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AHHOTANUA

IIpoussoocmeo bemonHoll cmecu HeU36eHCHO CONPANCEHO ¢ 0OPA308AHUEM ULIAMOBOL 800bI, KOMOPAsA 0KA3blédem 8030elicmeue Ha OKpY-
arcarowyio cpedy. Texnonoaus peyukiunea 6emoHHOU cmMect NO360sem UCNONb306AMb He MONbKO WIAMOBYI0 600y OM NPOU3E00CMEa mo-
8apHO20 DeMOHa, HO U NOTYYAMb HA OCHOBE 00E360HCEHHO20 WIAMA 8bICOKOOUCTIEPCHDIL OPeAHOMUHEPATbHbIN Moouguxkamop (OM]]), no-
JIYHeHHbIl e20 MOHKUM U3MeNbYeHuemM 8 umapogoli meavnuye. I[lonyuen moougukamop npu nomoine 6 waposoli meavhuye 8 mevenue 2,5 4 c
yoenvHou nosepxrocmvio 15657 cm2/e. Bgeoenue cyxoeo noauxapboxcunamuoeo niacmuguxamopa é koauvecmee 0,025% nossonuno co-
Kpamumbe 8pemsi NOMONA 8 MeavHuye 00 1 v u nonyyums yoeaibHylo nogepxnocme, pasuyio 16227 cm2/z. Hecneoosan xumuueckuii cocmag
OP2AHOMUHEPATIEHO20 MOOUDUKAMOPA U OCHOBHbIE CBOICMEA yemenmHnoeo mecma 6 npucymcemeuu OMJ]. Yemanoeneno ysenuuenue Hop-
ManvHou ycmomul yemenmuozo mecma na 2,4 %, yckopenue cpokog cxeamuvl8anus U NOGbIULEHUE NPOYHOCTIU 8 HAYATbHblEe CPOKU meepoe-
nus. Tlokazano, umo 66ederue WIAMO80lU 800bl ¢ 8000U 3aME0peHUs 6 Koauuecmee 5% 6 6EMOHHYI0O CMechb He NPUBOOUM K CHUNCEHUIO
npounocmuwlx noxasameneil. Beeoenue OM/] na ocroge winamosoii 600vl 6 konruuecmee 10% He oxkasvieaem He2amueHO20 GIUAHUS HA TheX-
HONo2UYecKue CBOUCMBA U He3HAYUMENbHO No8bluidem npouHocms bemona 6 gospacme 28 cym. Ilonyuennulii Moougpukamop, yuvacmeys 6
yuxae pecypcocbepedicerus u 061a0as MAKUMU BANCHLIMU XAPAKIMEPUCIIUKAMU, NOCTYHCUM ATbMEPHAMUBOL NPUMEHEHUIO OpYUM MUHe-
PAnbHBIM 000ABKAM, NPUMEHAEMBIM NPU NPOU3BOOCEE CAMOYNIOMHAIOWUXCS OEMOHO08, COKPAMUM PACXO00 CbIPbEBbIX MAMEPUALos, d noo-
60p e20 ONMUMATLHO2O COOePAUCAHUs OYOem BNUAMb HA USMEHEeHUe MEXHOIOSUYEeCKUX U NPOYHOCHHBIX C8OUCME DEMOHO8.
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ABSTRACT

The production of concrete mix is inevitably associated with the formation of sludge water, which has an impact on the environment. The
technology of recycling concrete mix allows you to use not only slurry water from the production of ready-mixed concrete, but also to obtain
a highly dispersed organomineral modifier (OMD) based on dehydrated sludge, obtained by fine grinding in a ball mill. A modifier was
obtained by grinding in a ball mill for 2.5 hours with a specific surface area of 15657 cm2/g. The introduction of a dry polycarboxylate
plasticizer in an amount of 0.025% made it possible to reduce the grinding time in the mill to 1 hour and obtain a specific surface area equal
to 16227 cm2/g. The chemical composition of the organomineral modifier and the basic properties of cement paste in the presence of OMD
are investigated. An increase in the normal density of the cement paste by 2.4%, an acceleration of the setting time and an increase in strength
in the initial hardening periods were found. It is shown that the introduction of slurry water with mixing water in an amount of 5% into the
concrete mixture does not lead to a decrease in strength parameters. The introduction of OMD based on slurry water in an amount of 10%
does not adversely affect the technological properties and slightly increases the strength of concrete at the age of 28 days. The resulting
modifier, participating in the resource-saving cycle and possessing such important characteristics, will serve as an alternative to the use of
other mineral additives used in the production of self-sealing concretes, will reduce the consumption of raw materials, and the selection of
its optimal content will affect changes in the technological and strength properties of concretes.
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BBEJIEHUE

Perienne mpoOieMbl pecypcocOEpeeHUsT W OXPaHbI
OKpY XKaroulei cpebl Mpy MPOU3BOJICTBE CTPOUTEIHHBIX Ma-
TEpHAIOB TPeOYeT MPUMCHCHHS PA3THIHBIX OTXOIOB MIPOM3-
BOJICTBA KaK B KaueCTBE JO0ABOK, TaK U B BHUJE CAMOCTOSI-
TEBHBIX KOMITOHCHTOB.

CorracHO aHAJTUTHYECKUM JTaHHBIM [2] 00beM OTXO/0B
Ha CTPOUTENBHBIN ceKTop cocTtasisieT oT 8 10 10 % ot 00-
LIET0 KOJIMYECTBA OTXO/I0B BCEX ITPOU3BOICTB B Poccuiickoi
Oeneparui. UTO HABOAWT HA MBICIE O HEOOXOAMMOCTH
HAXOXKICHUS PEIICHUS O PEaln3aluyl MOBTOPHOTO HCIOIb-
30BaHMSI OTXO/OB.

[[Iupokoe mpuMeHEeHHE HAILIM MaTepuanbl Ha OCHOBE
OTXOJIOB TepepabOTKH MPOMBIIIICHHOCTH, 00JIaIat0IUe He-
00XOJMMBIMU XapaKTEPUCTUKAMU ISl TTOJyYCHHS BBICOKO-
KaueCTBEHHBIX MaTepuaios [3,4].

