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Ha oanuii wac 6ioomo, wo 00Hum 3 egpekmusHux mamepianieé 0 NIOMPUMAHHSA
HeoOXIOH020 Menniogoco pedxcumy Oyodieenv I cnopyo € nopucmi OemoHu, 30Kpema
ninobemon. Bcmanoeneno, wo moougixayis niHoOemoHy KOMHIEKCHOW MIHEPAIbHO-
Opeaniunolo  006a6KOI0, AKA CKIAOAEMbCA 3 NONICAUPMY Ma  3a1i308MIilYYI0H020
KOMNOHEHMmY, 003601UmMb OMPUMAmMu nioOemony 3 RNiOSUWeHoI0 MiyHicmio ma
3HUIHCEHOI0 ycaokoio. 1Iposederi docniodcenHs 0036801a10Mb 3pOOUMU 8UCHOBOK NPO Mme,
wo 6u0 (MiHepanoziuHuil CKIA0) yemewmy 6NIUSAE HA 6LACMUBOCIT NIHOOEMOHHOT
cymiwi. Komnouwenwmu KomniekcHoi 0obasku (noxicnupm ma 3aniz0emiugyouuil
KOMNOHEHN) Nnpu3eo0simv 00 000AmKO80i aKmugizayii OOMEHHO20 2PAHYIbOBAHO2O
WIAAKY, KU 6X00UMb 00 CKIA0Y YeMeHmy.

It is currently known that one of the effective materials for maintaining the
required thermal regime of buildings and structures is porous concrete, in particular
foam concrete. It is established that the modification of foam concrete with a complex
mineral-organic additive, which consists of polyalcohol and a component containing
iron, will allow to obtain foam concrete with increased strength and reduced shrinkage.
It is determined that the properties of foam concrete are influenced by the mineralogical
composition of cement. At present, most cement companies produce cements that contain
various additives. First of all, the most common additive is blast furnace granulated slag.
Therefore, the influence of this - the main additive on the properties of foam concrete
mixture and foam concrete when using a complex mineral-organic additive was first
determined. The aim of the experiments was to study the effect of cement on the
properties of foam concrete modified with a complex additive, in particular on density.
The results of experiments showed that the content of blast furnace granulated slag in
cement significantly affects the density of the obtained cellular cement stone. Increasing
the content of blast furnace granulated slag in the cement leads to a decrease in the
density of the system with the same content of complex additives and the composition of
the cement paste. When using Portland cement PC Il / B-Sh-400, which contains blast
furnace granulated slag, increasing the content of polyalcohol to a certain limit,
regardless of the content of aggregate leads to an increase in the density of concrete.
Further increase in the amount of polyalcohol leads to a decrease in the density of
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concrete. What can be explained by the fact that polyalcohol physically binds a
significant amount of water that does not evaporate when drying concrete.

The conducted researches allow to draw a conclusion that the type (mineralogical
composition) of cement influences properties of foam concrete mix. The components of
the complex additive (polyalcohol and iron-containing component) lead to additional
activation of the blast furnace granular slag, which is part of the cement.

Kniouosi crnosa: ninobemon, 2ycmuna, 0oMenHull 2panyib08anull WIaxK, NOaiCRupm
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Beryn

Butparu TemioBoi eHeprii Ha 30epexeHHS KOM(POPTHOTO CepeIOBUILA IS
pobOTH Ta BIANOYHMHKY JIIOACH 3alieXaTh y MEpIIy 4Yepry Bil TepMOi3oJsril
30BHIMIHIX OTOPOIKYIOUNX KOHCTPYKITiH.

Ha ganwnit wac Bigomo, mo ogHHM 3 e(QEKTHBHHX MaTepiamiB I
MiATPUMaHHS HEOOXIZHOTO TEIUIOBOTO PEeKMMY Oy[iBeNb Ta CIIOPYZ € MOPHUCTI
0eTOHHM, 30KpeMa MHOOETOH.

