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DEVELOPMENT OF A COMPOSITION
OF WATERPROOF CONCRETE USING
MODERN MODIFICATION ADDITIVES

i\-’l [MepMCKUIM HauMOHaNbHbIM UCCNeA0BaTENbCKUIM MONUTEXHUYECKUI yHUBepcuTeT, (614990, r. MepMb,

KoMcoMonbckut np-T, 4. 29)

NOJIYHMEHWE TAXEJIOINO BETOHA
NMOBbILLEHHOW BOJOHEMNPOHNLUAEMOCTU
C NCTMOJIb3SOBAHVMEM COBPEMEHHDbIX
MOONDONLUNPYIOLWNX JOBABOK

Abstract

The influence of additives — superplasticizer "Poly-
plast SP-4" and waterproofing additive "Betomix-ITX Gel"
on physical and mechanical properties of concrete is-
considered.

It is shown that the joint use of "Polyplast SP-4" in
the amount of 1.5 % and "Betomix-ITX Gel" in the amount
of 1.0 % of cement mass allows to achieve high strength,
frost resistance and water resistance. It is established that
the introduction of "Betomix-ITX Gel" additive leads to
changes in the microstructure of cement stone, contribut-
ing to the formation of crystalline structures, the formation
of which increases the water and frost resistance of concrete.

The results of the work confirm the effectiveness
of the proposed approach to improve the durability of
reinforced concrete and concrete structures operated
under conditions of aggressive environmental influences.

Key words: heavy concrete, water resistance, modi-
fying additives, concrete structure, mathematical design
of the experiment.

Introduction

Currently, the market of construction materials and
products has a wide range of products of different function-
al purpose. The main structural material used in the con-
struction of most load-bearing structures of buildings and
structures is heavy concrete. Concrete is used practically
on all erected objects of housing and civil construction.

AHHOTauuA

PaccmarpuBaeTcs BansiHue J06aBOK — Cymep-
wnactudukaropa «[lomumnact CII-4» u ruponsons-
1moHHoN Kob6aBku «betomukc-MITX l'enb» Ha dusnko-
MeXaHM4YecKue CBOCTBa 6eToHa.

IToxa3aHo, YTO COBMECTHOE ucnonb3oBaume «Ilo-
aunnact CII-4» B konudectBe 1,5 % 1 «betomukc-MTX
Tenb» B konmuuectBe 1,0 % OT Macchl IieMeHTa IIO03BOJIA-
€T JIOCTUYb BBICOKMX ITOKa3aTeleil IPOYHOCTY, MOPO30-
CTOMKOCTY U BOJOHEIIPOHMUIIAEMOCTH). YCTaHOBJIEHO, YTO
BBefieHe nobaBkn «betomukc-MTX lenb» mpuBOguT K
M3MEHEHNIO MUKPOCTPYKTYPbI IIleMEHTHOT'O KaMH:, CIIO-
co6CTBYsT 06Pa30BAHNIO KPUCTA/UIMIECKUX CTPYKTYD,
¢dbopMupoBaHMe KOTOPBIX IIOBBILIAET BOJOHEIIPOHNIIA-
eMOCTb 1 MOPO30CTOMKOCTD GeToHa.

Pesyprarel paboTsl HOATBEPKAAIOT 3¢ deKTnB-
HOCTD IIPeJJIOKEHHOT0 MOfIX0/a /151 MIOBBILIEHNS HO/ITO-
BEYHOCTH JKe/Ie300€ TOHHBIX U 6ETOHHBIX KOHCTPYKLMIA,
9KCIUTYaTMPYeMBIX B YCJIOBMAX arpecCHBHBIX BO3Jeil-
CTBUII OKPY>KAIOIIEN CPefblL.

Knwuesvie cnoea: msaxenviii 6emo,
6000HeNPOHULAEMOCTb, MOOUPUUUPYIOUsUE 000a6KLU,
cmpykmypa 6emoHa, MamemamuuecKoe naaHUPOBAHUE
aKCnepumenma.

BeepeHue

B HacToAlee BpEMA Ha PbIHKE CTPONTE/NbHBIX Ma-
TepnaaoB " I/[3I[eHI/H7[ MEETCA I.LII/IPOKI/II“/I ACCOPTUMEHT

“ALITinform” International Analytical Review No.1(78) 2025 5




concrete | 6eToH

References

1. Didevich A.O. On water resistance and some
other characteristics of concrete. Tekhnologii betonov.
2016. No. 3-4, pp. 56-59. (In Russian).

2. Fedosov S.V.,, Rumyantseva V.E., Konovalov V.S.,
Evsyakov A.S. Colmatation: phenomena, theory, prospects
of application for the control of concrete corrosion processes.

Stroitel'nye materialy. 2017. No. 10, pp. 10-17. (In Russian).

3. Zelenkevich D.S., Yangubkin A.N., Bozylev
V.. Use of polymer-mineral additives to improve water
resistance and frost resistance of concrete. Vestnik
Polotskogo gosudarstvennogo universiteta. Seriya F.
Stroitel'stvo. Prikladnye nauki. 2013. No. 6, pp. 17-20.

4. Liu J., Ran Q., Miao C., Qiao M. Effects of
grafting densities of comb-like copolymer on the
dispersion properties of concentrated cement suspensions.
Materials Transactions. 2012. Vol. 53, pp. 553-558.

5. Maiorov A.G., Nurmagomedov Sh.A. Modifying
additives for concrete: types, application. Aktual'nye
issledovaniya. 2022. No. 50, pp. 63-70. (In Russian).

6. Shein A.B., Gabov A.L. Fizicheskie metody
issledovaniya. Metallografiya, mikroskopiya, elektronnaya
spektroskopiya [Physical research methods. Metallography,
microscopy, electron spectroscopy]. Perm': PGNIU, 2023.
168 p.

7. Bazhenov Yu.M. Sposoby opredeleniya sostava
betona razlichnykh vidov [Methods for determining
the composition of concrete of various types]. Moscow.:
Stroiizdat, 1975. 286 p.

8. Rekomendatsii po podboru sostavov tyazhelykh
i melkozernistykh betonov (k GOST 27006-86)
[Recommendations for the selection of compositions of
heavy and fine-grained concrete (to GOST 27006-86)].
Mjscow: TsITP Gosstroya SSSR, 1990. 72 p.

9. Glukhikh V.V, Shkuro A.E., Artemov AV,
Shishlov, O.F., Krivonogov P.S. Matematicheskoe
planirovanie eksperimentov i analiz ikh rezul'tatov
s primeneniem komp'yuternykh program [Mathematical
planning of experiments and analysis of their results using

computer programs]. Ekaterinburg: UGLTU, 2023. 105 p.

Cnucok nuTepaTypbl

1. IupeBnu A.O. O BOLOHENIPOHUIIAEMOCTY 1 He-
KOTOPBIX PYTUX XapakTepucrukax 6erona // Texuosno-

2uu 6emonos. 2016. Ne 3—-4. C. 56-59.

