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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.
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Abstract. Construction is a vital sector where the use of concrete materials is
steadily increasing. In Kazakhstan, these technologies are employed by more than
100 enterprises. However, due to intensive mineral extraction, more than 20 billion
tons of waste have accumulated, including overburden rocks and slags, which
contribute to the pollution of water, air, and soil. Global experience shows that an
effective solution is the recycling of such waste into construction materials. This
approach reduces environmental impact, conserves natural resources, and decreases
energy consumption. Results. This study presents a method for evaluating the quality
of limestone-shell rock from the Zhetybai deposit. Derivatographic analysis (DTA)
was conducted using the “Derivatograph Q-1500D” device (MOM), which integrates
DTA, TG, and DTG methods. It was determined that heat release is associated with
the oxidation of magnesium carbonate (MgCOs) and calcium carbonate (CaCO:s).
Experimental data allowed the determination of optimal concrete compositions
(35 seconds setting time), including the addition of sulfite-alcohol bard (SAB) and
polyacrylamide (PAA) at 0.2% of the cement weight. These additives improved
compressive strength by 24-33% in conventional concretes and by 1.5-11% in
lightweight concretes. Scientific novelty. A new polymer-cement composition has
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been developed based on limestone-shell rock sawing waste. The composition
includes a 0.15% polyacrylamide solution combined with white cement (7-8%),
filler (68—73%), white spirit (0.5-1.0%), and a hardening accelerator (0.7—1.2%).
Practical Value. The proposed composition offers an efficient method for recycling
mining waste into environmentally safe and durable construction materials.
Keywords: limestone-shell rock, polymer-cement composition, sample
preparation, thermogram, derivatographic analysis, thermogravimetry
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Annotamus. Kypbuibic — O€TOH MarepHaiapblH KOJJIaHy YHEMI ecim Keie
KaTkaH MaHbp3ael cana. Kaszakcranma Oyn texHonorusmap 100-meH actam
KOCIMOPBIHIA KONJIaHbUIaAbl. Anaiina, maitnansl Kaszdamnapsl KapKbIHIbI OHIIPY
HoTIKeciHAe 20 MUJUTHAp/ TOHHAJAH acTaM KaJJIbIK JKHHAJBII, CYy, aya MOHE
TOTIBIPAKTHIH JIaCTaHyblHA cebOen Oonbil OThIp. JlyHHEKY3UIiK Toxipube Oy
KaJJIBIKTAp/Ibl KYPBUIBIC MaTepHajiapbl peTiHae KaiTa eHJey — THIMJI IIeIiM
eKeHIH Kepceremi. MyHmal TOCLT JKOJNOTHSIIBIK JKYKTEMEHI a3alThIl, TaOWFu
pecypcTap MEH SHEeprus IIbIFBIHBIH YHEMCYre MYMKIHIIK Oepeni. Homuoicenepi.
Kymbicta KeTpibali KeH OPHBIHBIH YJIyTac JKbIHBICHIHBIH CalalblK KACHETTEPiH
Oaramay omici KapactelpeutraH. 3eprreyme «Derivatograph Q-1500D» (MOM
(upmacer) KOHIBIPFBICEIHAA aepuBarorpadusislk Tangay (DTA) xommaHBUIIBL
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Onna DTA, TG xone DTG opictepi OipikTipinreH. 3epTTey HOTHKECIHAC KBLTY
Oesry mponeci Maruuii kapoonatsl (MgCOs) MeH KanbUui KapOOHATBIHBIH
(CaCOs) ToTbIFyBIMEH OQiiIaHBICTBI €KeHI aHBIKTANABl. DKCIEPUMEHTTIK JIEPEKTEP
HETi3iH/Ie YJIyTac TONTHIPFRINITAPEI 0ap OSTOHHBIH OHTAWIBI KypaMbl (KaTTBUIBIK
yakpeIThl — 35 cekyHn) aHbIKTanapl. Llement maccackiabiy 0,2%-bIH KypaWThIH
cynedur-ciupt Oappacel (CCB) men mnommakpunamun (ITAA) kocmanapsiH
€HTI3y HOTHKECIHIIe KOMiMri OCTOHHBIH Kbicy Oepikrtiri 24-33%-ra, am KeHin
oeronna 1,5—11%-ra apTThL. FbLabimu dicanaiviesl. Y IIyTac KaaabIKTapbl HETi31HIe
KaHa TIOJIMMEPIIEMEHTTIK Kommo3unus o3ipieHni. OHbIH KypambiHa 0,15%
MOJTMAKpHIIAMHT epiTiHAici, aKk 1eMeHT (7-8%), Tonreipreiin (68—73%), yaift-
ciuput (0,5-1,0%) xone KarauTkpim yaerkim (0,7-1,2%) kipeni. Ilpaxmukanvik
KYHOUBLIbIK. ¥ CBIHBUIFAaH KOMIIO3UIMSI Tay-KEeH OHAIpici KaJABIKTapbiH KOJIOT USUIBIK
Kayirci3 opi Oepik KYphIIbIC MaTepUaIbIHA THIM/I aifHATIBIpYFa MYMKIHIIK Oepeti.
Byt memiM KypbUTbIC MHAYCTPHUACHIHAA KOJMAAHBUIBII, MIMKI3aT MIBIFBIHBIH KOHE
KOpLIaraH OpTara TYCETiH KYKTeMEHi a3aiTa ajapl.