B crpoutensHOM cekTope OOibIIas YacTh CTOYHBIX BOJT
oOpasyeTcst Ipu TPOHU3BOACTBE ToBapHOro Ocrona. [locie
MIPOMBIBKH OETOHOCMECHUTEIICH BOIOI 00pa3yroTCsl CTOUHBIC
BOJBI B BUJE NUTaMOBOH Boabl. [IlmamoBast Boga okaspIBaeT
BO3JICHCTBUE HAa OKPYKAWOILYyI0 cpely. B ctpanax EBpomnbl
[IaMOBas BOJIA JOCTATOYHO YacTO MPUMEHSETCS Ha OSTOH-
HbIX 3aBonax [5]. B mociemnue Toapl OBUTO TIPOBEACHO
MHOTO WCCJIEIOBAaHHM O NaHHOU Tematuke [6-13]. Pesynb-
TaThl UCCIEA0BAHUS TAIOT BO3MOXKHOCTh CYJIUTh O BIHSIHUH
[IEMEHTHBIX CYCIIEH3HM, TOTYYSHHBIX MOCTIe PEUKINHTA, Ha
TEXHOJIOTUYECKUE U MEXaHUUECKHUE XapaKTEPUCTHKH HOBBIX
cMecei.

Ormeuaercs [8], yTo 1UIaMoBast BOJia HE3HAYUTEIBHO U3-
MEHSIET MPOYHOCTh Ha C)KAaTHe, HO COKpAIlaeT BPeMs CXBa-
ThIBaHUA. B npyrux paborax oTMmedaercsi, 4To JOOaBKH
MpeIBapUTEIFHO THAPATUPOBAHHON IEMCHTHOW CYCIICH3UU
OKa3bIBACT BIMSHUE Ha THAPATAIIIO IIEMEHTA, a TAK)Ke CBOM-
CTBa [IEMEHTHOHU macThl 1 KamHs [9-12]. C yBenmnaeHneM Ko-
JMYECTBa TaKOW JT0OaBKH BBI3BIBACT yBEIMUEHHEC HOPMAJIh-
HOW TYCTOTBI, COKpAIllEHHE CPOKOB CXBATHIBAHUS U CHIKE-
HHUE TPOYHOCTH.

B HEKOTOPHIX UCCIENOBAHUAX OTMEUYAETCS, UTO KOJIHUUe-
CTBO BBEJICHHOH IIIJIJAaMOBOW BOJBI UTO JUIsI IPUTOTOBIICHUS
pactBopa u 6etoHa Moxer gocturath 50%. Ipu sToM mpo-
HCXOJUT COKpAIeHHE CPOKOB CXBAThIBaHUS Ha 15 MUHYT, a
€ro MEXaHWYECKHE CBOMCTBA MOBHIIIAINCH [13].

ParmoHanbHBIA UK TPOM3BOJCTBA OCTOHHON CMeECH
MO3BOJISACT MPUMCHSATH TEXHOJOTHIO PEIUKINHTAa OCTOHHON
CMecH, 3aKIIIOYAONIyIOCs B HCIOIB30BAHWU IITAMOBOM
BOJIBI OT TIPOM3BOJICTBA TOBapHOTO OeToHa. [Ipomecc penuk-
JIMHTA TIPEIOCTaBIIEeT CO00i BOZMOKHOCTh TIOyYSHHS Tie-
pepaboTaHHOTO CHIPHS, KOTOPOE MOKHO HCIOJIB30BAThH MPH
MIPOU3BOJICTBE BHICOKOIPOYHBIX OETOHOB B KadecTBE Opra-
HOMHUHepanbHOU 100aBKu. [Ipu mpon3BoacTBE OETOHOB BO3-
MOKHO ITPUMEHSITh BTOPHUUHBIE IiepepadaThiBaMble MaTepH-
anel, TpeOOBaHMsI K KOTOphIM m3noxeHsl B 'OCT 25192-
2012 «beronbl. Knaccudukariyst u o01ye TeXHU4ECKHe Tpe-
OoBanus». B 3TOM cTanmapTe 3aTparuBactcs MoHsTHE 00 pe-
UKIMPOBAHHOM OCTOHE, HA3IBACMOM KaK «0CTOH, U3TOTOB-
JICHHBIA ¢ IPUMCHEHUECM yTHIM3HUPOBAHHBIX BSDKYIIUX, 3a-
TIOJTHUTENICH ¥ BOIBI».

Jlns mpom3BOJCTBA, TOCTABKA W TEPEKadKHd OCTOHHOW
cMecH pUMEHSIETCsT 000pyIoBaHHEe, KOTOPOE HYXKIAeTcs B
npombiBKe. OOpa3yromasicst 1ociie MPOMBIBKHA MUIAMOBast
BOJIa BKIFOYAET B ce0s HE TOIBKO BOAY, HO W IIEHHBIE CHIPh-
€BbIC MaTepHaJIbl, 3a/1eliICTBOBAaHHBIE B IPUTOTOBIICHIH Oe-
TOHHOM cMmecu. Ha OodbIIMHCTBE OETOHHBIX 3aBOJOB
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INTRODUCTION

Solving the problem of resource conservation and envi-
ronmental protection in the production of building materials
requires the use of various industrial wastes both as additives
and as independent components [1].

According to analytical data [2], the volume of waste in
the construction sector is from 8 to 10% of the total amount
of waste from all industries in the Russian Federation. Which
suggests the need to find a solution to implement the reuse
of waste.

Materials based on industrial recycling waste with the
necessary characteristics for obtaining high-quality materials
have found wide application [3,4].

In the construction sector, most of the wastewater is gen-
erated during the production of ready-mixed concrete. After
washing the concrete mixers with water, wastewater is
formed in the form of slurry water. Sludge water has an im-
pact on the environment. In European countries, slurry water
is often used in concrete plants [5]. In recent years, many
studies have been conducted on this topic [6-13]. The results
of the study make it possible to judge the influence of cement
suspensions obtained after recycling on technological and
mechanical characteristics of new mixtures

It is noted [8] that slurry water slightly changes the com-
pressive strength, but reduces the setting time. In other
works, it is noted that the addition of pre-hydrated cement
slurry has an effect on cement hydration, as well as on the
properties of cement paste and stone [9-12]. As the amount
of such additive increases, it causes an increase in normal
density, shortening of setting time and a decrease in strength.

In some studies, it is noted that the amount of introduced
slurry water for the preparation of mortar and concrete can
reach 50%. At the same time, the setting time is reduced by
15 minutes, and its mechanical properties are increased [13].

The rational cycle of concrete mix production allows the
use of concrete mix recycling technology, which consists in
the use of slurry water from the production of ready-mixed
concrete. The recycling process provides an opportunity to
obtain recycled raw materials that can be used in the produc-
tion of high-strength concrete as an organomineral additive.
In the production of concrete, it is possible to use recyclable
materials, the requirements for which are set out in GOST
25192-2012 "Concretes. Classification and general technical
requirements". This standard addresses the concept of recy-
cled concrete, referred to as "concrete made using recycled
binders, aggregates and water."