2. ®epocos C.B., Pymannesa B.E., Konosanos
B.C., EBcaxos A.C. KonbmaTanus: ABlIeHU:, TeOpu,
MepCHeKTUBBI IPYMEHEeHN [J1 YIIPaBIeH IIpolecca-
MU Kopposuu 6eToHoB // CmpoumenvHoie Mamepuao.

2017. Ne 10. C. 10-17.

3. 3enenkesnd [1.C., Aury6xun A.H., Bossiies B.B.
Vcronb30BaHe MOMMePHO-MIHePaTbHbIX JOOABOK AJIS
HOBBIIIEHNST BOZOHEIIPOHNUIIAEMOCTI I MOPO30CTOIKO-
ctu 6etona // Becmnuxk ITonoykozo eocyoapcmeerHozo
ynusepcumema. Cepus F. Crpoutenncrso. [IpukmagHbie

Hayku. 2013. Ne 6. C. 17-20.

4. Liu J., Ran Q., Miao C., Qiao M. Effects
of grafting densities of comb-like copolymer on
the dispersion properties of concentrated cement
suspensions // Materials Transactions. 2012. Vol. 53.

Pp. 553-558.

5. Maitopos A.I', Hypmaromenos III.A. Mopudu-
nupyomuye fo6aBKy [yist 6eTOHA: BU/BL, IIPUMEHEeHNe //

Axmyanvhote uccnedosanus. 2022. Ne 50. C. 63-70.

6. lllenn A.B., TaboB A.JI. ®usndeckme MeTOMIBI
uccrenoBanusi. Metamnorpadusi, MUKPOCKOMNS, /K-

TpoHHaA cnekTpockonus. I[lepmp: IITHIY, 2023. 168 c.

7. baxxeros }0.M. Crioco06bI orpefiesieHus cocTaBa

6eToHa pasnuIHbIX BOB. M.: Crporiusaar, 1975. 286 c.

8. PekoMeHanuy 1o mog6opy COCTaBOB TsDKe-
NBIX 1 MenKo3epHucToix 6etonos (k TOCT 27006-86).

M.: IVTII Tocctposa CCCP, 1990. 72 c.

9. I'myxux B.B., Illkypo A.E., Apremos A.B., llnmu-
nos O.9., Kpusonoros I1.C. MaTeMaTndeckoe IjaHUpPO-
BaHMe 5KCIIEPMMEHTOB 1 aHA/IN3 X PE3Y/IbTATOB C IPU-

MeHeHIeM KOMIIBIOTEPHBIX IporpaMm. Exarepun6ypr:

YTIITY, 2023. 105 c.

14 Ne1(78) 2025 «ALITinform» MexayHaponHoe aHanuTnyeckoe o603peHune



concrete | 6eToH

UDC // YOK 666.97
Y Yu. V. Pukharenko'? Doctor of Engineering Science, Professor;
ey G. M. Khrenov"? Candidate of Engineering Sciences;
/5 V. D. Saveliev' Student;

- 'St. Petersburg State University of Architecture and Civil Engineering (4, 2nd
b‘ Krasnoarmeiskaya Street, St. Petersburg, Russian Federation)

2 Reserch Institute of Building Physics of the Russian Academy of Architecture and Construction
Sciences (21, Lokomotivniy Driveway, Moskow, 127238, Russian Federation)

. M. XpeHoB'? KaHf. TEXH. HayK;

B.[.CaBenbeB', cTyaeHT;

AN ACCELERATED METHOD FOR
DETERMINING THE DELAMINATION
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YCKOPEHHbIV METO/, ONPEAEJIEHMSA
PACCJTAMBAEMOCTN CTPONTEJIBHbBIX
PACTBOPHbIX CMECEW

Abstract

The article is devoted to methods for testing build-
ing mortar mixtures for delamination. The disadvantag-
es of the standard method are shown, such as the long
duration of the test and incorrect results when testing
low-quality solutions with a high concentration of fill-
er. An accelerated method for assessing stratification by
the difference in consistency of the upper and lower parts
of the mixture after vibrating in the vessel is proposed.
The results of laboratory testing of the accelerated method
are presented. A sufficient convergence of the test results
using the accelerated method with the visually and or-
ganoleptically observed picture was shown, and the low
duration of the test was noted.

Key words: mortar mixture, exfoliation, test
methods.

Introduction

In modern construction a large variety of mor-
tars of different purposes is used. The basis for fast and
quality results of construction and installation works
is the manufacturability of mortar mixtures, which is ex-
pressed by various properties and characteristics. Cur-
rent standards are referred to the main characteristics
of manufacturability consistency (mobility), delamina-
tion, water-holding capacity, etc. [1]. To ensure the re-
quirements for quality control of materials used in con-
struction, it is necessary to timely and accurately assess
the listed characteristics, for which there are standard

AHHOTauuA

PaccMoTpeHbl METOIBI MCIIBITAHMIT CTPOUTENTbHBIX
PacTBOPHBIX CMeceil Ha paccrnanBaeMocThb. IlokasaHel
0CO6EHHOCTI CTAHZAPTHOTO METO/, TaKye KaK BBICO-
Kas IPOJIOJDKUTEIbHOCTD UCIIBITAHNA U HEKOPPEKTHBIN
pesynbpTar Npy UCIbITAHUY HU3KOMapOYHBIX PACTBOPOB
C BBICOKOJ KOHLIeHTpauuen sanonuurens. [Ipegnoxena
YCKOpEeHHasl METO[ /KA OLIEHKI PacC/IaBaeMOCTH 10 pas-
HOCTY KOHCUCTEHLMI BEPXHEN M HVDKHEN YacTell cMecn
nocne BubpupoBanus B cocype. [IpyBefieHbI pe3ynbTaThl
nabopaTopHOI anpobaruy yckopeHHolt MeTogukn. OT-
MeYeHa IOCTaTOYHAasA CXOAUMOCTDb Pe3y/IbTaTOB UCIIbITA-
HIIT IT0 YCKOPEHHOIT MeTOfMKe C Hab/IogaeMoll BI3yalb-
HO U OPraHOIENTUYECKY KapTUHOIL.

Knrouesvie cnosa: pacmgopﬂaﬂ cmecy, paccnau-
saemocmeu, Memoovl UCNbIMAHUTL

BeepeHue

B cOBpeMEHHOM CTPOMUTENBCTBE MCIOIB3YET-
cs1 607IbIIIOe PasHOOOpasue CTPOUTENBHBIX PACTBOPOB
Pa3IMYHOrO HasHaYeHMs. B ocHOBe GbICTPOTO M Ka-
YeCTBEHHOT'O Pe3y/IbTaTa CTPOUTETBHO-MOHTAXKHBIX
paboT JIEXXUT TEXHOMOTMYHOCTh PACTBOPHBIX CMeCelt,
KOTOpast BBIPAXKAETCS PA3NMIHBIMU CBOMICTBAMU U Xa-
pakTepucTrKaMu. JlejicTBYIOLIe CTaHAAPTHI OTHOCST
K OCHOBHBIM XapPaKTE€PUCTUKAM TEXHOTIOTMYHOCTU KOH-
crcTeHI N0 (ITOABIDKHOCTB), PACCIaNBAEMOCTh, BOLOY-
IepXKMBAIOI Y0 coco6HoCTh M fip. [1]. Ina obecneve-
HYSI TpeGOBAHNIT 10 KOHTPOJTIO Ka4eCTBa IPUMEHIEMbIX
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A MODIFIED BENTONITE CLAYS CLAYMINTON®
AS EFFECTIVE RHEOLOGY ADDITIVES

A.B. CiopakwuH, kKaHa. xuM. Hayk, OOO «YanHa beHToH Mpo» (119334, Mocksa, np-T BepHaackoro, 6)

SOPOEKTUBHDbIE PEIYJTATOPbI
PEOJIOTMN CLAYMINTON®

HA OCHOBE MOOVNPUNUMNPOBAHHbBIX
BEHTOHUTOBbBIX TJINH

Abstract

Peculiarities of rheological profiles of modified
mineral clays based thickeners considered in refer-
ence to their morphological state and type of modifi-
cation. Rheological additives Clayminton® manufac-
tured by Zhejiang Changan Renheng Technology Co.,
Ltd. offered.

