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Y crari omMcaHO  BIACTUBOCTI  JYXHOTO  PEAKIITHOTO
MOPOLIKOBOr0 OETOHY B 3aJISKHOCTI BiJl BMICTY KOJIOITHUX TIOBEPXHEBO-
AKTUBHHUX PEUOBHH.

Under certain conditions, an increase in the rate of hydration of
the binder promotes an increase in the strength of concrete under
compression. This is especially true of reactive powder concretes.
Considering the specific effect of the surfactants that form micelles,
research aimed at further improving and developing the technology of
concrete based on the domain granulated slag and the alkaline
component, using the above-mentioned surfactants are relevant.

The effect of surfactants capable of forming micelles on the rate of
formation and the final value of compressive strength of alkaline reactive
powder concretes was studied. A feature of the research was the study of
the simultaneous effects of surfactants that form micelles, and the
reaction powder or aggregate to change the strength of concrete. It has
been established that the indicated micellar solutions and reaction
powders change the nature of the formation of the strength of alkaline
reactive powder concretes. The rate of formation of strength in the initial
periods increases due to micellar catalysis of the granulation of the
domain granulated slag, and their increased compressive strength is
maintained in the later stages of hardening.
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The strength of alkaline reactive powder concretes with the use of
surfactants capable of forming micelles, reaches 260% of the strength of
such concrete without additives.

It has been proven that micellar catalysis can be used to control
the curing process of the binder consisting of granulated slag domain and
the alkaline component, and to form the strength of the obtained artificial
stone. Due to this, time is reduced to achieve the design strength of
concrete, and the absolute value of the compressive strength of such
concretes at the age of 28 days increases.

Keywords: granulated blast furnace slag, alkali, micellar catalysis,
concrete strength, powder concrete, micelles, surfactants

Beryn

3 KO)KHAM pPOKOM 30UTBIIyIOTECS 00csrn  OymiBHHIITBA i3
3aCTOCYBaHHSIM MOHOJNITHOTO OETOHY, /O SIKOTO BHCYBalOTh OaraTo
BHMOT', TEPIIOIO 3 SIKUX € BUCOKA MIBHIKICTH (POPMYBaHHS MIIHOCTI, a
TaKOX, B 3aJIEKHOCTI BiJf BUAY i YMOB €KCIUTyaTallii — BHCOKa Mexa
MigHOCTi. OCHOBHHMM BHIOM B SDKYYHX, SIKi 3aCTOCOBYIOTBCS Y
TEXHOJIOTT MOHOJIITHOrO OYIiBHUIITBA, € mopTiaHaneMeHT. CydacHi
HayKoOBi IOpOOKH B ramy3i OeTOHOBeIeHHsS 0a3ylThCs Ha 3aCTOCYBaHHI
CYTIepIUIacTU(IKOBAaHUX MOPTJIAHAIIEMEHTIB Ta cymimeit
MOPTJIAH/IIEMEHTIB 3 PI3HOMaHITHUMHU peaxiiiHO-aKTUBHUMU
mopomkaMu. B AKOCTI  TakMX  TMOpPOWIKIB  BHUKOPUCTOBYIOTH
MIKpOKpEMHE3eM, MEeTaKaoJiH, 301y BuHeceHHs1 TEC, ripcbki mopinu ta
iHmi. BHacnimok 3acTocyBaHHS peakIifHO-aKTUBHUX TMOPOIIKIiB Ta
cymep- abo rinepruiacTuikaTopiB BIANOCS OTpHUMaTH OETOHH 3
MinHicTIO ipu ctucky Big 100 no 200 MIla i minHicTIO iU po3TATy 25—
50 MlIla [1, 2]. Cnix 3a3HauuTH, OO0 Taki OETOHH pPO3podIeHi i
JOCIIJKEH] NP BUKOPUCTAHHI B SIKOCTI OCHOBHOI B’SDKYYOi PEUYOBHHH
MOPTIAHILEMEHTY.