Equipment that needs to be flushed is used for the pro-
duction, delivery and pumping of concrete mix. The sludge
water formed after washing includes not only water, but also
valuable raw materials involved in the preparation of the con-
crete mixture. In most concrete plants, slurry water is not
used in the future and ends up in landfills, where it accumu-
lates and gradually settles, polluting the environment. There-
fore, the secondary use of slurry water as a component for
the preparation of a concrete mixture, but requiring prelimi-
nary cleaning and preparation, is promising.

The technology of processing the mixture obtained after
washing the equipment, or its recycling, consists in separat-
ing the mixture into crushed stone, gravel, sand and slurry
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npiamMoBasa BOJa B ,uaaneﬁmeM HC HCIHOJIB3YETCA U IIOoIla-
JTacT B OTBAJIBI, TJIC OHA HAKAITMBACTCS M IOCTEIIEHHO CXBa-
THIBAETCS, 3arPsI3HSSL COOO0U OKpyKaroIIyto cpeny. [ToaTomy
MEPCICKTUBHBIM SBIISICTCS BTOPHYHOE MCIIOJIE30BAHKE IIIJIa-
MOBOH BOJIbI B KQ4eCTBC KOMIIOHCHTA JJIS PUTOTOBJICHHUS
OeToHHOH cMecH, HO TpeOylomell TNpeaBapUTEILHON
OYHUCTKH ¥ TIOATOTOBKH.

TexHonorust mMepepabOTKA CMECH, TONYYESHHOH Iocie
TIPOMBIBKH 000PYAOBAHUSA, WITH €€ PEIIUKIIAHT, 3aKII0YacTCs
B pa3eJIeHNH CMECH Ha IMe0eHb, TPaBHiA, MIECOK W IIITaMO-
Byfo Boxmy [14,15]. 3amomHuTens mocie MPOXOKICHUS
OYMCTKHU BO3BpAIIaACTCA B HpOI/I3B0}ICTB€H-HBIﬁ IIHKIJI, a IJ1a-
MOBast BOJIa MOXET 100aBJISIThCS B COCTaB OCTOHHBIX CMECEH
B HC3HAUUTCIIBHBIX KOJHNYCCTBAX, YTO O6'])HCHHCTC$I HCIIO0-
CTOSIHCTBOM XHMHYECKOTO COCTaBa, MPUCYTCTBHEM OCTAT-
KOB OPTaHUYECKUX TUIACTU(HUITMPYIOIIUX, BO3TYXOBOBJICKA-
IONIMX W 3aMEUIIONNX T00AaBOK, BBCACHHBIX IPH MPHUTO-
TOBJICHUH CMECH.

[Ipu BHEIPEHNUU CUCTEMBI OYHCTKH IIUTAMOBOM BOJIBI, KO-
JUYECTBO OTXOJO0B, 00pa3yrommxcs B QUIbTp-mipecce, Mo-
KeT cocTaBuTh npudmmsurensHo 0,8 mace. % oT obmero
o0Bpema pom3BoguMoro 6etoHa [16].

[lepcnekTHBHO NPHMEHEHHE TOHKOAMCIIEPCHOTO Opra-
HOMHUHEPATHHOTO MOAU(HUKATOPA B COCTABE BHICOKOIPOU-
HBIX OCTOHHBIX cMecei. [IpuMeHeHe OpraHOMUHEPATILHOTO
MOUGHUKATOPA MTO3BOJUT COKPATUTH PACX0]] ChIPHEBIX Ma-
TEpUAJIOB, a MOA00P €ro ONTHMAIBHOTO CoJiepKaHHst Oy/eT
BJIMATH HAa U3MCHCHHUE TCXHOJIOTMYECKUX W HPOYHOCTHBIX
CBOWCTB OCTOHOB.

CoCTaB TOHKOAWCIEPCHOTO OPraHOMUHEPAIBLHOIO MO-
JTU(pUKATOpa Ha OCHOBE IIUTAMOBOM BOIBI MOKET OBITH IIPE/I-
CTaBIICH YaCTUIIAMU HETHIPATUPOBAHHOTO U THIPATHPOBAH-
HOTO MHHEPATHHOTO BSXKYIIETO, MBUICBUIHBIMA (PPaKIIsIMH
3aIONHUTENCH W OCTaTKAMH XUMHYECKHX J100aBoK. J[is mo-
BBIIICHUS CTENCHW W3MEIbUCHHs BBICYIICHHOTO IIaMa B
MENBHUIE MPEIIIONaraeTcsi IMOMOJI OCYIIECTBISATh COB-
MECTHO C OpraHHYeCKUM IUTaCTU(UKATOPOM Ha OCHOBE dPH-
POB MOJTMKAPOOKCUIATOB.

[MpucyTcTBUe MONMKAPOOKCHIATHOTO ILTACTH(UKATOpa
OyZeT BBINOJHATH HE TOJNBKO POJIb MHTEHCH(UKATOpa MHO-
MoOJiIa, HO U PEAUCIHPIUPYIONIYIO (PYHKIHIO, oOecreunBas
TEM CaMbIM, IPUCYTCTBUEC TOHKHUX (DPAKIMU B MOTYyIaeMOM
npoaykre. B Toxke BpeMs, THIPAaTHPOBAHHBIC YACTHIIBI M-
HEPaIBHOTO BSHKYILIET0, BXOIAIINE B COCTaB MoaAn(UKaTopa,
MOTYT BEICTYTIATh B KAUECTBE YCKOPUTEIS TBEPACHUS OCTOH-
HOW cMecH IUTI 00ecrieueHIs BBICOKHX MPOYHOCTHBIX MTOKa-
3arernel B Ha4aJlbHBIE CPOKH TBEPICHIS.

Heasio n1anHO# paGoThl SBISCTCS W3YUCHUE BIHSIHUS
BpPEMEHH HM3MEIbUCHHS Ha M3MEHEHUE TUCIIEPCHOCTH Opra-
HOMHHEPAIbHOI'0 MO (UKATOPA, NCCIICOBAHNE OCHOBHBIX
CBOMCTB LIEMEHTHOI'O TE€CTa B IPUCYTCTBUU OPraHOMMHE-
pajbHOro MOAM(HKATOPa, Ero XMMHUYECKOTO 1 (ha30BOT0 CO-
cTaBa.

MaTepHajabl 1 METOIBI HCCIIETOBAHUS

B paboTe mpuMeHSITICH CIIEAYIONINE MaTePHATIBL:

- mopmiaganemMent [IEM 1 52,5 H «Xaiinens0eprieMeHT
Pyc» B coorBerctBun ¢ I'OCT 31108-2020 ¢ ynensHOil no-
BEpXHOCTBIO 3970 cM?/r, HOpManbHO# rycToToit 29,6%, cpo-
KaMU CXBAaTHIBAHUS: HAYaJIOM CXBaTbIBaHUA — 205 MUH; KOH-
IIOM CXBaTHIBaHUS — 245 MWH, aKTHBHOCTBIO B Bo3pacTte 28
cyT — 58,4 MIla. XMMHKO-MIHEPAJIOTHYECKII COCTaB Iie-
MEHTAa TpeCTaBlieH B Tabmauie 1.

water [14,15]. The filler returns to the production cycle after
purification, and slurry water can be added to the composi-
tion of concrete mixtures in small quantities, which is ex-
plained by the variability of the chemical composition, the
presence of residues of organic plasticizing, air-entrapping
and retarding additives introduced during the preparation of
the mixture.