Key words: rheological additive, bentonite clay
modified, pseudoplasticity, thixotropy.

Modified clays of mineral origin are widely used
in various industries, such as production of paint and
varnish products and construction materials, water treat-
ment and water purification, pulp and paper industry, oil
and gas production, production of lubricants, etc. The
main reasons for their use are the peculiarities of mor-
phology and initial chemical composition of a wide class
of chemical minerals generalized as clay.

The main reasons of application are the peculiar-
ities of morphology and initial chemical composition
of a wide class of chemical minerals generalized as clay.
Of the whole range of various clays used by mankind,
smectites (vermiculites) and chormites have been most
widely used as rheology regulators. The first type — smec-
tites — is subdivided into subtypes of bentonites and hec-
torites; the second type — chormites — is divided into
attapulgites and sepiolites. The principal morphological
difference between smectites and chormites is the lamel-
lar type of microstructure in the former and needle-like
in the latter (Figs. 1, 2).

These types of mineral clays are complex non-ideal
crystalline structures based on oxides of alkali and tran-
sition metals, generalized to aluminum and magnesium
silicates. Layered and needle-like structures easily enter
into chemical interaction due to the alkali metal ions (Li,
Na, Ca) located on their surface in smectites and hydroxyl
groups in chormites. In the initial state microparticles of
both types of minerals are agglomerated and, despite their
hydrophilic nature, cannot be ground in water. However,

AHHOTauusa

PaccMOTpeHbl 0COOEHHOCTY MeXaHM3Ma PeosIo-
rm4ecKoro npoduis fo6aBoOK Ha OCHOBE MUHEPa/IbHBIX
IJIMH BO B3aMIMOCBS3M C X MOP(OTIOreli 1 pas/IiIHbIMI
BUZaMy MoaupuKayu. PeKOMeH/J0BaHbI PeOTIOTIYecKie
Ho6aBKM Ha OCHOBe MOAMUIMPOBAHHBIX OEHTOHUTOB
Clayminton® npoussogcrsa Zhejiang Changan Renheng
Technology Co., Ltd.

Kntoueswie cnosa: peonozuueckue 0o6asku, OeH-
MOHUMOBbIE 2IUHbL MOOUPUUUPOBAHHDIE, NCE80ONA-
CPUYHOCY, MUKCOMPONHOCD.

MopuuunpoBaHHbIe ITUHBI MIHEPATBHOTO TIPO-
UCXOX/IeHNU A HaXONAT WM POKOe IPYMeHEeHe B Pasiny-
HBIX OTPAC/IAX MPOMBIIIIEHHOCTH, TAKMX KaK IPOU3BOJ-
ctB0 JIKM 1 CTpOUTENbHBIX MaTe€PUaIOB, B BOGOOYICTKE
U BOJOIIOATOTOBKE, Le/ITI0/I03HO-6yMa)kKHOI IIPOMBIII-
JIeHHOCTH, HepTe- U rasofobbIde, IPOU3BOACTBE CMa-
30YHBIX MaTe€pMAJIOB U Jp.

OCHOBHBIMM TIPUYMHAMY TIPYMEHEHUs SBIAIOT-
Cs1 0COOEHHOCTU MOP(OIOI I U UCXOLHOTO XMMUIECKO-
rO COCTaBa IIMPOKOT0 K/I1acca XMMMUYECKNX MIHEpasIoB,
060061I1eHHO HasbIBaeMbIX ITTMHOI. V3 Bcero crekrpa
PasHOOOpPA3HBIX IVIMH, UCIIONIb3YEMbIX YeIOBEYECTBOM,
HanbojIee MNPOKOe IPUMEHEHNe B Ka4eCTBe PETyIsTo-
POB PEOJIOrMMU IIONYYM/IN CMEKTUTHI (BePMUKYIUIUTDI)
¥y XOpMUTHI. [TepBBIiT TUIT — CMEKTUTHI — IIOAPA3/esIs-
eTCsl Ha MO TUIIBI 6EHTOHUTOB ¥ TeKTOPUTOB; BTOPOIL
TUII — XOPMUTBI — [IeJISITCS HA @TTAITY/IBIUTBL 1 CENNO-
yntel. [IpyHIMIIMATbHBIM MOP(OIOrMYeCKUM Pas/IndN-
eM MEX[Y CMEKTUTAMIU I XOPMUTAMU SABJIS€TCS [IACTH-
YaTbIJl TUII MUKPOCTPYKTYPBI Y TIEPBBIX U MTOIbYATHII
y BTOpBIX (puc. 1, 2).

Yka3aHHbIE TUIIBI MMHEPAJTbHBIX I'JIVH IIPENCTAB-
JISI0T COOO0I CTIOXKHBIE HeMeanbHbI€ KPUCTATIMNIECKINE
CTPYKTYPpPbl Ha OCHOBE OKCUIOB WI€IOYHBIX U IIEPEXON-
HBbIX ME€TAJIJI0B, O606].[1€HHO OTHOCAIIMXCA K CMJIMKaTaM
amoMyausA u Marausa. CI0UCThIe M UTONbYaThie CTPYK-
TYPpbl JIETKO BCTYIIAIOT B XMMIMIECKOE B3a]/[MO,E[eI7[CTBI/[e
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Mineral clays, in particular bentonites and at-
tapulgites, being not the best pseudoplastic thickeners,
turned out to be excellent thixotropic additives, provid-
ing rapid transition of systems to a sufficiently viscous
state, preventing negative processes when removing ex-
ternal mechanical impact.

It should be noted that bentonites possessing la-
mellar microstructure and natural hydrophilicity make
them also a kind of lubricating materials, which leads
to additional increase of fluidity of solutions containing
such clays during pumping and reduction of equipment
wear. In addition, the lamellar structure of bentonites
reduces the stickiness of the mortar to the tool during
application and reduces the energy and time required
to obtain a smooth surface.

Bentonite clays show a synergistic effect with cel-
lulose ethers, increasing the water-holding capacity of the
latter when used together.

The level of thixotropy provided by bentonites and
attapulgites leads to a significant reduction in the forma-
tion of splashes and bounces from the surface during me-
chanical applicatio n, such as plastering mortars, which
leads to a reduction in the specific cost of the material
during application.

