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AHOTAaNiA: B pobomi npogederi 00CHIONHCEHHS WO 00 SUKOPUCMAHHS 30]1U-6UHOC MA YePEOHO20 DOKCUMOB020
waamy y mexmono2isax eupobnuymea 0yoigenbHux mamepianis. Bemanoeieno, wo o0odasanus npomuciogux 6ioxooie
NOKpawyomo QQi3uKo-XiMiuHi ma peoiociuni Cneyianbhi 61acmueocmi OemoHHol cymiuii.
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Abstract: The research on the use of fly ash and red bauxite sludge in technologies for the production of
building materials. It is established that the addition of industrial waste improves the physicochemical and rheological
special properties of the concrete mixture.
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Introduction

A promising direction for solving the strategic tasks of the construction industry is the use
of industrial waste in the technology of production of building materials. Processing and use of
such waste is profitable from both economic and environmental point of view, because at the
same time there is a release of significant land from the accumulated dumps of harmful chemical
waste and reduce the cost of their formation and maintenance [1-4].

The largest amount of industrial waste is accumulated by enterprises of mining,
metallurgical and heat industries. The colossal accumulation of such waste disrupts the
ecological balance in nature, is a source of environmental pollution. The use of waste from
enterprises in these industries in the construction industry will solve a number of problems: -
environmental (elimination of industrial waste), economic (the cost of mortars, concrete and
recycled products is much cheaper), and social (increasing housing and other facilities, cheaper
materials ) [5].

Research results

An obstacle to the full-scale use of man-made industrial waste in the field of building
materials is the presence of natural radionuclides in their composition. According to the results
of analytical studies, the total specific activity for phosphogypsum is 56.9 Bq / kg, fly ash - 284
Bq / kg, red sludge - 450 Bq / kg [5-6]. Therefore, it can be argued that the use of such waste in
the manufacture of construction products is possible without any restrictions.

Analysis of scientific research and practical experience in the use of ash-removal, shows
the economic feasibility of using waste thermal power plants in the production of cement and
other building materials [7]. Due to the difficult economic situation in the country there is a need
to use industrial waste in the production of building materials.

Combustion of coal at thermal power plants in Ukraine annually produces 7-9 million tons
of ash and slag. The main components of fly ash - SiO2, Al203 are mainly in the form of
vitreous phases, so they can be considered inert components. The amount of SiO2, Al203,
Fe203, CaO, MgO significantly affects the basic physicochemical properties of the fly ash.
Table 1 shows the chemical composition of the ash removal.

In [8-9], the authors found that the activity of ash increases with increasing content of
Si02, Al203, Fe203. The destruction of the vitreous shell opens access to reactive components,
manifests its most important property - the ability to react with calcium hydroxide Ca (OH)2,
which is released during hydration of cement



Table 1
Chemical composition of fly ash

The content of
oxides

Ash slag
Ladyzhynska 49,26 | 23,00 | 1935 | 3,53 | 1,79 2,11 0,40 0,10 | 1,40
TPP
Ash-removal of
Ladyzhyn TPP
Ash-takeaway
USA

SiO, AlL,O4 Fe,O4 CaO MgO K,O Na,O SO; ILII

52,1 23,1 15,6 3,16 | 1,08 0,4 1,2 0,57 | 07

34-48 | 17-31 6-26 1-10 | 0,5-2 (Na,0+K;0) 0,2-4 | 1,5-2

Bauxite red sludge is formed as a by-product in the production of aluminum. One of the main
ways of utilization of red sludge in the field of construction production is its use as an iron-alumina
component of the raw material mixture in the manufacture of Portland cement clinker. Raw
mixtures containing red sludge have a high reactivity during firing. Iron oxide and alkali in the
sludge reduce the temperature of the liquid phase and thus have a positive effect on the reactivity of
calcium oxide during the firing of clinker [10-11].

