoBaHi Takum
YHMHOM 3pa3ku OeTOHy TBepAHyJIM mpoTaroM 28 ni0 Tpu  BOJOrOCTi
HaBKOJMIIHBOTO cepenoBuuia 70 + 10% i TemnepaTypi HaBKOJMLIHLOTO MOBITPS
293 £2 K.

Pe3yabTaTu Aoc/igKeHb.

MiunicTs Ipu  CTUCKY OE€TOHY, OTPMMAHOTO B pe3yibTaTi riaparaiii
TUCTIEPCHOT CHCTEMH «IOPTJIAHANEMEHT - KoMIulekcHa MIIAP - peakmiifaunit
MOPOIIOK», TPHM BHUKOPHCTaHHI B SKOCTI PEaKLiHOTO MOPOIIKY MEJIEHOTO
piukoBoro micky B kimekocti 15 ... 18% Bin mMacu nucmepcHoi (a3u cucteMu
(puc.1), 20...30% 3omu-BuHocy TEC (puc. 2) i 10 ... 30% TOHKOAMCTIEPCHOT
¢pakuii  BigxomiB 30aradueHHs 3amisHMX pyn  (puc.3) Ta  JIOMEHHOTO
rpaHyJbOBAHOrO 1UIaKy (puc. 4) BuUILe MILHOCTI O€TOHY, OTPUMAHOrO Ha OCHOBI
6€3106aBOYHOT0 MOPTIAHLEMEHTY.

TakuM YWHOM, HasBHICTH B JHcIepcHOl cucteMi komruiekcHol [TAP
3a0e3neuye MiJBUILEHHS MILIHOCTI IPU CTUCKY OJePAKYBaHOTO OETOHY.

[lIBuaKicTh HAOOPY MILHOCTI MpPU CTHCKY OETOHY, OTPUMAaHOTO B HACIHiJOK
TBEPIiHHSA IUCTIEPCHOT CHUCTEMH «IOPTIAHAIEMEHT - KomiuiekcHa MITIAP -
peakuiiiHuii MOPOLIOK» 3aJIEKUTh Bill 3aCTOCOBAHOTO peakLiifHOro mopomky. Tak
HaOTBIIO MBUAKICTIO HAOOPY MILHOCTI 1 11 KiHIEBOIO BEJMYMHOIO BOJIOMIIOTH
0eToHH, 10 MICTATh B SKOCTI PeakLiifHOro MOpOIIKY AOMEHHWH IpaHyJIbOBAaHHN
uuiak (puc.S).
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Takum uumHOM, He TiNbkM KoMmrulekcHa MIIAP, a # peakuiiinuit mopouiok
3a0e3rneuye 301IbIIEeHHS BUIKOCTI HA0OPY MilTHOCTI OETOHOM.

AHani3z pe3ynbTaTiB BUKOHAaHUX AOCHIIKEHb, MMOKa3aB HAsABHICTb ONTHMYMY
BMICTYy B JOCHiMXKyBaHiil cuCTeMi peakLiiHOro MOpPOLIKY, BEeIMYMHA SKOTO
3aJIeXUTh BiJl BUAY OCTaHHbOTO. [IOpiBHAIBHUI aHami3 BIUIMBY O3HAYE€HUX BUIIB
peakUiifHUX MOpOIIKiB, 3aCTOCOBAaHMX TNPU BHU3HAYEHHI MIiLIHOCTI OETOHIB,
OJlep)KyBaHMX Ha OCHOBi JIOCTIIKyBaHOI cucTeM:u (puc. 6) TOKa3aB, IO
BUKOPHCTaHHA B SKOCTI PEaKLiifHOr0 TOPOIIKY JOMEHHOTO TIPaHyJIbOBAHOTO
myaky 3abe3nedye Haibinpmmii edexT migBWIIEHHS MiIHOCTI OeToHy B
TIOPIiBHSAHHI 3 {HITMMH peakuiifHIMH MOPOIIKaMH.

BucnoBkmu.

BukoHaHHI IOCHiKeHHA Ta iX pe3yabTaTH TMOKas3ajid, MO 3aCTOCYBaHHA
KOJIOIIHOT MOBEPXHEBO-aKTMBHOI PEYOBMHM MPHU3BOAUTb O  IiABMILEHHS
e(eKTUBHOCTI 3aCTOCYBaHHA MiHEpaJbHUX IOPOILUKIB, OTPUMAHMX, 30Kpema, i3
BiIXOMIB 30araueHHs 3ali3HUX Pyl Ta JOMEHHOro IpaHyJbOBAHOIO LIJAaKy B
peakuiiiHo-MopoInkoBUX  OeToHaX.  Haiibinbin  edekTUBHMM  peakuiiiHiIM
MOPOLIKOM, AKUl IOLIILHO BUKOPUCTOBYBATH ofHOouYacHO i3 MIIAP, e nomenHuit
rpanyaboBaHuii mutak. Lle o3nauvae, mo 3actocyBanHs MITAP 6inbim edexTrBHO
it Moauikaii 0eTOHIB Ha OCHOBI ITAKOMOPTIAHALEMEHTY HiXK 1151 OTOHIB Ha
MOPTIaHALIEMEHTI.
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