Thus, mechanical, physical and chemical modifi-
cation of mineral clays allows the creation of rheological
additives with a variety of rheological profiles.

China Benton Pro Ltd (https://bentonpro.ru/),
a subsidiary of China's largest manufacturer of modified
bentonite, Zhejiang Changan Renheng Technology Co, Ltd,
offers building materials developers a wide range of Clay-
minton® rheological additives to create formulations with
a variety of properties: Clayminton® PT for cement and
gypsum based products, including higher whiteness
and improved dispersibility; Clayminton® LW Enriched
Bentonite for waterborne/water-setting concrete-contact
type formulations with minimal binder and associative
thickeners; Clayminton® LB for formulations with low
dynamic viscosity, increased whiteness and improved
dispersibility; Clayminton® 650 with high dispersibil-
ity; Clayminton® H enriched organically modified ben-
tonites for aqueous systems compatible with various or-
ganic components.

Clayminton

Renheng
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BbICOKOHAIIO/THEHHBIMMN M IIPN 9TOM O6)'Ia,HaTb O4Y€Hb
HU3KON ,E[I/[HaMI/I‘ieCKOf;I BA3KOCTBIO, T. €. OBITH CUIBHO
IICEBOOIITACTUYHBIMU N CTabU/IbHBIMHI IIpn XpaHEHUN.

MuyHepasibHble IJIMHBL, B YaCTHOCTY G€HTOHUTHI
M aTTAIY/IbIUTHL, OYAydYy He CaMbIMM JIYYIIMMU IICEB-
IOIUTACTUYIHBIMU 3aTyCTUTE/ISIMU, OKA3a/ICh IIPU 9TOM
OT/IMYHBIMU TUKCOTPOITHBIMU 06aBKaMU, 0becriednBa-
FOIIMMU OBICTPBINT TIEPEXOJ] CUCTEM B IOCTATOYHO BS3KOE
COCTOsIHME, IPEISATCTBYIOLIee HEraTUBHBIM IIPOLieccaM
[P CHATUY BHEIIHETO MEXAHUIECKOTO BO3/EMCTBIAL

CrnepyeT OTMETUTD, YTO OEHTOHUTBI, OOTaatoI e
I/TACTMHYATON MUKPOCTPYKTYPOIl M IPUPOFHOIN TUIPO-
(UIBHOCTBIO, IEIAIOT X TAK)KE CBOETO POJja CMA3bIBAIO-
MU MaTepuanaMIL, 9TO IPUBOAUT K JOIOTHUTETbHOMY
YBETMYEHNIO TeKY4eCTV PACTBOPOB, COflep>KAINX TaKe
IJIMHBI, TP TIepeKayMBaHUU 1 CHIDKEHUIO M3HOCa 060-
pynosanus. Kpome Toro, mimacTuHuaras CTpyKTypa 6eH-
TOHUTOB YMEHbIIAET TUIKOCTb PACTBOPA K MHCTPYMEHTY
NPV HAHECEHMM U K COKpalljaeT HepreTuIecKme 1 Bpe-
MEHHBIE 3aTPAThI IIPY MOTYy4E€HNY POBHON OBEPXHOCTH.

DeHTOHNTOBbIE IIVMHBI IEMOHCTPUPYIOT CUHEpTe-
Tidecknit 9 dexT ¢ apupamm LeTI0N03bl, YBeINYUBaL
BOZIOYAEPKMBAIOIIYIO CIIOCOOHOCTD IOCTEHNUX IPU CO-
BMECTHOM MUCIIO/Ib30BAHNNL.

YpOBeHb THKCOTPOITHOCTM, 0OeCIeIBaeMblil
OeHTOHUTAMU U ATTANY/IbIUTAMH, IPUBOJUT K Cylile-
CTBEHHOMY CHIDKEHNIO 00pasoBaHMUs OPBIST U OTCKO-
KOB OT IIOBEPXHOCTY IPV MEXaHNIECKOM HAaHECEHU,
HAIpyMep IITYKATyPHBIX PACTBOPOB, YTO NPUBOINUT
K CHIDKEHMIO Y/Ie/IbHOI CTOMMOCTHU MaTepuasa Ipu
HpUMEHEHNN.

Takum 06pazoM, MexaHM4ecKoe, GuU3nIecKoe
U XMMHIYecKoe MOAM(IINpPOBaHIe MUHEPaIbHBIX [INH
[O3BOJISIET CO3/1aBaTh PEOIOTNYeCKIe T00aBKI PasHOO-
OpasHBIX PEONIOrMYeCKUX MPOouIeit.

Kommaunsa OOO «Yaisina 6enton Ilpo» (https://
bentonpro.ru/), sAiBNsieTCs HOYEPHUM IIPEANPUATIEM
KPYIHENIIero KMTaiCKOro IPOU3BOfUTEsI MORUPU-
LIMPOBAaHHBIX OeHTOHUTOB Zhejiang Changan Renheng
Technology Co., Ltd, npepnaraer paspaboT4nMKaM CTpO-
UTEIbHBIX MaTepuaoB IIMPOKNUIl CIIEKTP peoioruye-
ckux pob6asok Clayminton® fjisi cosgaHMs peLentyp
¢ pasHoob6pasubiMu cBoricrBamu: Clayminton® PT ms
M3TOTOBJIEHV IIPOAYKTOB Ha LIEMEHTHON M TUIICOBO
OCHOBE, B TOM YIIC/Ie C IIOBBIIICHHO CTeleHbIo Oemns3-
HBI U y/Iy4llleHHOI aucreprupyemoctsio; Clayminton®
LW O6oraménHbiit 6eHTOHUT /i1 BopopasbaBisie-
MBIX/BOJ03aTBOPsAEMbIX PELIENITYpP TUIIA OETOH-KOHTAKT
C MUHUMAJIbHBIM COflep)KaHNMeM CBA3YIOILIEro 1 acCoIu-
aruBHBIX 3arycTureneif; Clayminton® LB pia penentyp
¢ HebonpINM KO3(PPUIIMEHTOM AMHAMMUYECKON BS3KO-
CTM, HOBBILIEHHOJ CTENEHBbI0 Oe/IM3HBL U YIyYlIeHHO
pucneprupyemoctsio; Clayminton® 650 ¢ BbICOKOIT fyic-
neprupyemoctbio; Clayminton® H oboraménnele opra-
HO-MOAM(NUIVPOBAaHHbIE OEHTOHUTHI IS BOJHBIX CU-
CTeM, COBMECTUMBIE C Pa3TMYHBIMU OPTaHMYECKNMMU
KOMITOHEeHTaMI.
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Abstract

The purpose of this work is to determine the in-
fluence of fine particles contained in fine and coarse
aggregates on the physical and mechanical properties
of concrete.

The analysis of the influence of fine particles
contained in small and large aggregates from natural
quarries and obtained by crushing rocks used to pro-
duce concrete for transport products and structures
was carried out. The granulometric and mineralogical
compositions of the aggregates and their influence on
the strength and frost resistance of concrete were stud-
ied. The influence of preliminary processing of such
aggregates on the studied properties of concrete was
established.