The authors in [12, 13] proved that the addition of bauxite sludge to the composition of the gold-
cement mixture provides intensification of the processes of neoplasms of the mineral-phase
composition of the complex binder. Addition to the composition of pre-activated ash-sludge
mixtures of 20-30% by weight of Portland cement M400 provides mechanical strength of the
samples at a compression of 12 to 16.4 MPa.

Conclusions
As a result of analytical research, it can be argued that the use of fly ash in the technology of
production of building materials, improves the physico-chemical and rheological properties of the
concrete mixture.

References

1. JlememeB M. C. KommiekcHa mepepoOKa TEXHOT€HHMX BIAXOAIB XiMIYHOI NPOMHCIOBOCTI Ta
MeTanoo0pobunx BupoOHunTe / M. C. Jlememer, O.B. Xpuctnu, O. B. Bepesiok // Materialy XI
Mezinarodni védecko-prakticka konference «Aktualni vymozZenosti védy — 2015». — Praha: Publishing
House «Education and Science» s.r.0, 2015. — Dil 7. Fyzika. Matematika. Moderni informacni technologie.
Vystavba a architektura. Technické védy. — S. 60-62.

2. bepestok O. B. BusnadeHHs perpeciiiHoi 3aje:KHOCTI HEOOXigHOI Turomi MiJ oONagHaHHS Ui
KOMIIOCTYBaHHS TBEPAUX MOOYTOBUX BigX0iB Big Horo npoxykrusHocTi / O. B. bepestok, M. C. Jlememes /
HHHoBalMOHHOE pa3BUTHE TeppuTOopuii: Matepuaisl 2-ii MexayHap. Hayd.-npakT. koHD. (25-27 deBpais
2014 r.) /// Ots. 3a Beim. E. B. Benmanosckas. — Yepenoser: UI'Y, 2014. — C. 55-58. ISBN 978-5-85341—
615-4.

3. bBepesiok, O. B. Perpecis miomii MOJIroHy TBEpAUX IOOYTOBHUX BIAXOMIB Ui BHI00YBaHHS
3panuigHoro rasy / O. B. bepesiok, M. C. Jlememes / Mup Hayku 1 nHHOBauii. — ViBanoBo: Hay4nslit Mup,
2015. —Ne 1 (1). T. 5. —C. 48-51.

4. Jlememer M. C. Jlerki 6eToHM OoTpHMMaHi Ha OCHOBI BigxomaiB npomucioBocti / M. C. Jlemeries,
O. B. Bepestok // Coopuuk Hayunsix TpyaoB SWorld. — Msanoso: MAPKOBA AJ, 2015. — Ne 1 (38). T. 13.
- C. 111-114.

5. Cepmok B. P. KommekcHe B’shkyde 3 BUKOPHCTAaHHSIM MiHEpalbHUX J100ABOK Ta BIIXOJIB
BupoOHunra / B. P. Cepmiok, M. C. Jlememes, O. B. Xpucrtuu / bynisenbHi Matepianu, BUpoOu Ta
caniTapHa TexHika. HaykoBo-TexHiunuii 30ipauk. — 2009. — Bunyck 33. — C. 57-62.

6. Jlememer M. C. Pecypcosbepiraioya TEXHOJIOTisS BHPOOHHITBA OyIiBEIBHHMX MarTepialiB 3
BUKOpUCTaHHAM TexHoreHHHT BiaxomiB / M. C. Jlememes, O. B. Xpuctuy, C. IO 3y3sx // Cyuacui
TEXHOJIOT11, MaTepiaiu i KOHCTpYyKLii y OyaiBHuLTBi. — 2018. — Ne 1. — C. 18-23.



7. Cepatok B. P. 3omoneMeHnTHe B’sbKyde AJIs BUTOTOBJICHHS Hi3aproBatux OetoniB / B. P. Cepmroxk,
M. C. Jlememies, O. B. Xpuctnu // CydacHi TeXHOJOTIi, MaTepiany i KOHCTPYKIii B OymiBHuITBI. — 2011. —
Nel. - C.57-61.