AHaJIi3 OCTaHHIX 10CTiIZKeHb

3a pe3yabTaTaMy aHANI3Y JIITEpaTypHUX AaHuX [1-5], Oyi0 BCTAaHOBJICHO,
mo Moaudikaniss MIHOOETOHY  KOMIUIEKCHOIO — MiHEpalbHO-OPraHiuHOI0
J100aBKOI0, SIKa CKJIQJAETHCS 3 TOJIICIIMPTY Ta 3aJ1i30BMIIIyI0UYOT0 KOMIIOHEHTY,
JIO3BOJIUTH OTPUMATH MIHOOETOHM 3 IIJBHMIICHOIO MIIHICTIO Ta 3HIKEHOIO
YCaKOIO.

Takox Oymo BcTaHOBIEHO [6], IO BBEACHHS MO CKJIAmy MiHOOETOHY
KOMIUIEKCHOI MiHEepalIbHO-OpTaHigYHOl J00aBKH MPH3BOJUTH 1O HE3HAYHOTO
301NBIICHHS TYCTHHM MIHOOETOHY, BHACIHIIOK B3a€MOJil KOMIIOHEHTIB
KOMILIEKCHOI I00aBKH 3 TIPOJyKTaMH Tifipartailii eMeHTY.

Bigomo [7,8], 1m0 Ha BIACTMBOCTI MIHOOETOHY BILUIMBA€ MiHEpaOTIYHHNA
ckian 1eMeHTy. Ha JjaHuii dYac 1eMeHTHI miAnpueMcTBa 37e0UIBIIOrO
BUITYCKAlOTh IIEMEHTH, SIKI MICTATh PI3HOMaHITHI J00aBKH. Y mepIly 4epry
HANOLIBII MONIMPEHOK TO0ABKOK € JOMCHHUI TpaHyJlhOBaHWN NUIak. Tomy
creprry OyB BHU3HAUCHHH BIUIMB IIi€l OCHOBHOI JOOABKM Ha BIACTHBOCTI
MiHOOETOHHOT CcyMmim Ta TIHOOETOHY TIpHM 3aCTOCYBaHHI KOMIUIEKCHOT
MiHepaJIbHO-OPTaHIuYHOT I0OaBKH.

MeTol0 TIPOBENCHHUX EKCIICPUMEHTIB OyIIO IOCHTIMHKEHHS BIUINBY BHIY
IEMEHTy Ha BJIACTUBOCTI MIHOOETOHY, MOAHM(}IKOBAHOTO KOMILICKCHOIO
J100aBKOI0, 30KpeMa Ha TYCTHHY.

MeToauka a0cjiIKeHb

Sk  ocHOBHI Marepiand, B JOCHIDKEHHSIX OynM  BHUKOpPHCTaHI
MOPTIAHALEMEHTH, IO BHPOOJSIOTHCS 3aBOJaMHM YKpaiHM, BiJPI3HSIOTHCS
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BMIiCTOM JI00aBKM Ta BJIACTUBOCTAMH (Tabj. 1) 1 BiANOBiAlOTH BUMOTaM
HOpPMATHBHUX JOKYMEHTIB [9].

Tab6mums 1
OCHOBHI XapaKTePUCTUKHU IIEMEHTIB
Bun Mapxka KinmpkicTs [MignpuemcTBO —
LEMEHTY LEMEHTY JIOMEHHOTO BUPOOHHK
I'paHyJIbOBaHOTO
IJIAaKy B CKJIai
LIEMEHTY
I111 1-500 500 0 ITAT «/loHIIEMEeHT»
I111 1I/A-111-400 400 19 [MpAT Kpusnuii Pir
LEMEHT
I111 11/B-111-400 400 34 [MpAT Kpusnuii Pir
LEMEHT
IHITLT I11/A/400 400 64 [NAT JdninpoueMeHT