With the introduction of a sludge water treatment system,
the amount of waste generated in the filter press can be ap-
proximately 0.8 wt.% of the total volume of concrete pro-
duced [16].

The use of a finely dispersed organomineral modifier in
the composition of high-strength concrete mixtures is prom-
ising. The use of an organomineral modifier will reduce the
consumption of raw materials, and the selection of its opti-
mal content will affect the change in the technological and
strength properties of concrete.

The composition of a finely dispersed organomineral
modifier based on slurry water can be represented by parti-
cles of non-hydrated and hydrated mineral binder, pulverized
fractions of fillers and residues of chemical additives. To in-
crease the degree of grinding of the dried sludge in the mill,
it is proposed to grind together with an organic plasticizer
based on polycarboxylate esters. The presence of a polycar-
boxylate plasticizer will perform not only the role of a grind-
ing intensifier, but also a redispiratory function, thereby en-
suring the presence of fine fractions in the resulting product.
At the same time, hydrated particles of mineral binder, which
are part of the modifier, can act as an accelerator for the hard-
ening of the concrete mixture to ensure high strength perfor-
mance in the initial hardening period.

The purpose of this work is to study the effect of grind-
ing time on the change in the dispersion of an organomineral
modifier, to study the basic properties of cement dough in the
presence of an organomineral modifier, its chemical and
phase composition.

Materials and methods of research

The following materials were used in the work:

- Portland cement CEM 1 52.5 N "Heidelbergcement
Rus" in accordance with GOST 31108-2020 with a specific
surface area of 3970 cm?2 / g, normal density of 29.6%, set-
ting time: the beginning of setting — 205 min; the end of set-
ting — 245 min, activity at the age of 28 days — 58.4 MPa.
The chemical and mineralogical composition of cement is
presented in Table 1.
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TABJIUIA 1. XUMHUKO-MUHEPAJIOTMYECKHA COCTAB MNOPTJIAHJAIEMEHTA
Table 1: Chemical and mineralogical composition of Portland cement

Copep:xanue, %

Contents, %

SiO: ALO3 Fe203 CaO MgO CsS CaS CsA C4AF
21,65 5,05 3,67 66,37 1,32 64 14 7 11
- MOPOIIKOOOPa3HBIN CynepIiacTu(pHUKaTop Sika - powdered superplasticizer Sika ViscoCrete-226 P based

ViscoCrete-226 P Ha ocHOBe 3()MpOB NOINKapOOKCHIIATOB;

- cynepruiacTuGUIUpyomas BOgHAs AUCIIepcus 3(QUpPOB Mo-
mkap6okcminaros Sika ViscoCrete E55;

- 3oma-yHoca Yepenerckoit [POC mapku 3Y KYK-1 B coor-
BerctBuu ¢ [OCT 25818 ¢ ocratkom Ha cute Ne 008 - 18,9%;
conepxanneM CaO - 2,67%; conepxaanem MgO - 1,52%;

- TpPaHUTHBIN 1eOeHb Gpakiuu 5-10 MM, TpeThero Kiacca 1o
colepaHuio 3epeH JernaaHoi ¢opmbl (20%) coriacHo
T'OCT 8267 [36], nachiHoii motaocty 1320 kr/m?, ucTuH-
Hoii motHocTH 2700 kr/m>. I'paHynoMeTpuueckuil cocTas
11eOHs1 IpeJICTaBiIeH Ha puc. 1.

- KBaplLIEBbIl Iecok ¢ MoayieM kpynHoctd MK=2,56. I'pany-
JIOMeTpHUYecKasi KpuBasl pacceBa Iecka Ipe/ICTaBIeHa Ha PHC.
2.

- 00€3BOXKEHHBIH IUIAM, XMMHYECKHH aHaH3 KOTOPOTO
TIpe/ICTaBIIeH B Tabnuie 2.

O0e3BOXHMBaHMAE [UIaMa MPOM3BOIMIOCH B Jaboparop-
HOM cynurimisHOM mKady mpu remnepatype t = 100°C mo mo-
CTOSIHHOM Macchl HaBeckd. Ilomon marepuana ocymiecTs-
JSJICST B JTA0OpATOPHOM IMIAPOBOM MENbHHUIIE. XUMHUYCCKHMA
aHaJM3 [ulamMa MMPOM3BOAMIM MO METOJAMKE, M3JI0KEHHOH B
I'OCT 5382-2019 «llemMeHTHI 1 MaTepHaibl IS IEMEHTHOTO
MPOM3BOCTBA. METO/Ibl XUMHYECKOTO aHan3ay. Y AeibHas
MOBEPXHOCTh OPIraHOMHHEPAIBEHOTO MOIU(HUKATOPA OIIpeie-
nsimack Ha ipubope I[1CX.

Onpenensuimch MEXaHHYECKHNE XapaKTEePHCTHKH HCIIbITa-
HUEM Ha c)kaThe OeTOHHBIX 00pa3ioB pazmepamu 10x10x10
CM, M3TOTOBJIEHHBIX C NPUMEHEHHEM IIIAMOBOW BOABI OT
MPOU3BOJICTBA TOBAapHOTO O€TOHA. 3a MPOYHOCTH MPHHU-
MaJICsl CPEAHMM [10KA3aTeNb U3 IBYX UCIIBITAHUMN.

PUCYHOK 1 100
90
I'PAHYJIOMETPUYECKASI KPHUBAS
PACCEBA TPAHUTHOI'O MIEBHA © 80
®PAKIIAHU 5-10 MM °%
L 70
5
= 60
=
Figure 1 g 50
=
Granulometric curve of sieving granite 9 40
crushed stone of 5-10 mm fraction =30
2
g 20
=
10
0

on polycarboxylate esters;

- superplasticizing aqueous dispersion of polycarboxylate
esters Sika ViscoCrete ES5;

- fly ash of the Cherepetskaya GRES Marquise AS-1 in ac-
cordance with GOST 25818 with a residue on the sieve No.
008 - 18.9%; CaO content - 2.67%; MgO - 1.52%;

- granite crushed stone of 5-10 mm fraction, of the third
class in terms of the content of bream-shaped grains (20%)
according to GOST 8267 [36], bulk density of 1320 kg/m3,
true density of 2700 kg/m3. The granulometric composition
of crushed stone is shown in Fig. 1.