Key words: concrete, aggregates, particle-size dis-
tribution and mineralogical compositions, detrimental
impurities, aggregate processing, freeze-thaw resistance,
strength.
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BJIMAHWE BUOA N1 COOAEPXXAHWA
TOHKOANCIEPCHbBIX HACTUL
B SATIOJIHUTEJIAX HA CBOMCTBA BETOHOB

AHHOTauusa

Llenbio MCCIEOBAHMSI CTAJIO OTIPENIe/IEHNe BN SI-
HUSI TOHKOJUCIIEPCHBIX YaCTHII, COEPIKAIUXCS B MeJI-
KOM U KPYITHOM 3aIIONHUTEIAX, Ha (PU3NKO-MeXaHIde-
CK1e CBOJICTBA OETOHOB.

[TpoBeneH aHANMN3 BIUSHNS TOHKOAUCIIEPCHBIX
YACTHII, COfEPIKAIUXCS B METIKOM I KPYITHOM 3aIIOTHMU-
Te/AX U3 IPUPOSHBIX KapbepPOB U MOMYYEeHHBIX IIyTeM
ApoOeHNs TOPHBIX IOPOX, VICIIOIb3YeMbIX [J/Is1 U3TO-
TOB/IEHS1 6@TOHOB [/Is1 TPAHCIIOPTHBIX M3 M KOH-
CTPyKumit. ViccienoBaHsl IpaHy/IOMETPUIECKIUIT U MU-
HePAIOTMIECKUIT COCTABBI 3ATIO/THUTENEN 1 MX BIUSHIE
Ha IPOYHOCTH ¥ MOPO30CTOMKOCTh 6ETOHOB. YCTaHOBEHO
BIIMSTHIE TIPEIBAPUTENIBHOI 06PabOTKI TAKUX 3aIIOTTHM-
Tesiell Ha MCCIe[JOBAaHHbIE CBOJICTBA OETOHOB.

Kniwouesvie cnosa: 6emonvl, 3anonnument, 2pa-
HyZTIOMEMPUUeCKUTI U MUHEPAI02UHeCKULl COCMABbl, 8ped-
Hble npumecu, 06pabomxa 3anonHumerneti, MOpo30CHoLi-
KOCMb, NPOUHOCHD.

30 Ne1(78) 2025 «ALITinform» MexayHaponHoe aHannTnyeckoe obospeHmne



concrete | 6eToH

of ecological improvement are also solved by involving
in the production of by-products, which are currently

sent to the dumps.
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06paboTKa MEJIKOTO 3alIO/THITEIS, @ HAaVTyYLnit 9 ekt
HOTy4YaeTcsA IPU OfLHOBPEeMEHHON 06paboTKe MEIKOro
U KPYIIHOTO 3aIIOTHUTENIEN.
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COfIep>)KaHMeM MEJIKUX IIPUMeCEN IIPY MOOXKUTENbHBIX
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KOMIMJTEKCHbIE MUHEPAJIBHbIE

Abstract

A promising direction to reduce the cost of road
construction is the use of soils reinforced with min-
eral binders in the construction of road base layers,
which allows to significantly reduce the consumption
of natural stone materials — crushed stone and sand
and gravel mixtures. As such binders can be used
both different types of Portland cement according
to GOST 31108-2020, and complex mineral binders
according to GOST R 70196-2022, in the composition
of which it is possible to use a wide range of second-
ary resources (metallurgical slags, fly ash, ash-and-
slag mixtures, etc.).

In the course of the research the compositions
of complex low-carbon mineral binders were developed
using secondary resources of metallurgical and chem-
ical industry enterprises of the Ural-Volga region —
blast-furnace granulated slags and mineral product
of soda production. The developed complex mineral

BAXYLWWME C NCIMNOJIbSOBAHVEM
BTOPUYHbBIX PECYPCOB XMMNYECKOU
M METAITYPIMYECKOW
[MPOMDbILWJTIEHHOCTW

AHHOTauua

IlepcreKTBHBIM HallpaB/IeHUeM CHYDKEHV cebe-
CTOMMOCTH JJOPOXKHOTO CTPOMUTENTLCTBA AB/IALTCS MCIONb30-
BaHIe ITPY YCTPOIICTBE CTI0EB OCHOBAHNIT aBTOMOOV/IBHBIX
JOpOT TPYHTOB, YKPEIUICHHbIX MUHEPa/IbHbIMU BSDKYIIN-
MI1, ITO TI03BOJISIET CYIIECTBEHHO COKPATUTD MOTpebieHye
IIPYPONHBIX KaMEHHBIX MaTepuajioB — IeOHs U ITeCyaHo-
TPaBUITHBIX CMeceil. B KauecTBe TaKMX BKYIMX MOYKHO
VICIIOIb30BATh KaK Pas/IMYHble TUIIBI IOPTIAHILIEMEHTOB
o FOCT 31108-2020 «I{emenTnI 061IeCTpONTENBHBIE. TeXHI-
YecKye YC/IOBs1», TaK M KOMIIIEKCHbIE MUHEPa/IbHbBIE BAKYIIIe
mo T'OCT P 70196-2022 «[Joporu aBTOMOOWU/IbHbIE
obuiero monb3oBaHusA. KoMIIeKCHbIe MIHeEpaIbHbIE
BSDKYII[VE [/IsI CTAOV/IM3ALINIY U YKPEIUIEHNsI TPYHTOB. Tex-
HIYeCKVIe YCIIOBNA», B COCTaBe KOTOPBIX BO3MOXKHO MCIIOND-
30BaHIie Pas/MYHbIX BTOPUYHBIX PECYyPCOB (MeTa/lTy prirde-
CKJX IIIAKOB, 307IbI-YHOCA, 307I0I/IAKOBBIX CMecCeit I [ip.).

B mpoBejieHHBIX UCCTIEOBAHNUAX pa3pabOTaHbI CO-
CTaBbl KOMIUIEKCHBIX HU3KOYIJIEPOAHBIX MUHEPaJIbHBIX
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« A AKTVIBUPOBAHHbIV 30J1bHbIN
HAMOJTHUTEb OJ19 LLEMEHTHbIX CUCTEM

Abstract

The possibility of obtaining cement compositions
with the addition of mineral technogenic highly dispersed
powder-filler, which meets the principles of resource-
and energy-saving in the technologies of production
of building materials and products, has been studied. It is
proposed to use as a powder-filler a component widely
spread in Russia — ash and slag wastes of hydro-remov-
al of thermal power plants. This waste is practically not
used in the production of binders and concrete and oc-
cupies large areas, which is due to its properties and
composition. The wastes are heterogeneous in chemical,
mineralogical and granulometric composition, include
a large number of impurities, including underburning,
which reduces their quality, etc. However, aluminosili-
cate microspheres included in such wastes as well as fly
ash can be effectively used in the composition of min-
eral binders, and first of all — in cement compositions.
Ash aluminosilicates are able to act as pozzolanic addi-
tives, contributing to the improvement of operational
properties of Portland cement stone, building mixtures
and concrete on its basis.

To improve the stability of materials based on coal
plant ashes various methods of beneficiation are used —
chemical, mechanical and combined activation, flotation,
classification, separation, etc.