Sk HamoBHIOBaWi Ui OETOHY 3aCTOCOBYBANH: NHIPOBCHKUHA PIUKOBHUI
MICOK 1 Tipchbki mopoau KpuBOpi3pKOro 3ami30pyAHOTO POAOBHUINA Ta BiIXOIH
30aradeHHs 3aMi3HUX pyn KpuBopi3pkux ripHHYO0-30aradyBaibHAX KOMOIHATIB.
Y  gKOCTi  3ai30BMIIIYIOYOTO  KOMIIOHEHTY  KOMIUIEKCHOI  O0OaBKH
BUKOPHCTOBYBajM cronyku 3aimiza — FeO, Fe;O3, Bimxonu 30aradeHHs 3a1izHUX
pyA i ripcbki mopoaun KprBopi3bkoro 3amizopyJHOr0 poAoBHIIA. STk KOMIOHEHT
KOMILUIEKCHOI TOOABKH MPUHHATI MOJICIIMPTH: ponanmion 1,2; nponanmion 1,3;
oyraumion 1,3; mpomanon-1,2,3; 2,3 mumerwiOyranmion-2,3; eranmion 1,2;
TpuMeThonponan. st yTBOpeHHs MiHU 3aCTOCOBYBaJIH MiHOyTBOpIoBau [10-
2.

B mepuriit rpyni ekcreprMMeHTIB BH3HA4aBCsl BIUIMB CKJIaly IIEMEHTY Ha
BJIACTHBOCTI (TycTHHY) miHOOeTOHY. IIpn mpoBeseHHI IOCIiiB 3aCTOCOBYBaIN
LIEMEHTH, OCHOBHI BiJIMiHHI XapaKTEpPUCTUKH SKHX HaBeaeHo B Tabu. 1. [lpm
BHTOTOBJICHHI ITIHOOETOHY 3aIllOBHIOBAadYi HE 3aCTOCOBYBANH, MO0 BUKIIOYUTH
iXHIl BIJIB Ha pe3yNIbTATH EKCIICPUMEHTY.

Pe3yabTaTh n0CaigKeHb

Pesynbrat  mociimiB  (TabGi. 2) mokKasamd, II0 BMICT JTOMEHHOTO
rpaHyJibOBaHOTO NLJIAKY B LEMEHTI 3HAYHO BIUIMBAE HA TYCTHHY OTPUMAaHOIO
HI3IPIOBATOrO IIEMEHTHOT'O KaMEHIO.

30iblIeHHS BMICTY JOMEHHOTO TIpaHyJbOBAaHOTO IIUIAKy B IEMEHTI
NPU3BOIUTH JI0 3MEHUICHHS TyCTUHH CHUCTEMH NpPU OJHAKOBOMY BMICTi
KOMIIIEKCHOI JI00aBKH Ta CKJIaay LIEMEHTHOTO TicTa.

177



"Cyuacni mexnonozii ma memoou po3paxyukis y ayoiesnuymei', eunyck 17, 2022

Tab6mums 2
LTiTpHICT HI3APIOBATOTO IIEMEHTHOTO KaMEHIO
Bun uementy I'ycTrHa IEMEHTHOTO KaMEHIO, Kr/m3
II1T II/A-111-400 612
II1T 11/b-111-400 590
IHITLT I11I/A/400 562

[lopiBHAHHS BIUIMBY BUAY LEMEHTY Ha KpPaTHICTH OETOHHOI CyMiImi
mokasaiio (puc. 1), 1110 BU IIEMEHTY BIUIMBAE HAa BEIMYMHY KPATHOCTI OCTOHHOT
cyMili. Ajie He OJJHO3HAYHO.

Haii0inpiry KpaTHICTH B MeKaxX HE3HAYHOTO BMICTY TIIOJICIIUPTY Mae
6eToHHA cyMilll, sIka BUTOTOBIICHA 3 IIeMeHTy 0e3 no6asok (I1L1 I-500).
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Puc. 1. BB Buly IeMEHTY Ha KpaTHICTb OETOHHOI cyMilii
(3anoBHtoBay/llement=0,71; I1C — momicrupT;
MB500 - IT1] 1-500; M400 - I11 11/B-111-400)

[pu 36inbIIEHOMY BMICTI HOJNICIHUPTY KPaTHICTh OETOHHOI CyMili Oijblia
MPY BUKOPUCTaHHI MOPTIAHALEMEHTY 3 100aBkoto noMeHHoro uniaky (I 11/b-
I11-400).