- quartz sand with grain size modulus MK=2.56. Granulo-
metric curve of sand sieving is presented in Fig. 2.

- dehydrated sludge, the chemical analysis of which is pre-
sented in Table 2.

Sludge dewatering was carried out in a laboratory drying
cabinet at a temperature of t = 100 ° C to a constant weight
of the sample. The grinding of the material was carried out
in a laboratory ball mill. The chemical analysis of the sludge
was carried out according to the methodology set out in
GOST 5382-2019 "Cements and materials for cement pro-
duction. Methods of chemical analysis". The specific sur-
face area of the organomineral modifier was determined on
a PSC device.

The mechanical characteristics were determined by
compression testing of concrete samples with dimensions of
10x10%10 cm, made using slurry water from the production
of ready-mixed concrete. The average of the two tests was
taken as strength.
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Table 2. Chemical composition of dried sludge
Xumundeckuii coctas, %
Chemical composition, %
CaO SiO2 ALO3 Fe:0s MgO SOs KO Na:0 TiO2 MnO P»0s
42,82 28,06 4,43 2,55 2,52 1,71 0,47 0,23 0,25 0,07 11

MexaHuueckre XapakTepPUCTUKH IIEMEHTHOIO TecTa Ha
C)KaTHe OMpeNeNsINCh HCIbITAaHHEM O0pa3lioB pa3Mepamu
20%20%20 MM, M3TOTOBJIECHHBIX M3 LIEMEHTHOI'O TECTA C BO-
JoueMeHTHbIM cooTHomenueM (B/11) = 0,35 ¢ conepxanuem
opraHomMuHepaisHoro Monudukaropa 5, 10, 15 u 20% or
Macchl BSDKYIIETO.

HccnenoBanuch TPOYHOCTHBIE XAPAKTEPUCTHKH  1ie-
MEHTHO-TIECUYaHOTO PAacTBOpa C MPUMEHEHHEM OpraHOMHUHE-
pansHOTO MOU(HKaTopa, n3rotoBieHHBIX Mo [OCT 30744-
2001.

JKCNepUMEeHThI H 00Cy:KIeHHe pe3yJIbTaTOB

ITonydenne opraHOMHHEpPAILHOTO MoAn(HUKATOpa OCy-
IIECTBISIIOCH TIOMOJIOM B JabopaTtopHoil MenbHure. [Ipu
3TOM oMo IpoBoawics B npucytcteun 0,025% opranuye-
CKOT'O TOJINKapOOKCHIIATHOTO IUIACTU(HUKATOPA, BHICTYIIAIO-
IIero HHTeHcu(uKaTopom momona, u 6e3 Hero. Kaxuapie 30
MHHYT M3 MEJBHHUIIBI OTOMpaNach Mpoda Jyis ONpeeeHus
YZIeJIbHOHM MTOBEPXHOCTH MCCIELyeMoro Marepuana. I'papux
3aBUCHMOCTH YZAEJIHHOW ITOBEPXHOCTH OT BPEMEHH IIOMOJIA
Mpe/CTaBJIeH Ha pUcyHKe 3 u 4.

BbII0 ycTaHOBNIEHO, UTO ONTHMAalIbHOE BpPEMsS MOMOIIA,
IIPU KOTOPOM 3Ha4Y€HHE YAEIbHON MOBEPXHOCTH HIIaMa J0-
CTUTJI0O MaKCHMAaJIbHOIO 3HA4YeHUs cocraBiisgeT 2,5 4. Jlanb-
Hellee yBEJIMUYEHHE BPEMEHU TOMOJIA TIPUBOAUT K YMEHbB-
IIEHUIO YJEIbHOW IOBEPXHOCTH, YTO MOXKHO OOBSCHHUTH
(roxyssiumeii yactul MoanuKaropa, pu KOTOPOM OTAEIb-
HBI€ YaCTHIBl IIJIaMa OO0pa3yroT pBHIXJIBbIC XJIONbEBUIHEBIE
CKOIICHUsI. Y CTaHOBJIEHO, YTO BBEJECHHME CYyXOTro ITONHKap-
OokcuaTHOTO IUTacTGUKaTOpa CoKparaeT BpeMs Imomosia Ha
1,5 4 st mosTy4eHust BEICOKOM JUCTIEPCHOCTH, COOTBETCTBY-
foreil BenmuuuHe 16227 cM2/T. uccienoBaHus ObLIO omnpene-
JICHO OINTHMAalIbHOE BpeMs momoia — 1 dac. 3a 3To Bpems
OBUTO TOCTUTHYTO MAaKCHMAaJIbHOE 3HAYCHHE YIENBHOH IT0-
BEPXHOCTH TOJy4aeMOT0 TOHKOAUCIIEPCHOTO OpraHOMHHE-
parbHOTO MOIM(HUKATOPA.

The mechanical characteristics of the cement com-
pression test were determined by testing samples with di-
mensions of 20x20%20 mm made of cement dough with a
water-cement ratio (W/C) = 0.35 with an organomineral
modifier content of 5, 10, 15 and 20% of the binder
weight.

The strength characteristics of cement-sand mortar
with the use of an organomineral modifier manufactured
according to GOST 30744-2001 were studied.

Experiments and discussion of the results

The preparation of the organomineral modifier was
carried out by grinding in a laboratory mill. At the same
time, the grinding was carried out in the presence of
0.025% organic polycarboxylate plasticizer acting as a
grinding intensifier, and without it. A sample was taken
from the mill every 30 minutes to determine the specific
surface area of the test material. The graph of the depend-
ence of the specific surface area on the grinding time is
shown in Figures 3 and 4.

It was found that the optimal grinding time at which
the value of the specific surface of the sludge reached its
maximum value is 2.5 hours. A further increase in the
grinding time leads to a decrease in the specific surface,
which can be explained by flocculation of modifier parti-
cles, in which individual sludge particles form loose floc-
cular clusters. It was found that the introduction of a dry
polycarboxylate plasticizer reduces the grinding time by
1.5 hours to obtain a high dispersion corresponding to the
value of 16227 cm?/g. The optimal grinding time was de-
termined — 1 hour. During this time, the maximum value
of the specific surface area of the resulting finely dis-
persed organomineral modifier was achieved.
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HccnenoBanack HOpManbHas TycTOTa IEMEHTHOTO Te-
CTa C COAEPKaHNEM TOHKOANCIIEPCHON OpraHOMHUHEPANIb-
HoM moOaBku B KoauuectBe 10% oOT maccel IiEMEHTAa.
YcTaHOBIEHO YBEINYEHNUE HOPMAIBHOM I'yCTOTHI, JAHHBIC
UCIIBITAaHUH KOTOPOM IpeCcTaBlIeHbI B Tabmuie 3. YBeau-
YEeHHE HOPMAaIBbHOU I'YCTOTHI OOBSICHSETCSI BBICOKOM JiHC-
MEPCHOCTBIO 100aBKH, YTO, COOTBETCTBEHHO, BEJIET K I10-
BBILIEHHUIO BOJIOIIOTPEOHOCTH CMECH.