Studies were carried out using aluminosilicate
powder-filler extracted by enrichment from ash and slag
mixture and additionally passed through the stage of me-
chanical activation. Enrichment of ash aluminosilicate
additive allowed to improve its physical-mechanical and
granulometric characteristics, to increase its homogeneity.

Aluminosilicate are characterized by a wide poly-
disperse particle size distribution with predominance of
particles from 10 to 100 microns.

AHHOTauusa

M3ydeHa BO3SMOYKHOCTD IIO/TyYeHMS IIeMEHTHBIX
KOMITO3UIMIT ¢ JOOABKOIl MIHEPATBHOTO TEXHOTEHHO-
IO BBICOKOJIVICIIEPCHOTO MOPOIIKA-HATIOTHUTE A, OTBe-
YaoIero MPMHIMIIAM PeCypco- U SHeprocbepeskeHms
B TEXHOJIOTMAX IPOU3BOJCTBA CTPOUTE/IbHBIX MaTepua-
noB 1 usgennii. IlpennoskeHo UCIONb30BaTh B KaueCTBe
ITOPOIIKA-HATIOTHUTEIA KOMIIOHEHT, IIMPOKO PacIpo-
CTpaHeHHbII Ha TeppuTopun Poccum — 3omnorminakoBbie
OTXOABI TUAPOYAAZeHUA TeNIOBbIX 3/eKTPOCTAHIUIA.
JlaHHbBIe OTXOAbI MPAKTUUECKN He HAXOAAT IpUMeEHe-
HUA B IPOU3BOJCTBE BXKYIIUX M O€TOHOB 1 3aHMMAIOT
60sblIVe TePPUTOPUM, ITO OOYCIOBTIEHO CBOMICTBAMMU
u coctaBoM. OTXOAbI HEOTHOPOAHBI 110 XUMIYECKOMY,
MIHEpaTorn4ecKOMY I IPAaHy/IOMETPIMIECKOMY COCTaBY,
BKJIIOYAOT OOJIBIIIOE KOMMIECTBO MIPUMeECelt, B TOM YICIIe
HeJJ0K0ra, CHYDKAIOIIEro nxX KauyecTso u ap. OfHaKo ano-
MOCUTMKATHBIE MUKPOChEPBI, BXOIIINE B COCTAB TAKMX
OTXOJIOB KaK U 30/IBI-YHOCA, MOT'YT 3 PEKTUBHO IIpIMe-
HATHCA B COCTABe MUHEPATbHBIX BSUKYIINX, Y B IIEPBYIO
ouepelib — B COCTaBe LIEMEHTHBIX KOMIO3UIUIL. 30/b-
HbIe a/IFOMOCHU/TMKATHI CIIOCOOHBI BHICTYIIATh B KaUYeCTBE
IYLLIOIAHOBBIX JOOABOK, CIIOCOOCTBYIOLINX MOBbIIIIE-
HUIO 9KCIUTyaTaI[MOHHBIX CBOJICTB IOPT/IaH/ILIeMEHTHOTO
KaMHsI, CTPOUTETbHBIX CMeceil 1 6ETOHOB Ha ero OCHOBe.

[l/1st IOBBIIIEHN A CTaOMIBHOCTY MaTep1ajIoB Ha
OCHOBE 3071 YTO/IbHBIX CTAHLIMII UCTIONIb3YIOTCA Pas3iny-
HBIe CIIOCOOBI 00OTallleHNsA — XMMIYECKyI0, MeXaHu-
4eCKyI0 M KOMOMHMPOBAHHYI0 aKTUBALMIO, IOTALNIO,
KIacCUpUKALNIO, Cerapaiuio u ap.

WccnenoBanusa NpOBOAUINACH C UCIIO/Ib30BAHU-
€M JIFOMOCU/IMKAaTHOTO IOPOIIKa-HAIIOJIHUTEN A, Bbl-
[eJIEHHOTO IIyTeM OOOTAalleHNsI M3 30JIOLITaKOBOII
CMeCU U JOIOJIHUTEIbHO MPOIIEAIIEro Yepes CTaguIo
MexaHu4eckoi aktuBanumu. O6oraimeHne 301bHOM
QIIIOMOCU/IMKATHOM [OOAaBKY MTO3BOINMIO YIYYIINTD
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CEMROS HOLDING ISONE OF THE
LARGEST MANUFACTURERS OF
CONSTRUCTION MATERIALS IN RUSSIA

XONAWHI LEMPOC — OANH N3 KPYMHEWLLMX
[MPOVN3BOAUNTEJIEN CTPOUTEJIBHbBIX

MATEPVAJIOB B POCCUKA
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M

CEMROS Holding is one of the largest produc-
ers of construction materials in Russia and the CIS.
The company unites 18 cement plants and more than
30 quarries, producing over 30 million tons of prod-
ucts annually. The range includes more than 20 types
of cement, including specialized compounds for bridg-
es, airfields and mines. The products are supplied both
in bulk and tared form, and are also sold through its
own online store with flexible logistics and accurate
cost calculation.

Since 2021, CEMROS has been implementing
a large-scale transformation: logistics has been mod-
ernized, an e-commerce platform has been launched,
and management processes have been updated. Changes
have also affected the corporate culture — the compa-
ny emphasizes openness, respect for people and work-
ing together for the sake of results. Today, CEMROS
is 12,000 employees united by their desire to develop
the industry and improve the quality of life.

The Company invests in infrastructure and the
urban environment. The "Making the World a Better
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Xomayar HEMPOC — onyH 13 KpyTHeNmux mpo-
U3BOJMTeENIeN CTpOUTeNbHBIX MaTepuanos B Poccuu u CHIL
KoMmanus o6befuHseT 18 leMeHTHBIX 3aBOJIOB 1 Hoee
30 KapbepoB, eXXKETOLHO IPOU3BOAA CBbIlIe 30 M/IH TOHH
npopykuyn. B accoptumenTe — 6oee 20 BULOB IjeMeH-
Ta, BK/IF0Yas CIIel a3/ POBAHHbIE COCTABBI 1711 MOCTOB,
aspopipoMoB 1 maxT. [IpopyKijus nocrapnseTcs Kak B Ha-
BaJIPHOIL, TaK U B TAPUPOBAHHOII (POpPMe, a TAK)KE pean-
3yeTcs Yepe3 COOCTBEHHBII MHTEPHET-MATa3UH C THOKOIT
JIOTUCTVMKON ¥ TOYHBIM PacyeTOM CTOMMOCTI.

C 2021 roga HEMPOC peanusyer MaciTabHyIo
TpaHCHOPMANVIO: MOJIePHU3NPOBAaHa TOTUCTUKA, 3a-
IylleHa e-commerce T1aTGopMa, 0OGHOBIIEHDI YIIPaB-
JIeHYeCKMe mpolecchl. VIsMeHeHMA 3aTPOHY/IM U KOp-
MOpPaTUBHYIO Ky/IbTYPY — B KOMIIAHUM AKIEHT cJie/laH
Ha OTKPBITOCTD, YBa)KE€HNE K JIIOJAM I COBMECTHYIO pa-
6oty pagu pesynbrata. Cerogts LIEMPOC — at0 12 ThIC.
COTPYHIKOB, 00beIIHEHHBIX CTPEM/ICHVEM K Pa3BUTHUIO
OTPaC/N U YIY4IIEeHNIO Ka4eCTBa )KU3HU.