Tyiiin ce3nep: okrac-yiyTac, NOJNMMEPLUEMEHTTI KOMIIO3WIMS, CbIHaMa
JalbIHay, TepMOrpaMMa, AepUBaTOTrpadUsIIbIK Tajaay, TepMOrpaBUMETPHUs
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AnHoTaums. CTPOUTENBCTBO — Ba)KHAsI OTPACIb, I PACTET UCIOIb30BAHUE
OeToHHBIX MarepuasioB. B Kazaxcrane 5TH TEXHOJOTHH MPUMEHSIOTCS Ha Oolee
gem 100 npeanpustusix. OmHAKO W3-32 aKTUBHOW TOOBIYH TIOJIE3HBIX HCKOTTAEMbIX
HaKOIMJIOCH CBBIIIE 20 MIIPJT TOHH OTXOJIOB, 3arPsI3HSIONINX BOAY, BO3AYX U TIOYBY.
MupoBoii OITBIT MMOKa3bIBaET, YTO A((HEKTUBHBIM PEIICHNEM SIBIISETCS IIepepadoTKa
3TUX OTXOAOB B CTPOUTEIbHBIE MATEPUATIbL. ITO CHUKAET IKOJIOTUYECKYIO HATPY3KY,
SKOHOMHT ITPUPOIHBIE PECYPCHI M YMEHBIIIaeT YHepro3arparsl. Pesynbrarsl. B padore
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paccMOTpeH METOJ| OLICHKHM KauecTBa M3BECTHAKa-pakylleyHHka JKeTpiOaicKoro
MecropoxaeHus. [[pumenén nepuBarorpadudeckuii ananmus (DTA), BeITOTHEHHBIN
Ha ycranoBke «Derivatograph Q-1500D» (¢bupma MOM), ¢ ob6sennunernnem DTA,
TG u DTG-MeTon0B. YcTaHOBJIEHO, YTO TEIUIOBBIACICHUE CBSI3aHO C OKUCIICHHEM
kapbonaroB MgCOs; m CaCOs;. Ha ocHOBe »SKCHEpUMEHTATBHBIX JaHHBIX
OIPEJICIICHbI ONTUMAJIBHBIE COCTaBbl OETOHA (KECTKOCTh 35 CeK), BKIIFOYAOIIUE
nobaBku cynbpuTHO-ciupToBoi Oapapl (CCB) m mommakpmmamuga (ITAA) B
konmmuectBe 0,2% OT Macchl IIeMeHTa. DTO MPHUBENO K YBETUYEHUIO MPOYHOCTH
Ha cXathe y oObIYHBIX OeTOHOB Ha 24-33%, y nérkux — Ha 1,5-11%. Hayunas
HoBM3HA. PaszpaboraHa HOBas NOJNMMEPLEMEHTHAas KOMIIO3UIIMA Ha OCHOBE
OTXOIOB OT PACHMJIOBKHM HM3BECTHSKA-paKylIeYHHKa. PacTBop monmmaxkpuiaMuna
(0,15%) nucrmonmp3yercss B cOueTaHUU ¢ OenbIM 1ieMeHTOM (7—8%), HarmoTHUTEIEM
(68-73%), yaitr-ciuputom (0,5-1,0%) u yckoputenem TtBepaenus (0,7-1,2%).
[Ipaktuueckass ueHHocTb. IlpeanoxkeHHsi coctaB mno3BosisieT 3(dexkTuBHO
nepepabaTsiBaTh OTXOIBI TOPHBIX PaOOT, MOJydyas SKOJOTHYECKH Oe30IacHbIe
W TPOYHBIE CTPOUTEJbHbIE Marepuajbl. Pa3paboTka MoxeT OBITH BHEApPEHa Ha
HNPEANPUATUSIX CTPOUTENBHON MHIYCTPUH, CHMXKAsl SKOJIOTHUECKYIO Harpy3Ky U
3aTparsl Ha CBIPBE.