HccnenoBaHue CpOKOB CXBAThIBAHUS LIEMEHTHOTO Te-
CTa I0Ka3ajno, YTO BBEJACHHE TOHKOAUCIEPCHOTO OPraHo-
MuHEepanbHoro Moudukaropa (OM/]) yckopsier Hagaio
CXBAaTHIBAHUS 110 CPAaBHEHHIO C KOHTPOJIBHBIM COCTaBOM
(Tabm. 3).

HccnenoBanock CTpyKTypooOpa3oBaHHE IIEMEHTHOTO
tecta LIEM 1 52,5 H «Xatigens6epriuement Pyc» ¢ npu-
MEHEHHEM OPraHOMHHEPAIBHOTO MOIH(HKATOpa C HC-
nosib3oBanueM Tpubopa Ilynbcap-2.1 (puc. 5). IIpudop
MpeJHa3HayeH IS U3MEPEHHUsI CKOPOCTH paclpocTpaHe-
HUS YIbTPa3BYKOBBIX HMITYJICOB B TBEP/BIX MaTepHaiax
IIPU CKBO3HOM MPO3BYUYUBAHUU.
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The normal density of cement paste with the content of a
fine organomineral additive in the amount of 10% by weight
of cement was studied. An increase in the normal density was
found, the test data of which are presented in Table 3. The
increase in the normal density is explained by the high dis-
persion of the additive, which, accordingly, leads to an in-
crease in the water demand of the mixture. A study of the
setting time of the cement dough showed that the introduction
of a finely dispersed organomineral modifier (OMD) acceler-
ates the onset of setting compared with the control composi-
tion (Table 3).

The structure formation of cement dough CEM I 52.5 N
"Heidelbergcement Rus" was studied using an organomineral
modifier using the Pulsar-2.1 device (Fig. 5). The device is
designed to measure the propagation velocity of ultrasonic
pulses in solid materials with through sounding.
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TABJIUIIA 3. CBOMCTBA MMOPTJAHJAIEMEHTA C TOHKOJUCIIEPCHOM OM/T
Table 3: Properties of Portland cement using fine OMD

Croiicreo LEM II/B-1I 42,5H LEM II/B-11I 42,5H ¢ 10% OMI
Property

HopwmainbHas rycrota, % 31,6 34

Hauano cxBaTeIBaHUsI, MHH 225 190

Komner cxBaTbIBaHus, MUH 260 260

Y4acTok ¢ MOCTOSHHON CKOPOCTBIO MPOXO0K/IEHUS YIbTpa-
3ByKa 4yepe3 CUCTEMY XapaKTepHu3yeTcs TeM, UTO HMPOAYKTHI
TUApaTalyy 3aloIHAI0T MEX3EpHOBOE IPOCTPAHCTBO, 33 CYET
4yero (OpMHUpPYETCsl KoaryJIsiiMOHHAsl CTPYKTYpa B BHJE PbHIX-
JI0r0 Kapkaca. B Touke, rae uaeT pe3koe NOBbIIIEHHE CKOPOCTH
yIbTpa3ByKa, HAUMHAETCA (a30BBIM MEpeXo, XapaKTepusye-
MBI{ TIPOIIECCOM paHHETO CTPYKTypooOpa3zoBanus. Ha naHHOM
3Tane NPOUCXOIUT YIIPOUHEHUE CTPYKTYPHI, OBBIILICHUE TEM-
JIOBBIZICICHUS] M KOHIEHTPAIMY MPOAYKTOB THIpATalluH. JTO
MIPOUCXOIUT 3a CYET pOCcTa HOBOOOPA30BaHMH M Ipo1iecca KpH-
CTaJJIM3aLlMY BHYTPU NIEPBOHAYAIIBHO CJIOKUBILErOCs KapKaca
C MOCJEAYIOLUIMM TBEPACHUEM U MOCIENYIOIIENH KpUCTaIn3a-
1Med CTPYKTYphl. YCTaHOBJIEHO, 4TO BBeneHue OMJI 3Haun-
TEJILHO YCKOpSIET IIeproJl JOPMHUPOBaHUSI CTPYKTYphl. Makcu-
MaJIbHOE CHHW)KEHHE BPEMEHH CTPYKTypooOpa3oBaHus HaOIIO-
naercst npu BBereHun 20% 100aBKU ¢ yMEHBILIEHHEM MTepruoia
thopmupoBanus ctpyktypsl ¢ 210 1o 160 MuH.
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Study of the structure formation of cement paste
containing an organic-mineral additive ™

A section with a constant velocity of ultrasound
passing through the system is characterized by the fact
that hydration products fill the intergranular space, due
to which a coagulation structure is formed in the form of
a loose framework. At the point where there is a sharp
increase in the ultrasound velocity, a phase transition be-
gins, characterized by the process of early structure for-
mation. At this stage, the structure is strengthened, heat
generation and concentration of hydration products are
increased. This is due to the growth of neoplasms and
the crystallization process inside the initially formed
framework, followed by hardening and subsequent crys-
tallization of the structure. It was found that the intro-
duction of OMD significantly accelerates the period of
formation of the structure. The maximum reduction in
structure formation time is observed with the introduc-
tion of a 20% additive with a decrease in the period of
structure formation from 210 to 160 minutes.

