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Abstract. The article considers information about the influence of the method of entering of supplements and
additives dehydrated clay on the properties of slag stone binders and concretes.

The article is aimed to development of technological basis of production unburned alkaline binders and
concretes on their base of electro-thermal phosphoric slag with additions of dehydrated clays with high operational
properties.

There have been investigated in connection with this the increased physical-mechanical properties of slag-
alkaline binders and concretes on their base with the addition of 25% dehydrated clay.

The influence of the fineness of grind, type of slag and alkaline component, conditions of hardening on the
properties of slag binders and concretes on their base,as well as average density, water absorption and strength
characteristics were investigated.

Blast-furnace slag with the following chemical composition, mass.,%: SiO, — 58; AlL,O; + TiO, - 28; Fe,04
+FeO — 4; Ca0 - 5; MgO - 0,98; SO5— 0,7; Na,O - 0,60.

Due to application of numerous industrial wastes in the new compositional structure we pursue aim the
diminishing of natural material expenses as well as conservation of our environment as possible as cleaner.

YK 666.973.2.00.2.

HCCIEAOBAHHUE COCTABA HIJIAKO-IIEJOYHBIX BSXKYLIUX
IIYTEM BJIMAHUA HA OKPYKAIKOIIYIO CPEQY

Hayxenosa A.C.", Ay6akuposa T.C.”*, Muzamos H.P.’, Kypman6aesa M.C.*,
IMananos LK., Paxman6epaunesa JK.°, TypcoinGexosa J.H.”, OpanGexosa JL.M.®,
Coipmanosa 3.K.°, Cepux6aen C.M.",

*Taslima.aubakirova@mail. ru

FOsxH0-Kazaxcranckuii roCcyIapCTBCHHBIH yHHBEPCHTET HM. M. Ayesosa » "™ 1% FOsxmo- KazaxcraHckas
TOCYJAPCTBCHHASA (DapMAICBTHLCCKAS AKAICMHUS ° IIbivkenT, Ka3axCKuit HAMOHATBHBIH YHHUBEPCUTET UM. AJTb-
®apabdu’, Anvarsr, Kasaxcran

Kmrouernbie ciiopa: ImektpoTepMo(PoCchOpHBIH NITAK, MITAKOMICIOYHBIC BSOKYIIHC W OCTOHBI, KOMIIOHCHT,
(haza, aKTHBH3ATOPHI, KIIMHKSPOOOPA30BAHNC, CHCTEMA.

AnHotanmusa, JIaHHAA CTAThd PACCMATPHBACT HMH(YOPMALNHIO O BIHAHHH MCTOJA BBCACHHA BKIIOUCHHHA H
J00aBOK JETHAPATHPOBAHHOM TTIHHBI HA CBOMCTBA KAMHS IITAKOIICJIOYHOTO BKYIICTO ¥ OCTOHOB.
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Pabora HarmenmeHa Ha pa3pabOTKy TCXHOJIOTHYCCKOH OCHOBBI MPOM3BOACTBA OC300’KHTOBOTO BKYIIHX H
OCTOHOB HA OCHOBC 3ICKTPOTSPMO(POCHOPHOTO MImaka ¢ A0OABKAMH ACTHAPATHPOBAHHON TIHHBI C BBICOKHMH
OKCITY aTAITHOHHBIMH XAPAKTCPUCTHKAMMH.

B cBmu ¢ 3tum Obuin HUCCIICAOBAHBI PACIIUPCHHBIC (I)I/ISI/IKO-MeXaHI/I‘{eCKI/Ie CBOMCTBA IITAKOIICJIOYHBIX
BSDKYIIUX M OCTOHOB HA MX OCHOBE C J00aBKOi 25 % meruapaTnpoBaHHOH TJIHHEL

b HCCICOOBAHBIBIMAHHNC TOHKOCTH IMOMOJIA, BHAA NIJIAKA H IICJIOYHOr0 KOMIIOHCHTA, yCJ'IOBI/Iﬁ TBCPACHUA
CBOMCTBA IIIAKO-IICIOTHBIX BKYIUX H OETOHOB HA HX OCHOBC, TCM CAMBIM H3MCHAKT CPCAHIOIO IIOTHOCTD,
BOJOTIOTJIAIICHNIC W MPOYHOCTHBIC XAPAKTCPUCTHKH.