KiroueBble ci10Ba: W3BECTHSK-PAKYLICUHUK, MOIMMEPLEMEHTHAs KOMIIO-
3U1IKA, TPOOOTIOATOTOBKA, TEPMOTpaMMa, JAepuBaTorpapuyeckuii aHamus, TepMo-
IpaBUMETPHS

Introduction. Creation of polymer-cement compositions from waste saw
limestone as fillers in concrete were first put forward by the authors (Duran-
Herrera, et al., 2019; Busari, et al., 2019; Aruova, et al., 2017; Yessentay, et al.,
2021; Alzhanova, et al., 2016), they proved that using low-strength limestone-
shell rock, it is possible to obtain, at normal rates of cement, structural concrete
strength to 300 kg/cm? and volume weight lower than heavy concretes. Using
limestone with a strength of 50-100 kg/cm? in a piece can be obtained concrete
grades “15”-730”, the consumption of cement 120-160 kg/m?. Such material,
with its high-performance qualities, is quite suitable for the construction of
monolithic walls of buildings with a number of floors from one to three.

Taking into account that most of developed fields of saw-toothed limestone
give stones of low durability, the new method of usage of wastes of low
durability limestone which allows to receive a wall material which durability
considerably exceeds initial durability of an aggregate (Bukayev, etal., 2020) is
developed. Mangyshlak limestone-shell rock meets the requirements of GOST
9479-2011 as a rock for obtaining high-quality sawn products (GOST 9479-
2011, 2021).

Materials and methods. In purpose of determining the qualitative and
quantitative composition of limestone-shell rock sample at Site-3 in the area of
Zhetybai field, used in the work, was carried out derivatographic analysis (DTA).
The method is based on registration by the device changes in the thermochemical
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and physical parameters of the substance, which may be caused by its heating.
Derivatographic analysis (DTA) of limestone-shell rock was carried out on an
upgraded installation “Derivatograph Q-1500D” by IOM, which combined the
various options of thermal analysis, such as DTA (differential thermal analysis),
TG (thermogravimetric) and DTG (differential thermogravimetric) for two hours.

Time, sec - t,°C Time, sec - TG, mg Time, sec - DTA, °C Time, sec - DTG, mg/min
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Fig. 1. - Derivatographic analysis (DTA) of a sample of limestone-shell rock of Zhetybai fields

For the analysis, the sample preparation was as follows:

- The test substance was ground in an agate mortar to a powder state;

- a sample of the substance under study was poured into the crucible;

- taking thermograms was carried out up to 1000°C with the heating rate of 10°C
per minute.