B Toii ke wac, icHye Benuka rpyna B sHKYYHX PEUOBHH, SIKi HE
MICTATh MIHEpaJliB, AaHAJOTIYHUX MiHEpajaM [OPTIAH/ICMEHTY.
OCHOBOIO TakuX B’SDKYYMX PEYOBHH € TOHKOMEJICHHH TpaHyJIbOBaHUHN
JOMEHHUH NUIaK, SKUM 3MIIIYIOTh 3 BOJSHHM PO3YMHOM JIY>KHOTO
KOMITOHeHTy (uuiakomyxkHi Oetonu) [3]. Jlo ckimamy Takux OETOHIB
pexoMenoBaHo [4] BBOAWTH peakIliifHO-aKTHUBHI IOPOIIKH, 30KpeMa
TaKi, [0 MICTATh 10HHU MEPEXiTHMX XIMIYHUX EIIEMCHTIB.

OsHaueHi O€TOHM MalOTh IHIIy HPUPOLY 1 MeXaHi3M riaparamii
HDK TOPTJIAHIIIEMEHTH, a MIIHICTh Takux OeToHiB mocsrae 100 Mlla
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MpH IIBUIKOCTI TBEPMAIHHA, SKa IIEPEBUINYE IIBUAKICTh TBEPHIHHA
nopTinanaueMeHTiB. OIHaK Cy4acHH CTaH pPO3BUTKY OyIiBHUITBA
moTpebye TMOAANBINOTO TONIMIIEHHS BIACTHBOCTEH  TpaaWIiiHUX
B’SKY4MX PpEYOBHMH, y TOMY HHCII Ha OCHOBI JOMEHHOTO
IpaHyJIbOBAHOTO IIJIAKY Ta JY)KHOTO KOMIIOHEHTY LUIIXOM Moaudikamii
IX CTPYKTYpH.

TakuM 4rHOM, 3Ba)Kal09 Ha CHIEIU(IUHY JiF0 MIlle] TOBEPXHEBO-
AKTUBHUX PEYOBWH, JIOCHi/PKEHHS, CHOPSIMOBaHI Ha TIOAAJbIIIe
YIOCKOHAJICHHS 1 PO3BUTOK TEXHOJIOTIi OCTOHIB Ha OCHOBI JOMEHHOIO
TpaHyJFOBAHOTO TUIAKY Ta JYXHOTO KOMIIOHEHTY, CIHiJl BBa)XaTH
AKTyaJbHUML.

AHaJIi3 JiTepaTypHUX JAHUX i MOCTAHOBKA MPodeMHu

BcraHoBiieHO, 1O MiABUINEHHS MIIHOCTI OCTOHY BiIOYBa€ThCS
MIPY OJTHOYACHOMY BBEJICHHI J0 WOTO CKIIaAy MiHEPAbHOTO KOMILIEKCY,
[0 MICTUTh 3aJ1i30, 1 OJICHUPTH [5]. AJie MONICIIUPTH HE € BiJXOJIOM
BUPOOHHUITBA, TOMY MalOTh JOCTATHRO BUCOKY BapTiCTh, IO OOMEXYeE 1X
3actocyBanHs. 1llo cTocyeThcs MIIaKomy>KHUX OETOHIB, BBEICHHS O 1X
CKJIaly TPAJAMIIHHUX MiHEPAIFHUX J00aBOK HE MPHU3BOIUTH JIO 3MiHU
mBHUIKOCTI (opMyBaHHS MiHOCTI OeToHy [6], MmO € mpobIeMHUM
MICLIEM I O3HAYEHUX OETOHIB.

Mera i 3aBIaHHs AOCTINKEHb

Mertoto poOOTH € BU3HAYEHHS BIUIMBY MilejoyTBoproounx [TAP
(MITAP) nHa mBuakicTb QOpMyBaHHS MIIHOCTI Ta 1i BEIHMYUHY
[UIAKOTY>KHOTO PEaKIiHHOTO MOPOIIKOBOTO OETOHY

Jiist JOCSTHEHHS TOCTaBJIEHOI MeTH OynM TOCTaBJICHI HACTYITHI
3ajaui:

— BU3HAYUTH BIUIMB IOBEPXHEBO-aKTUBHHX PEYOBUH, IO
YTBOPIOIOTh MILENM, Ha BEJIMYUHY MIIHOCTI NPH CTUCKY JIy>KHOTO
PEaKIiifHOro OPOIIKOBOTO OETOHY;

— BU3HAYUTH BIUIMB IOBEPXHEBO-aKTUBHHX PEYOBHH, IO
YTBOPIOIOTH MilleNI, Ha IIBUAKICTH (JOPMYBAaHHS MIIIHOCTI NPH CTUCKY
JY’KHOTO PEaKIiiHOr0 OPOIIKOBOTO OETOHY.