‘@ KonTpobHii
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HccrenoBanoch BIMSIHAE IUTAMOBOM BOJBI HA POYHOCTH Oe-
TOHA MU €€ coAepxaHuu B konmuectse 5, 10, 15, 20% B co-
ctaBe OeroHa (puc.6). YCTaHOBJICHO, YTO €€ BBEIACHUE CHU-
JKaeT MPOYHOCTH OeTOHa. DTO OOYCIOBJICHO IOBBIIICHUEM
BOJIOIIEMEHTHOTO OTHOIICHUS.
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The effect of slurry water on the strength of concrete was
studied at its content in the amount of 5, 10, 15, 20% in
the composition of concrete (Fig.6). It was found that its
introduction reduces the strength of concrete. This is due
to an increase in the water-cement ratio.
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UccnenoBanocsk Biussane OM/] Ha TpOYHOCTH IIEMEHT-
HOTO KaMHs U pacTBopa. KommdecTBo 100aBKU B OPTIaH-
memente cocrasuio 5, 10, 15 u 20%. Ha puc. 7 npencras-
JIEHBI PE3YNIbTAThl HCTIBITAHUMA Ha C)KaTHE IIEMEHTHOTO TECTa
B Bo3pacte 1, 3,7, 14 u 28 cyT. AHanu3 NaHHBIX MOKA3aJ, UTO
B Bo3pacte | cyT HanOobIIee BIUSHIE Ha YBEITUUCHUE TPOY-
HOCTH OKa3bIBaeT CojiepkaHue 100aBku B kKomuaectBe 10% ¢
28,1 o 34,1 MIla. B Bo3pacte 3 u 7 cyT MakCUMaJIbHOE yBe-
JUYEHNE MMPOYHOCTH MTPOUCXOTUT TIpH BBeaAeHUH 5%. B BO3-
pacte 28 CyT IMPOHUCXOAUT MaKCHUMaJIbHOE CHIDKCHHE MPOY-
HocTH Tipu BBeaeHuHW 20% moOaBku. OgHAKO HaWMCHBIIIEE
BIIMSTHAE HAa YMEHBIIIEHIE TIPOYHOCTH B Bo3pacTe 28 CyT OKa-
3BIBACT CofieprkaHue H00aBku B koimmdectBe 5 1 10% ¢ 83,2
1o 79,8 u 78,8 MIla. Bnusiaue mogudukaropa Ha ImoKa3aTenn
MPOYHOCTH IIEMEHTHO-IIECUYAaHOTO pacTBopa cocTtaBa 1:3,
MOJIBEPKEHHOT0 TponapuBanuio B kamepe TBO (puc. 8),
BBeJieHHOTO B KoanuecTtBe 10 u 20% oT Macchl IieMeHTa, I10-
KasaJio, cojiepkanue 100aBku B kKomuecTBe 10% He OKasbl-
BacT BJIMSHUC HA MPOYHOCTHBIC CBOMcCTBA. [Ipu BBemeHHH
20% npoucxoaut cHuxeHue npodyHoctd Ha 20% c 42,2 no
35,1 MIla.
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Kinetics of the strength set of cement stone with the £l
content of an organic-mineral modifier

The effect of OMD on the strength of cement stone
and mortar was studied. The amount of additive in Port-
land cement was 5, 10, 15 and 20%. Figure 7 shows the
results of compression tests of cement paste at the ages of
1, 3, 7, 14 and 28 days. The analysis of the data showed
that at the age of 1 day, the content of the additive in the
amount of 10% from 28.1 to 34.1 MPa has the greatest
effect on the increase in strength. At the age of 3 and 7
days, the maximum increase in strength occurs with the
introduction of 5%. At the age of 28 days, the maximum
decrease in strength occurs with the introduction of 20%
of the additive. However, the least effect on the decrease
in strength at the age of 28 days is exerted by the content
of the additive in the amount of 5 and 10% from 83.2 to
79.8 and 78.8 MPa. The effect of the modifier on the
strength of a 1:3 cement-sand solution subjected to steam-
ing in the TVO chamber (Fig. 8), introduced in an amount
of 10 and 20% by weight of cement, showed that the con-
tent of the additive in an amount of 10% does not affect
the strength properties. With the introduction of 20%, the
strength decreases by 20% from 42.2 to 35.1 MPa.
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UccnenoBanocky Biusaue OMJ] Ha TEXHOJOTHYECKUE U
MPOYHOCTHBIE MOKA3aTeN BBICOKONPOYHOTO CaMOYTJIOTHS-
folierocst 6eToHa, CoJIepIKalllero B KauecTBE MUKPOHATIOIHH-
Tend 301y-yHoc. ComepikaHue 30JIbI-yHOCA B KOHTPOJIBHOM
cocrase ObUIO BBIOpaHo, paBHbIM 100 kr/M® u 60 kr/m° B Co-
cTaBe, cogepkamieM OM/, 11 BBINOIHEHYS] YCIOBUN CaMO-
yImIoTHeHHs OeToHHON cMmecH. CocTaBbl OETOHHBIN cMeceit
MIPEACTaBICHHI B Ta0M. 4.

YCTaHOBIIEHO, YTO HCCIIEIOBAaHHBIE COCTaBBl COOTBET-
ctBoBaim TpeboBaumsM ['OCT «», nMenn HeoOXOIUMYTO CO-
XpaHIeMOCTh B mpezenax 120 MUH W CPeIHIOI0 MIOTHOCTD
OeToHHOI cMecH, paBHYIO 2494 1 2469 Kr/M>, 4TO CBUIETEND-
CTBYET O MOJIOKUTEIBHOM BIIUSIHUM MUKPOHANOJHUTENS U
XUMHYECKHX J100aBOK M BO3MOXKHOCTH TPaHCIIOPTHPOBAHMUS
cMeceil Ha CTPOUTENbHYIO IUIOMIaAKYy 0e3 M3MEHEeHHus No-
JIBMDKHOCTH.

Pesynbratsl ucnibiTannii 00pas3ioB-ky6os 100x100x100
MM B Bozpacte 1, 3, 7, 14 u 28 cyT nokazanu, 4To BBEACHHE
TOHKOJMCIIEPCHOTO Moaudukaropa B kKoiaudectse 10% mo-
BBIIIACT MTPOYHOCTHBIC CBOKCTBa OeToHa (puc 9). Hamboms-
mee yBenndeHne npoanocty ¢ 90 1o 95,2 MIla nabiromaercst
B BO3pacTe 28 cyT, 4To Ha 6% NPEBOCXOANT 3HAUCHUS KOH-
TPOJIBHOTO COCTAaBa.

The effect of OMD on the technological and strength
parameters of high-strength self-sealing concrete contain-
ing fly ash as a microfiller was studied. The fly ash content
in the control composition was chosen to be equal to 100
kg/m? and 60 kg/m?® in the composition containing OMD
to meet the conditions of self-sealing of the concrete mix-
ture. The compositions of concrete mixtures are presented
in Table 4.

It was found that the studied compositions met the re-
quirements of GOST "", had the necessary persistence
within 120 minutes and an average density of the concrete
mixture equal to 2494 and 2469 kg/m3, which indicates
the positive effect of the micro-filler and chemical addi-
tives and the possibility of transporting the mixtures to the
construction site without changing mobility.

The test results of 100x100x100 mm cube samples
aged 1, 3, 7, 14 and 28 days showed that the introduction
of a fine modifier in an amount of 10% increases the
strength properties of concrete (Fig. 9). The greatest in-
crease in strength from 90 to 95.2 MPa is observed at the
age of 28 days, which is 6% higher than the values of the
control composition.