ALO, powder was used as a reference in thermocouple. The thermograms were
taken up to 1000°C with the heating rate of 10°C per minute.

Figure 1 shows the results of derivatographic analysis of limestone-shell rock
sample.

Results. According to the results of derivatographic analysis of limestone-shell
rock sample on the DTA curve recorded endothermic decomposition of magnesium
carbonates MgCOs and calcium CaCOs from 600°C to 970°C.

The thermogram’s the calcination loss rate (CLR) is 43.74 %.

Figure 2 shows a graph of thermogravimetry of limestone-shell rock sample.
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Fig. 2. - Thermogravimetry of limestone-shell rock sample

Identification of components of powder samples was carried out by morphologies
of thermal curves and numerical values of intensities of endo- and exothermic
effects using coupled with them thermogravimetric indications of TG-lines.

On the basis of the curve TG it is possible to judge how the mass of the sample
of limestone-shell rock of Zhetybai fields changed during heating. By removing
the difficulty of assessing the TG curve of the limestone-shell rock sample is the
following method of differential thermal analysis (DTA).

The component composition of the sample was determined by differentiating
its thermochemical readings of their belonging to any known (by reference data)
formations.

Deciphering of thermal analysis diagrams, mineralogical interpretation of their
curves and explanation of the thermal behavior of the studied model systems were
carried out using the following literature (Wagner, 2018; Aimbetova, et al., 2021;
Shambilova, et al., 2015).

In the interval from 750°C to 720°C (time - 8 min) begins intensive development
of endothermic process, then in the interval from 720°C to 740°C (time - 5 min)
shows the transition to exothermia. At temperature from 740°C to 725°C (time -

32



ISSN 2224-5278 3.2025

3 min) endothermic process is manifested, further in the interval from 725°C to
740°C (time - 10 min) exothermic process is manifested.

At a temperature of 590°C to 470°C (time - 10 min) endothermic process is
manifested, further in the interval from 470°C to 600°C (time - 4 min) intensive
development of exothermic process is manifested. By time increase at 600°C to
260°C (time - 5 min) clearly pronounced endothermic process, further in the interval
from 260°C to 680°C (time - 10 min) clearly pronounced exothermic process
is manifested. In the interval from 680°C to 410°C (time - 5 min) an intensive
development of endothermic process starts, further in the interval from 410°C to
765°C (time - 5 min) an obviously expressed exothermic process. At temperature
from 765°C to 720°C (time - 4 min) development of endothermic process, further in
the interval 720°C to 765°C (time - 7 min) development of exothermic process. At
temperature from 765°C to 680°C (time - 9 min) the endothermic process appears,
then in the interval from 680°C to 755°C (time - 10 min) the exothermic process
appears. As the time increases at 755°C (time - 9 min) DTG curve goes straight.

DTA in differential thermal analysis DTA curve of limestone-shell rock sample,
the introduction of heat into the system at the initial stages of endothermic and
exothermic process proceeds smoothly. In the interval from 500°C to 440°C (time
- 13 min) shows the smooth development of endothermic process, then in the
interval from 440°C to 545°C (time - 39 min) shows the smooth development of
exothermic process. At rise in time from 545°C to 400°C (time - 22 min) an intensive
development of endothermic process, further in a range from 400°C to 470°C (time
- 6 min) an intensive development of exothermic process and at temperature from
470°C to 0°C (time - 7 min) an obviously expressed endothermic process is shown.
At increasing time from 0°C to 555°C (time - 5 min) an intensive development of
exothermic process, further in the interval from 555°C to 470°C (time - 6 min) an
intensive development of exothermic process and at temperature from 470°C to
360°C (time - 18 min) an evident endothermic process is manifested.

The entire process of heat energy release is caused by the oxidation of
magnesium and calcium carbonates. Thereby, according to the results of thermal
analysis diagrams on the curve recorded endothermic decomposition of magnesium
and calcium carbonates from 600°C to 970°C.