KoMmaHusa MHBecTHUpYeT B MH(PACTPYKTypy
u ropopckyio cpeny. Ilporpamma «[lemaem mup myuel»
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Ready-made plasters (acrylic, etc.) //
[oTOBbIE WTYKATYPKK (@KPUIOBbIE U AP.)

Il Drycementplasters //
Cyxue LeMeHTHbIe TyKaTypKK

Fig.5. Ratios of shares of ETICS with different types of finish
coatings

Puc.5. CooTtHoweHua gonent COTK ¢ pasHbiM TUMOM
OUHULWHOMO MOKPbLITUA

data of suppliers of materials for ETICS, almost one third
of the area of insulated facades installed in 2023 was fin-
ished with ready-made plasters (Fig. 5).

Based on the average prices of facade system
materials, the market size in value terms has been es-
timated. In 2023, the market size for ETICS materi-
als amounted to approximately R 72.9 billion. Taking
into account price growth, the market growth in mon-
etary terms in 2024 amounted to approximately 20 %.
The market value estimation does not include the cost
of installation works. The share of manufacturers of dry
construction mixtures (base compositions for ETICS)
accounts for about 22 % of the value of facade systems,
which amounts to R 15.7 billion. The largest share
(68 %) goes to manufacturers of thermal insulation
materials (Fig. 6).

Annual research of the market for exterior facade
thermal insulation systems is carried out by the compa-
ny in June-July. According to preliminary estimates, in
2024, the volume of the market of dry mixtures for ET-
ICS decreased by about 2 % compared to 2023. In 2025,
most likely, we can expect to maintain the volume of in-
stallation of exterior thermal insulation systems at the
level of 2024. A significant share of the market of exte-
rior facade systems falls on multifamily construction.
And according to the well-known information resource
DOM.RF commissioning of apartment buildings, accord-
ing to the plans of developers, in 2025 should increase.
With a possible decrease in activity in non-residential
and private construction, supplies of materials for "big
construction” will support the market in the current
construction season.

dry mixtures | cyxue cmMecu

Thermalinsulation // Tennounsonsauns
Il Fasteners // Kpenex
Hl Grid// CeTka
Il Paintwork finishes // ®uHMWHbIE NokpbITUS JIKM

Il Base formulations // Basosble cocTaBsbl

Fig. 6. Structure of the ETICS marketin monetary terms
in2023.

Puc.6. CrpykTypa pbiHka COTK B A€HEXHOM BblpaXkeHNN
820231

IITYKaTypPKM, HO ¥ TOTOBbIE IIPOAYKTHI (AKPUIOBbIE, CH-
JIMKOHOBBIE, CYJIMKAaTHBIe 1 1Ip.). IIo JaHHBIM HOCTaB-
mukoB MaTepnanos A COTK nmourn TpeTsb momaan
CMOHTVPOBaHHBIX B 2023 I. yTeI/IeHHBIX (acafos OblTa
OTfle7IaHa FOTOBBIMY LITYKATyPHBIMM cocTaBaMu. (puc. 5).

Ha ocHOBe cpefiHIX 1leH Ha MaTepuabl GpacajHbIX
CHUCTeM OIleHeH 00'beM PbIHKA B CTOMMOCTHOM BBbIparke-
Hun. B 2023 1. o6bem prinka Matepuanos pns COTK
cocTaBuI okono 72,9 mapp p. C y4eToM pocTa LieH Ipu-
POCT pPbIHKA B JeHE)KHOM BbIpa>keHNUM B 2024 I. COCTaBUTI
opueHTNpoBO9HO 20 %. B CTOMMOCTHYI0 OLIEHKY PhIHKA
He BKJ/IIOYEHA CTOMMOCTb MOHTaXXHbIX paboT. Ha nomro
IPOM3BORKTENEN CYXUX CTPOUTEBHBIX cMeceit (6a3o-
BbIx coctaBoB st COTK) npuxopurcs okono 22 % cro-
uMocTH (acajiHbIX CUCTEM, YTO COCTaBiseT 15,7 Mupp p.
Haubonpuas gons (68 %) yXORUT IPOU3BORUTEIAM Te-
ITOM3OIALVIOHHBIX MaTepuajoB (puc. 6).

E>xeropiHoe mccnefoBaHye pbIHKAa HapYy>KHbIX CH-
CTeM TeIION30/IAL Y (acafoB BBIIIOMHAETCS KOMIIAHNU-
el B nroHe-uwe. [lo npensapurenbHoil onleHke B 2024 1.
o6vem poraka CCC pasa COTK cumsmics npumepHO
Ha 2 % 1o cpaBHeHuo ¢ 2023 1. B 2025 1. ckopee Bcero,
MOXXHO OyZIeT 0XMATbh COXpaHeHUs 00 beMOB MOHTaXXa
Hapy>XHBIX CHCTEM TEIJION30NALMUM Ha ypoBHe 2024 r.
3HauuTeNbHAS [0 PbIHKA HAPY>KHBIX (hacaHbIX CU-
CTEM NPUXOANTCA HA MHOTOKBapTUPHOE CTPOUTENHCTBO.
A 10 JaHHBIM U3BECTHOrO MH(OPMAIIMOHHOIO pecypca
JOM.P® Beog MK]I, cornacHo nmaHaM 3acTpONIUKOB,
B 2025 I. JO/KEH COXpaHUTHCA. IIpu BO3SMOXKHOM CHIXKe-
HIV aKTVBHOCTY B HEXXMJIOM ¥ YaCTHOM CTPOMUTENbCTBE,
IIOCTAaBKY MaTepyuasoB Ha «0OIbLIYIO CTPONIKY» IOAep-
KaT PBIHOK B TEKYIIIEM CTPOUTENIbHOM CE30HE.
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A SOLVING THE PROBLEMS OF IMPORT
SUBSTITUTION OF INDUSTRY
EQUIPMENT ON THE EXAMPLE
OF THE ST-2000 TUMBLER SCREEN

E.B. ABakMMAHLU, KaHA. TexH. Hayk, ynpasnstowmin OO0 «KonnnHckuit MeTannoobpabaTtbiBatoLmnm
3aBof» (196650, CankT-leTepbypr, r. KonnuHo, yn. unnaHackaa, 31, nut. A)

PELLEHWE SAOAY MMTTOPTO3AMELLEHUNA
OBOPYOAOBAHWA OTPACJI HA TIPUMEPE
KAYAIOLLEITOCH TPOXOTA 'K-2000

Abstract

The urgency of solving the problems of import
substitution on the example of equipment for fraction-
ation of dry bulk materials, including the production of
dry building mixtures and dry fractionated sand is sub-
stantiated. The experience of localization of production
of the ST-2000 tumbler screen at Kolpinsky Metal Pro-
cessing Plant LLC is described. The initial particle size
of fractionated material is from 100 microns to 20 mm.
The number of obtained fractions per one screen is from
2 to 5, depending on the configuration. Capacity of the
screen ST-2000 up to 20 t/h depending on the material
and the number of fractions.