TABJIULA 4 COCTABBI BBICOKOITPOUYHOI'O CAMOYINVIOTHAIOWETIOCSA BETOHA
Table 4 Compositions of high-strength self-compacting concrete

KoMnoHeHTBI CojepkaHue KOMIIOHEHTOB, Kr/ M
Components Content of components, kg/m?
IlemeHnT, kr 500 500
3ona-yHoca, KT 100 40
OpraHoMuHepanbHbIH MOIU(UKATOD, KT - 60
ITecox xBapueBslil, KT 800 800
[IleOeHp rpaHUTHBIN, KT 980 980
Bona, n 110 105
[Tnactudukarop Sika ES5, kr 6 6
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3akaouenue

1.060cHOBaHa BO3MOXHOCTh HOJYYCHUSI OpTaHOMHHEPAIh-
HOT'O MOJM(HKATOPA, TOIBEPTHYTOr0 00C3BOKUBAHHIO II1IA-
MOBOH BOJIBI, 00pa30BaHHOM OT MPOM3BOJICTBA TOBApHOTO Oe-
TOHA, M €T0 TOHKOMY M3MENFYCHUIO B MIAPOBOM MEJIbHHIIE,
BBICTYTIAOIIECTO B KAYECTBE KOMIIOHEHTA JISI IIPUTOTOBJICHUS
OETOHHOU cMecH.

2.YCTaHOBIICHO, YTO IS TOCTHIKECHHUS BBHICOKOM JAUCIICPCHO-
CTH OPraHOMUHEPATBHOTO MOJM(PHUKATOPA, COOTBETCTBYIO-
miee 3HaueHuto 15657 cm2/r, HeoOXOAUMO ero IojBepraTh
TTOMOJTY B IIIAPOBOM MeNbHHUIIE B TeueHHe 2,5 4. COBMECTHBII
TTOMOJT B TIPUCYTCTBHH TTOIUKAPOOKCHIATHOTO CYTIePILIACTH-
(bukaTopa Mo3BOJIAET COKPATUTH BpeMsl IOMoJIa 110 1 49 ¥ mo-
JYYUTh 3HAYEHHUE YIENbHOM IMOBEPXHOCTH, paBHOE 16227
cM2/T.

3.YCTaHOBIICHO, YTO BBEICHUE TOHKOIUCIIEPCHOI OpraHOMHU-
HCpaJ'IBHOfI }:[O6aBKI/I MMPUBOJUT K HC3HAYUTCIBHOMY YBEJIHU-
YEHHUI0 HOPMAJIFHOHN T'yCTOTHI IEMEHTHOTO TecTa Ha 2,4 %.
4. YCTaHOBJICHO BIHSHUEC OPraHOMHUHEPAIEHOTO MOIU(pUKA-
TOpa Ha YBEJIMYCHUE BOJOMOTPEOHOCTH I[EMEHTHOTO TECTa.
Bsenenue 5, 10, 15 u 20% OMJI oT Macchl LieMEHTa He3Ha-
YUTEJIBHO MOBBIMIACT BoMOmoTpeOHOCTh Ha 1,15 1,6; 3,2 u
3,7% COOTBETCTBEHHO.

5.ITokazaHo, 4TO BBEIEHHE OPraHOMHHEPATHFHOIO MOIU(H-
Karopa B IEMEHTHOE TECTO YCKOPSIET €ro CXBaThIBaHUE. BBe-
nenue 5, 10, 15 u 20% OM/] ot Macchl HeMeHTa yMEHbIIAeT
HayaJjlo CXBaThIBaHUs Ha 25, 35, 35, 55 MUH COOTBETCTBEHHO.
6. YcTaHOBIIEHO, YTO BBEJIEHUE 5% IaMOBOM BOJBI MU 3a-
TBOPEHUM OETOHHOI CMECH HE CHIIKAET ITPOYHOCTh OETOHA B
BO3pacTe 28 CyT TBEPACHHUSI.

7. IlokazaHo, 9TO BBEJCHHE OPTaHOMHHEPAIHFHOTO MOIU(H-
Karopa B COCTaB IIEMEHTHOTO TECTa MPUBOIUT K YCKOpPECH-
HOMY Ha0Opy MPOYHOCTH B HAadallbHBIC CPOKH TBEPACHUS.
[Ipu conepxaranu no6asku B Komuaectse 5, 10, 15 1 20 % B
cocCTaBe IEMEHTHOTO KaMHs €ro IPOYHOCTh B Bo3pacte 1 cyT
noBbIaercs ¢ 28,1 mo 32,2; 34.1; 30,2 u 30,3 MIla cooTBer-
CTBCHHO.

8. YcranosneHo, uro BBeaeHne OM/] npuBoIUT K yBemmu4e-
HUIO TIPOYHOCTH CaMOYIUIOTHSIONIETOCsS OCTOHA B BO3pacTe
28 cyt ¢ 90 10 95,2 Mlla, uro Ha 6% NPEBOCXOAUT 3HAYCHHUS
KOHTPOJIFHOTO COCTaBa.
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Conclusions

1. The possibility of obtaining an organomineral modifier
subjected to dehydration of slurry water formed from the
production of ready-mixed concrete and its fine grinding
in a ball mill, acting as a component for the preparation of
a concrete mixture, is substantiated.

2.1t was found that in order to achieve a high dispersion of
the organomineral modifier, corresponding to the value of
15657 cm2/g, it is necessary to grind it in a ball mill for
2.5 hours. Joint grinding in the presence of a polycarbox-
ylate superplasticizer reduces the grinding time to 1 hour
and obtains a specific surface value equal to 16227 cm?/g.
3. It was found that the introduction of a finely dispersed
organomineral additive leads to a slight increase in the
normal density of the cement paste by 2.4%.

4. The effect of an organomineral modifier on an increase
in the water demand of cement paste has been established.
The introduction of 5, 10, 15 and 20% OMD by weight of
cement slightly increases water demand by 1.1; 1.6; 3.2
and 3.7%, respectively.

5. It is shown that the introduction of an organomineral
modifier into the cement dough accelerates its setting. The
introduction of 5, 10, 15 and 20% OMD by weight of ce-
ment reduces the onset of setting by 25, 35, 35, 55
minutes, respectively.

6. It was found that the introduction of 5% slurry water
during the mixing of the concrete mixture does not reduce
the strength of concrete at the age of 28 days of hardening.
7. It is shown that the introduction of an organomineral
modifier into the composition of cement dough leads to an
accelerated strength gain in the initial hardening periods.
With an additive content of 5, 10, 15 and 20% in the com-
position of cement stone, its strength at the age of 1 day
increases from 28.1 to 32.2; 34.1; 30.2 and 30.3 MPa, re-
spectively.

8. It was found that the introduction of OMD leads to an
increase in the strength of self-sealing concrete at the age
of 28 days from 90 to 95.2 MPa, which is 6% higher than
the values of the control composition.
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