CraneniaBHIbHBIH IDIAK CO CICAYIOMMM XHMHYCCKHM COCTaBoM, macc.,%: Si0, — 58; Al,O; + TiO, - 28;
Fe,0; +FeO — 4; Ca0 - 5; MgO - 0,98; SOs—0,7; Na,O - 0,60.

Bnar 0daps MPUMCHCHHIO HCKOTOPOIO PsAdd MPOMBIIIJICHHBIX OTXOA0B B HOBOM KOMITO3HIIHOHHOM MATCPHAJTIC
MBI TPUCCIICIOBAIN [CIb YMCHBIICHHS PACXOA0B MPHPOTHOTO MATCPHANA H COXPAHCHHUC HAIICH OKPY KAIOMICH
CPEIBI KaK MOYKHO HHIIC.

Introduction. Nowadays it is expanded the area of slag-alkaline binders and concretes application

on the base of clectro-thermo-phosphoric slag and complex modifiers of natural hardening.

There are developed the compositions of slag-alkaline binders and concretes on the base of ¢lectro-
thermo-phosphoric slag and complex modifiers of natural hardening for road construction.

When studying powdery mineral binder is important to consider the dependence of the speed of
hydration as well chemical activity of the substances of particle size distribution. Thus, samples of the
cement particles of 0-5 mm after 24 h the strength is 75-80% of maximum. However, the absolute
strength of the cement paste prepared from a fine fraction is the highest. Cement paste obtained from
fractions 5-10, respectively, 10-20, 20-60 microns hardens more slowly than the fraction of 0-5 microns,
but it reaches a later time great strength. In this case, the coarser fraction, the slower the hardening cement
paste and the later reaches high strength. [1-6]. Approximate the role of individual fractions of cement on
the strength of cement paste is as follows: 0-5 micron fraction contributes to the strength in the first 0-24
hours of hardening; fraction 7-30 microns - the main fraction, which determines the quality of cement in
general; fraction - 30-60 microns helps increased strength after 28 days of hardening; fraction 60-200
microns, and more hydrated slowly in a long time, compacting cement stone [7-13].

Methods of research. Determination of slag-sand consistency solution produced by the method of
spreading of the standard cone on shaking table in accordance with GST 310.4-81 * "Methods for the
determination of the compressive strength and flexural strength. Samples were stored after production
forms a top surface covering for 3 days in air-dry conditions and then stored in normal-humidity
conditions prior to testing. Accelerated test binder produced by the following method the samples were
prepared in accordance with the requirements of GST 310.4-81 * "Methods for determining the
compressive strength and flexural strength” in view of the above changes, no earlier than 4 hours and not
later than 12 hours after making steamed in forms on the regime 3x6x3 h isothermal heating at a
temperature 95 + 5°[14-20]. Testing of the samples was carried out by one day from the date of
manufacture. Grinding-ability of slag-alkaline binders on electric-thermal phosphoric slag is brought in
the figure 1.
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Fig.1 Grinding-ability of slag-alkaline binders on electric-thermal phosphoric slag
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The experimental data of particles distribution according to size of electric-thermo phosphoric slag
are brought in the figure 2.
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Fig. 2-Particles distribution according to size of electric-thermo phosphoric slag

Results of researches. It is known that slag glass has a microheterogeneous structure and consists of
three interrelated structural elements: crystals, amorphous and the surrounding amorphous intermediate.