Marepiaju Ta METOAU AOCTiTKEHHSA

15t BUrOTOBNIEHHS OETOHY BUKOPUCTOBYBAIM MEJICHUN TOMEHHHH
rpanynboBannii mmak ITAT «Mirtanctin. Kpusuit Pir» (Ykpaina), y
SIKOCTI JpiOHOTO 3amoBHIOBaYa — BIAXOAW 30aradeHHs 3aji3HUX Py
[liBgennoro ripan4o3darauyBanbHOro komOiHaty (M. Kpusmit Pir,
VYkpaina), ski MatoTh po3mip vactok Big 0,001 mo 0,63 mm. VY sikocrti
MTOBEPXHEBO-aKTUBHOI PEUOBMHH, IO yTBOproe wMimenu (MIIAP),
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3actocoByBasin ojear Harpito (Simagchem Corp., Kuraii), y skocti
JMYXKHOTO KOMIIOHEHTY — piIKe CKJIO i3 CHJIIKaTHUM MopyieMm 2.8,
minerictio 1340 kr/m® (TOB  «Kowmmanis HoBoxim» M. Xapkis,
VYkpaina).

Omneat HaTpito po3uMHsIM y BoAl Mo KoHueHTpauii 0,1%, pinke
CKJIO PO3BOMMIN BOAOK 70 miimbHOCTI 1200 kr/m’. BomsHuit posunu
oJieaTy HATPII0 y KUTBKOCTI pO3paxoBaHii 3a IDIAHOM EKCHEPUMEHTY
IOOABJISIA Y EMHICTD 3 BiIHO30BAHOO KUTBKICTIO PIAKOTO CKJIA.

BurotosieHHs Ta BUIPOOYBaHHS 3pa3KiB OETOHY 311 HCHIOBAIH
3a CTaHJAPTHUMHU METOINKAMH.

PesyabTaTH  fAOCTiAKeHHSI  MOKA3HHMKIB  BJIAaCTHBOCTEi
0eTOHHUX 3pa3KiB

Y mpomeci BHKOHaHHMX EKCIEPHUMEHTIB  yCTaHOBJICHO, IO
BBEJICHHS B JOCIIKYBaHY CHUCTeMY (pEakIiiiHUil MOPOUIKOBUI OETOH)
MIIAP y meBHi# KIITBKOCTI NPHU3BOAMTH IO PI3KOrO 30iIbIICHHS
MIIHOCTI oJiepKyBaHOTO OeTony (puc. 1,2).
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Puc. 1. MinHicTh Jy»HOTO peakuifHoro 0eToHy

3aranpHa 3aJIeKHICTh MIITHOCTI TIPH CTHCKY JTY’)KHOTO PEaKIiHHOTO
OCTOHY BiJl BUTPATH peakiiiHoro mopomky ta MITAP HaBeneno Ha puc.
3. Kinetnka 3MiHU MIIIHOCTi JOCTIPKYBAaHOTO OCTOHY B 3aJIC)KHOCTI BiJl
BMICTy B Horo ckiaai peakuiiiHoro nopomky Ta MITAP Busnauamacs
BCTAHOBJICHHSM Ta TOPIBHSIHHIM MIITHOCTI OeToHY (puc. 4).
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Pesynpratm  pmocmimiB  mokazanW, JOAaBaHHS IO  JIY>)KHOTO
peakmifHOTO  TOPOHIKOBOrO  OeToHy  MimenoyTBoprorounx  [IAP
MIPU3BOJIUTH JI0 30UTBIIIEHHST MIITHOCTI O€TOHHOI CyMmiIi

B 3aranpHOMYy BHMAIKy BMICT B Jy)KHOMY peakiifHOMY O€TOHi,
SKMHA 3a0e3leuye OTPUMaHHS MAaKCHUMajbHOI MILIHOCTI NPH THCKY,
MIIAP cknanae 0,0004 %, a peakuiiinoro nopouky 10-20 %.