X-ray phase analysis (XRF). X-ray phase analysis of limestone-shell rock sample
was carried out on an upgraded diffractometer DRON-3M on CuK a-radiation with
software.

The sample preparation was carried out according to the following stages:

- the substance under study was grinded in an agate mortar to a powder, then
the powder was poured into a Plexiglas cuvette pre-lubricated with vaseline and
slightly pressed.

- to eliminate the texture, the excess powder was cut off with a blade.

Table 1 shows the parameters set for the X-ray phase analysis of the sample of
limestone-shell rock of Zhetybai fields.
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Table 1 - Parameters set for X-ray phase analysis of the limestone-shell sample from Zhetybai
field

Parameters set for X-ray phase analysis
. Start angle 100
Range of shooting angles Final angle 700
Scanning step 0.05
Scanning speed 2 degree/min
Exposition 1.5
Maximum pulse number 2125

Figure 3 shows the X-ray phase analysis of a sample of limestone-shell rock.
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Fig. 3. - X-ray phase analysis of the sample limestone-shell of the Zhetybai field

Designing the composition of concrete mixtures is based on the basic parameters
of strength, stiffness and curing regimes. When designing the composition of
concrete based on the main parameters: the stiffness of the concrete mix, assigned
in accordance with the characteristics of the product forming a concrete mix of
the mechanism and the achievement of the required strength of concrete with the
curing regime.

On the basis of experiments for the optimal composition of concrete (at 35 sec
stiffness) on the fillers from the limestone fields studied the recommended cement
consumption and water-cement ratio (W/C) for concretes of various brands to
facilitate the composition of concrete on the filler from Zhetybai limestone field
(waste rock sawing from it is currently used in experimental construction) schedules
were made, which depend on the specified hardness of the concrete mixture and the
strength of the limestone concrete, you can determine the consumption of cement
(kg/m*) composition of the concrete mixture by weight to set its water-cement ratio
(figure 4).
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Fig. 4. - Selection of compositions of limestone concrete on filler of Zhetybai field
1 - stiffness 30-40 sec; 2 - stiffness 60-80 sec; 3 - stiffness 20-10 sec; 4 - standard cone settling 0-8
cm.

Discussion. When designing compositions of limestone concretes in the
scheduling it is necessary to consider the basic properties and characteristics of
the concrete mixture and concrete on the limestone filler (the dependence between
stiffness and water content of the concrete mixture, the rule of constant water
content, the dependence between the strength of the filler and the strength of the
concrete). Rather high strength of concrete allows you to make from it a wide range
of building products: road slabs, partition boards, curbs, pedestrian slabs, etc.

Another direction is the use of limestone as filler for concrete. Replacement of
dense and strong crushed stone (gravel) in concrete with local limestone allows you
to get concrete with less bulk weight and increased thermal and sound insulation
qualities.

Development of new technologies for the production of cement stone on the
basis of waste wall stone made with various mineral additives.

The bonding strength of cement stone with ground mineral plates of different
chemical composition for limestone is several times higher than for granite, labrador,
quartz, etc. The study of processes taking place in the contact zone of tuff and
peplopemza fillers with cement stone under a microscope showed that the structure-
forming role of porous filler is manifested in the formation of mechanical bonding
with the hardening cement dough (binder) by filling the surface irregularities of
grains, products of its hydration in the pores of the filler and in the change of
cementitious mass density as a result of absorption of the liquid phase from it by
porous filler with a decrease in the water-cement ratio.

For concrete with a strength of 7.5 to 15 MPa, used for massive structures,
foundations, retaining walls, the maximum grain size of natural porous fillers, with
appropriate justification can be increased up to 40 mm or more. Experiments have
shown that with the introduction of PAA the stiffness of the concrete mixture on the
filler of porous limestone is significantly reduced. Thus, at addition of 0.2% PAA it
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decreases more than 2 times as compared with the stiffness of the mixture without
additive (at s = 40s).