8. Kosanbscekuit B. I1. OOrpyHTYBaHHS JOIIILHOCTI BUKOPUCTAHHS 30JI0IIIAMOBOTO B’SHKYYOTO IS
MpUroTyBaHHS cyxux OyniBenbHUX cywmimei / B. II. KoBambcekwmii, B. II. Ouepernuii, M. C. Jlemeres,
A. B. bonnap. // PecypcoekoHOMHI MaTepiaiy, KOHCTpYKLii, OyaiBmi ta cnopyau. — PiBHe: BumaBHuITBO
HVBIII, 2013. — Bumyck 26. — C. 186-193.

9. Cepmrok B.P. O6'emna rimpodobizarist Baxkkux 6etonis / B.P. Ceparok, M.C. Jlememes // CyuacHi
TEXHOJIOTi1, MaTepianu i KoHCTpyKUii B OyaiBHUITBI. — 2009. — Ne 2. — C. 40-43

10. Xpuctnu O.B. ®DopmyBaHHS MIKPOCTPYKTypH OETOHIB Ml 3aXUCTy BiA 10HI3yBaJbHOTO
puripoMintoBanHsg / O.B. Xpuctuu, M. C. Jlememes / BicHuk BiHHHIIFKOTO TOJITEXHIYHOTO 1HCTHTYTY. —
1998. — Ne 2. - C. 18 - 23.

11. Jlememes M.C. Ilokputrsi i3 Oereny-M it OOpoTHOM 3 3apsiiaMH CTATUYHOI ENEKTPUKU /
M.C. Jlememre, O.B. Xpuctia // CydacHi TEXHOJIOTii, MaTepiaan i KOHCTPYKIii y OyaiBHUITBI: HaykoBo-
TexHiuHu# 30ipHuK. — Binaumg: YHIBEPCYM, 2009. — C. 29-31

12. Cepumiok B.P. CtpoutenbHble MaTepHaibl U U3CIHS IS 3aIIUTHI OT SJIEKTPOMArHUTHOTO U3ITyUeHUS
paanovacrotHoro auamnazoHa / B.P. Cepmrok, M.C. Jlememes. // CTpoutenpHble MaTepUabl U U3IEIUST. —
2005. — Ne4. — C. 8-12.

13. Jlememes M. C. [lpiOHo3epHUCTHII O€TOH 3 MOAM(DIKOBAHMM 3allOBHIOBAYEM TEXHOTCHHOTO
noxopkeHHst / M. C. Jlememes, O. B. Xpuctuu, O. B. bepestok // Materialy XI Migdzynarodowej naukowi-
praktycznej konferencji «Naukowa przestrzen Europy — 2015». — Przemys$l (Poland): Nauka i studia, 2015. —
Volume 23. Ekologia. Geografia i geologia. Budownictwo i architektura. Chemia i chemiczne technologie. —
S. 56-58.

Karakulya Sergij - student group B-19m, faculty of construction, heat and power supply, Vinnytsia
National Technical University, Vinnytsya, e-mail: sergijkarakula95@gmail.com

Kapaxyna Cepeziii Onezoeuu - cmyoenm epynu b-19m, haxyremem Oyoisnuymea, menioenepeemuku ma
eazonocmauanns,  Binnuybkuti  HayionanoHuil — mexwiuHuil - ynieepcumem, M. Binnuys, e-mail:
sergijkarakula95@gmail.com


https://mbox2.i.ua/compose/1647430162/?cto=HjMvOuA6afYbCflEQygqU5qnuazEhqiGvr6fntGfl4yPd8HAl5zIYaG7ylk%3D
https://mbox2.i.ua/compose/1647430162/?cto=HjMvOuA6afYbCflEQygqU5qnuazEhqiGvr6fntGfl4yPd8HAl5zIYaG7ylk%3D