3miHa MilHOCTI O€TOHy y uaci 30UIbIIYETHCS TpPU BBEJCHHI
MITAP i 3a1euTh BiJl BUAY PEaKIiIHHOTO MOPOIIKY.

Bouesunp, 3acrocyBanus MIIAP mnpusBoauth 10 30UTBIICHHS
e(eKTHBHOCTI peakniiHuX nopoukis. [Ipu oMy HalOTBIT e(hEeKTHBHO
3aCTOCYBaHHS BiJIXOJiB 30araueHHs 3aJi3HOI pyIu.

[lepeBaramu pe3ynbTaTiB MPOBENEHUX AOCIIIKEHb € BU3HAUCHA
MOXJIUBICTh 3HayHoro (Oimeme 200 %) 30iNMbIIEHHS MIIHOCTI
MOPOIIKOBOTO0 OETOHY Ha OCHOBI JIOMEHHOT'O TPaHYJIbOBAHOTO NIIAKY Ta
JY’KHOTO KOMIIOHEHTY.

OnHak iCHYIOTh 1 IEBHI OOMEXEHHSI Y 3aCTOCYBaHHI pe3yJbTaTiB
JIAHOTO JIOCHIUKeHHs. Tak, HEOOXIZHO KOHTPOJIIOBATH TEPMIHH
Ty)XaBiHHA O€TOHY, sKi, TIPH 3aCTOCYBaHHI TICBHUX BHIIB Jy>KHOTO
KOMIIOHEHTY, MOXKYTb OyTH AOBOJIi MaJHMHU.
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Y nopanmeiiomMy, JAnsS PO3UIMPEHHS Taly3i  3acTOCYBaHHS
JOCTIPKEHUX OCTOHIB, JOIIIBHO BUBYUTH BIUIMB MIIEISIPHOTO KaTai3y
Ha 1eOpMaTHBHI BIACTHBOCTI.

BucHoBkH

1. BcraHoBneHo, 10 BBEACHHS A0 CKJIAAY JIY’)KHOTO PeakLiiHOTO
MOPONIKOBOTO  OCTOHY — MIIIEJIOYTBOPIOIOYMX — MOBEPXHEBO-AKTUBHUX
PEYOBHH TPU3BOAMTH IO 301IBIIEHHS CTPYKTYPHOI MIITHOCTI OeTOHHOI
cymimi Ha 10-15 %.

2. BBeieHHsT 70 CKJIaqy JTYXKHOTO PEAKI[IHOTO TMOpPOIIKOBOTO
o6erony MIIAP 3a0e3neuye miABUIEHHS MIITHOCTI OETOHY MPHU CTHCKY,
ska jgocsrae 160 % Bixm MIIHOCTI OETOHY aHAJOTIYHOTO CKJIAdY,
orpuMaHoro ©0e3 3actocyBanHs MIIAP. 30iiblieHHS  KiJIBKOCTI
PEaKUifHOTO TOPOMIKY MPHU3BOAUTH OO 30LMBIIEHHS MIITHOCTI IIPH
ctucky Ha 48 % Big MIIHOCTI OETOHY aHAJOTIYHOIO CKIafy,
oTpuMaHoro Oe3 3acTocyBaHHs 100aBOK. A oOJHOYAacHE BBEICHHA B
My)KHUH peakmiiianii mopomkoBuii Oeton MIIAP Ta peakmiiiHOTO
MOPOIIKY TPHU3BOJIUTH JO 30UTBIIEHHS MIIIHOCTI OETOHY, SKa CKIIajae
230 % Bixg MiIHOCTI OETOHY aHAJOIIYHOrO CKJaay, OTpUMaHOro Oe3
3aCTOCYBaHHS JJ00ABOK.
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