Found that their activity decreases in the following order: amorfity crystals. Thus, the latter exerts its
activity only in the presence of alkali activating components. Obviously, the alkaline components
primarily interact with the crystallites and then - in series with and intermediate amorphous substance.
Such hydrations of the slag-alkaline binder mechanism possible, alkaline components are simultancously
in contact with all the structural elements of the slag.

Results discussion. It was established optimal number of complex modifiers, surface area and
density of the solutions that provide a given concrete structure with techniques of mathematical planning
of the experiment; It was maintained the dependence of the process formation of structure the hardening
of slag-alkaline binder of natural hardening from degree of completion of the hydration process of slag-
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alkaline cement stone;

It was studied the kinetics of shear strength and durability of slag-alkaline based on electro-thermo-
phosphoric slag and complex modifiers of natural hardening;

Conclustion. It is established that optimal quantity of aluminum-silicate additive of dehydrated clay
are in the limits of 15-35%, chemical additive — Relamix in 2,5-3,5 % and thinness of grinding — 500-600

m’ /kg, as well solution density 1115-1125 g/ m >

The formation of hydrated cementing phases through solution occurs in the result of amorphites and
crystallites dissolution. And hydrated phases are realized by means of alkaline components entering into
structure of intermediate substances according to topochemical mechanism.
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Tyiiin cesmep: OmexTpoTepMopochOpPIbl  KANABIK, IIUIAK-CUITUNL TYTKBIpIap MeH OETOHBI, KOMIIOHEHT, ¢asa,
aKTUBH3aTOPIIAP, KITUHKED KYPY, JKylie.

Anpatna. TDrak-cinTini TYTKBIpIap MeH O€TOHJApABIH TACTAPHIHBIH —KacHeTTepiHe JeTUApaTTalFaH KbIIITHIH
KOCHIH/IGUTAPHIHBIH eHJIPYIH/ET1 acepl TyPaTbl MaTIMETTEP Il KAPaCTHIPATHIH MaKala.

JKorapbl OSKCIUTyaTaISUIBIK KacHeTTepiMeH JeTHApaTTaFaH KBIOTTHH KOCHIHABUIAPBIMEH SIEKTPOoTepModochOopIbl
KaITBIKTapIbIH HeT131H e TEXHOIOTHSHBI OHIPY i ofitart TaGy COMBIHITIA GYIT KYMPIC GaFbITTaFaH.

JlerumpatTairal KbITITHH 25 % KOCHHABUIAPbIMEH MTIIaK-CUITLI TYTKBIpIap MeH CeTOHAP IbIH KEHEUTUITeH (DI3HKAIIBIK-
MeXaHUKAaJbIK KacHeTTepl OV TYPFBIA 3epTTeyep KYPrizimil.

Kermeci atamran 3eprreyiep Kyprizuni naiifanany YHTaKTapbIHBIH acepi, TYTKBIP MEH CLUITUTI KOMIIOHEHTTIH TYpi, ITITaK-
CUTTUTL TYTKBIpIIap MeH OeTOHJAP/IBIH, OHBIH HET13IH/IeT] KaTy »KaF JaiimapAblH epeKIeNikTepi, COFaH Koca OpTala THFBI3IbIFH,
CY CIHIPTIMITITI JkaHe GepIKTLTIK KacCHEeTTepl.

Bonar GakbITHLIMACHIHBIH, KATBIKTaph! KeTeci XUMUSIIBIK KYPaMBIH KYPaitpL,

Macc.,%: Si0; — 58; Al,O; + TiO; - 28; Fe,O3 +FeO — 4; CaO - 5; MgO - 0,98; SO;—0.7; Na,O - 0,60.

Keit6ip eHmipicTIK KATIBIKTap; b JKaHa KOMITO3UITMSUIBIK, MaTeprat KoJlaHyFa GallTaHbICTHL 613 €Ki MAaKCaTTh KO3/eIK, €H
GipiHrIici, TaGWFY MaTepruaapAbl YHEMIEY, eKIHIIICI, KOpITIaFraH OPTAaHbI Ta3a CaKTay.
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