The introduction of polyacrylamide PAA can increase the strength of concrete
up to 20% (table 2). The increase in mobility of concrete mixture at a dosage of
PAA 0.2% of the weight of cement reaches 35-40%.

Table 2 — The effect of PAA additive on concrete strength and change in cement consumption: a)
C — cement; b) S — sand; ¢) G — gravel (crushed stone); d) W - water

Pacxoz MaTepuaiios, K1, Ha 1 M> 6eToHa PAA, % by Conctrste strenfgth at Cement
C S G w mass of cement 23 dea;iel\?[Pa savings, %
1 692 1014 230 0 273 0
2 706 1034 217 0,1 31,2 5,65
3 711 1045 206 0,15 27,9 10,17
4 714 1046 209 0,2 30,3 9,9

The nearest to the invention in terms of technical essence and the achieved
result is polymer-cement composition including the following composition in mass
%: white cement 17-20, ground silica sand 10-12, butadiene styrene latex 5.5-6.0,
pyrite cinders 1.7-2.0, ground clay brick 54-61 and water 2 (A.S. 1004304. USSR.,
1983).

The main disadvantage of this composition is the low strength of the finished
products at a significant consumption of cement and polymer.

The purpose of the present invention is to reduce the consumption of cement
and improve the quality and physical and mechanical properties of the product.

Table 3 - Contains of polymer-cement composition

Source material Mass, %
White cement 7-8

The mentioned filler 68-73
The mentioned water solution of polymer 15-18
White spirit 0.5-1.0
The mentioned curing accelerator 0.7-1.2

The purpose is achieved by the fact that polymer-cement composition including
white cement, filler and aqueous polymer solution contains additionally white spirit
and hardening gas pedal - duralumin solution in hydrochloric acid in the ratio 1:10,
diluted with water to 1% concentration. As a filler - ground limestone sift of shell
rock, and as an aqueous polymer solution - 0.15% solution of polyacrylamide at the
following ratio of components, mass % (table 3) (Patent Ne4370 RK, 2019).

Conclusion.

1. It is established that in the time interval from 0°C to 555°C (time - 5 min) the
intensive development of exothermic process, further in the interval from 555°C to
470°C (time - 6 min) the intensive development of exothermic process and at 470°C
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to 360°C (time - 18 min) the clearly pronounced endothermic process, therefore,
the whole process of heat energy release is caused by oxidation of magnesium
Mg(CO,) and calcium carbonates CaCO,. Thereby, according to the results of
thermal analysis diagrams, endothermic effect of decomposition of magnesium
Mg(CO,) and calcium carbonates CaCO, from 600°C to 970°C is fixed on the curve;

2. According to the results of processing of experimental data of limestone-shell
rock sample, eight peaks of calcite CaCO,, two peaks of dolomite CaMg(CO,) and
one peak of magnesite Mg(CO,), which indicates a large amount of limestone-shell
rock carbonate calcite CaCO;

On the basis of experiments for the optimum composition of concrete (at 35
sec stiffness) on fillers from the limestone fields studied, given the recommended
cement consumption and water-cement ratio (W/C) for concrete grades 100, 150,
200, 250, 300 and 400;

3. Introduction of optimal amounts of sulfite-alcoholic bard (SAB) and
polyacrylamide (PAA) additives in conventional and lightweight concretes (0.2%
of cement weight) leads to an increase in the compressive strength limit for
conventional concretes from 24 to 33% and for lightweight - from 1.5 to 11%;

4. A new polymer-cement composition for the manufacture of wall blocks
from sawtooth rock mining wastes from limestone-shell rock: and as an aqueous
polymer solution - 0.15% solution of polyacrylamide with the following ratio of
components, mass. % cement white - 7-8%, filler - 68-73%, aqueous polymer
solution - 15-18, white spirit — 0.5-1.0, hardening gas pedal - duralumin solution in
hydrochloric acid — 0.7-1.2.
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