Busnauene ABUIIC MOXHa IIOACHHUTH THM, IO YaCTHHKH JOMCHHOI'O
IpaHyJIbOBaHOTO LUIAKy B LOMY BUIAJKy 3/IMCHIOIOTH BIUIMB Ha KPaTHICTh
OETOHHOI CcyMillli, aHAJOTIYHUK YacTHHKaM 3aloBHIOBada. To0TO, cymapHHiA
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BMICT 3allOBHIOBadYa i aKTHBHOI MiHepanbHOi JO0aBKM B LIEMEHTI IOBHHEH
BIJIOBIIATH MIEBHIN ONTHUMAJIBHIN BEJTHYNHI.

B HacTymHiit rpymni eKCIepUMEHTIB J0CIIKYBaBCsl BIUIUB BHIY LIEMEHTY
HA IIUTBHICTH OETOHY.

[Ipu 3acrocyBanni moptnaaauementy [11] II/B-111-400, skuit mae y cBoeMy
CKJali JOMEHHUN TPaHyJIbOBaHHUU IIJIAK, 30UIBIICHHS BMICTY MOJICITUPTY 10
MEeBHOT MEXi, He3aJIe)KHO BiJl BMICTY 3allOBHIOBaYa, MPUBOAUTH J0 30UIbIICHHS
miabHOCTI OeToHy. [lomanbine 30iIbIICHHS KITBKOCTI MOJICIUPTY MPU3BOIUTH
JI0 3MEHIIEHHs TycTHHH OetoHy (puc. 2). lle MOXHa NOSCHUTH TUM, IIO
NOJIiCIUPT (i3MYHO 3B'S3y€ 3HAUHY KUTBKICTh BOJH, sIKa HE BUIIAPOBYETHCS MIPU
CyIIiHHI OETOHY.

3acTocyBaHHS moOpTiaaHAneMeHty Oe3 mobasok (IIL] I-500) 3miHroe
B32€MO3B'I30K MiXK BMICTOM TOJIICTIUPTY Ta TYCTHHOIO OeTOHY (puc. 3).
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Puc. 2. 3anexHIcTh MITBHOCTI TIHOOETOHY BiJl BMICTY 3allOBHIOBaya
(uemenrt I1L] 11/b-111-400; B/11=0,6; I1C — momicriupT; I1 — 3amoBHIOBaY)

Y 1pOMy BHIIQJIKy ICHYE€ ONTHMAJIbHHUH BMICT TOJICIHPTY, NPH SKOMY
rycTuHa O0eToHy HaiiMeHma. Ile mokasye, 110 JOMEHHMI I'paHyJIbOBAaHHUH IIJIaK,
10 MICTUTBCS B NMOPTIAHALIEMEHTI, 3A1HCHIOE HEraTUBHUM BIUIMB Ha BEJINYNHY
TYCTHHH OETOHY.
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Puc. 3. BiiuB nomicnupty Ha rycTHHY O€TOHY
(memenr I11] I-500; B/11=0,6; I1C — momicriupr; I1 — 3amoBHIOBaY)

BucHoBkn

[TpoBeneHi MOCHIIKEHHS JO3BOJISIIOTh 3pOOMTH BUCHOBOK IPO TE, IO BHJI
(MiHepanoriuHMii CKJaJx) IEMEeHTy BIUIMBA€ Ha BJACTHBOCTI MIHOOETOHHOT
cyMimi. KommoneHTn KoMIuieKCHOT J0OAaBKU (MOJICITUPT Ta 3a1i30BMIILyIOYHIA
KOMITOHEHT)  MpU3BOJATH  JO  JIOAATKOBOI  aKTHMBI3alil  JOMEHHOTO
IpaHyJbOBAaHOTO WLUIAKY, SKUH BXOIMTH JIO CKJIaay LeMmeHTy. OKpiM 1boro,
JIOMCHHHUH TpaHyJIbOBaHWI IIUIAK BUKOHYE POJIb HANOBHIOBaYa CHCTEMH, IO
TaKOX CIPHsIE OTPUMAHHIO BiJIIIOBIIHUX PE3YIIbTaTiB.
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