Key words: tumbler screener; dry bulk materials;
fractionation; import substitution.

Introduction

The urgency of solving the problems of import
substitution on the example of equipment for fraction-
ation of dry bulk materials, including the production of
dry building mixtures and dry fractionated sand is sub-
stantiated. The experience of localization of production
of the ST-2000 tumbler screen at Kolpinsky Metal Pro-
cessing Plant LLC is described. The initial particle size of
fractionated material is from 100 microns to 20 mm. The
number of obtained fractions per one screen is from 2 to 5,
depending on the configuration. Capacity of the screen
ST-2000 up to 20 t/h depending on the material and the
number of fractions.

Construction is one of the key sectors of our
country's economy. Import substitution and localization
of production of engineering and technological equip-
ment, as well as components and spare parts are priority
tasks within the Strategy for the development of the con-
struction industry and housing and communal services
of the Russian Federation for the period up to 2030 with

AHHoOTauusa

O60cHOBaHa aKTYaTbHOCTD PelIeHNS 3aad UM-
HOpTO3aMelljeHNsI Ha IpuMepe 060pyfoBaHus /st Pppax-
LVOHMPOBAHMA CYXMX CBIIYYMX MATepUajaoB, B TOM
41C/ie IpU MIPOU3BOJCTBE CYXUX CTPOUTENbHBIX CMeceit
U CyXoro (paKIMOHMPOBAHHOTO recKa. OMUCaH OIBIT
JIOKaJIM3al UM IIPOU3BOJICTBA IPoXoTa Kavarouerocs I'K-
2000 Ha OO0 «KomnmHcKuit MetaoobpabaTsIBatoIuil
3aBof». VIcXOmHBIT pa3Mep yacTul ppakMoHIPyeMOro
MaTepuana ot 100 mxm o 20 MM. KonuyecTso nonyya-
eMBIX (paKLMil Ha OAMH TPOXOT OT 2 10 5, B 3aBUCUMO-
CTM OT KOMIIZIEKTaluy. IIponsBoguTeIbHOCTD IPOXOTa
I'K-2000 o 20 T/9 B 3aBUCUMOCT) OT MaTepuana u Ko-
nudecTBa GpaKImit.

Knroueevie cnosa: kauarwouwutics 2poxom; cyxue
colnydue Mamepuanvl; GpaKyuoHUposarue; UMnopmo-
3ameuenue.

BeepeHue

CTpouTenbCcTBO ABMAETCA OFHOI U3 K/TI0UYEBBIX OT-
pacriert 5KOHOMUKM Hallell cTpaHblL. VIMnopTosameleHue
" JIOKa/MM3anys IIpOM3BOACTBA MHIKEHEPHOIO I TEXHO-
JIOTMYeCKOro 000pY/IOBaHM, @ TAK)Ke KOMIIEKTYIOMINX
U 3aMacHBIX YacTell SBISIOTCA IIPMOPUTETHBIMU 3ajava-
M1 B paMmKax CTparernu pasBUTUS CTPOUTETBHON OTpac-
TV ¥ SKVMJIUILHO-KOMMYHA/IbBHOTO X03A1icTBa Poccuitckori
Qepepanun Ha nepuog go 2030 I. ¢ mporHo3oM fo 2035 r.
[1]. Bo/bIIMHCTBO POCCUTICKMX 3aBOJIOB TIO IIPOU3BOLCTBY
CYXMX CTPOMUTEIbHBIX CMeCel U CyXOro (ppaKIMOHNPOBaH-
HOTO I1eCKa TPaJUIMOHHO OCHALIAIUCH 000PY/0OBaHEM
3apybesxnoro nponssoncTsa (Iepmanus, Vramus, Mspa-
b n le) KpOMe IIPAMBIX IIOCTABOK 060pyJIOBaHI/I}'{ TaKXXeE
IIpepBaHbl 00513aTe/IbCTBA 110 €0 CEPBUCHOMY obecreye-
HUIO, ITOCTABKE 3aIIaCHBIX qacreit u PacXOIHbIX KOMIIIEKTY-
forux. CTOMMOCTB CaMoro 060pyROBaHMsI BO3poca boree
Y€M B 1,5—2 Ppasa, yBEMMYININCD TaKXE 1 JIOTUCTIYECKNE
usfepkkn. OrpaHMyeHye MOCTaBOK M HAYUTENbHBII POCT

68 Ne1(78) 2025 «ALITinform» MexayHaponHoe aHannTnyeckoe obospeHmne



dry mixtures | cyxue cmecu

Table 2. Main characteristics of the screen ST-2000
Tabnuua 2. OcHoBHble xapakTepucTuku rpoxoTa ' K-2000

Overall dimensions // labapuTHble pa3mepsbl

Material // MaTepuan

Diameter of the scattering surface //
[nameTp paccersatollen MOBEPXHOCTU

Drive power // MowHOCTb 2n1ekTponpusoaa

Initial particle size // VicxonHbIv pasmep yacTum,

Number of fractions per screen //
KonunyecTBo PpakLmii Ha O4NH rPOXOT

Sieve cleaning system // CncteMa 04nCTKM CUT

optimal parameters and modes of sieving customers raw
materials. The criterion of optimality in this case is maxi-
mum productivity while achieving the required quality
of the resulting fractions.

In the course of the conducted development work,
a highly efficient equipment for fractionation of dry
bulk materials was developed. Significant localization
of the screen production (more than 90 %) was achieved
at the site in St. Petersburg. At present the equipment
is successfully operating in the magnetite ore beneficiation
line at LLC “Flogopit”, in the dry quartz sand fraction-
ation line at LLC “Remix”. European-made screen com-
ponents are also supplied to DeepSand LLC, ILMAX LLC,
Kesto LLC and others.

Fig.2.  Screensforoscillating screens
Puc.2.  CeTknanakayatoLmMXCs rpoxoToB

2450x2050x1960 mm depending on the number of decks //
2450x2050%1960 MM B 3aBUCUMOCTHM OT KONIMYECTBa AeK

stainless steel, carbon steel // HepxxaBetoLwasa cTanb, yrnepoancTasa cTasb

1900 mm // 1900 MM

4KW /] 4KBT

100 pm up to 20 mm // 100 MkM 80 20 MM

2to5fractions // 280 5 dpakumi

wear-resistant silicone balls // n3HOCOCTOMKME CUNMKOHOBbIE LWAPUKUK

PBIHKe U pasBUTHE TMHENKU TUIOPa3MePOB U MOFUU-
Karuii. OCHOBHbIE XapaKTEPUCTUKM IPOXOTA MPECTaB-
JIeHbl B Tabnue 1.

Hacrpoiika rpoxora mogoupaeTcsi UCXOfs 13 0be-
CIIeYeHNsT OIITUMAJIBHOTO PeXIMa paboThl C TOUKM 3pe-
HI1A TIPOM3BOAMTENBHOCTY M KauecTBa pacceBa. B ranHOM
TpOXOTe peannsoBaHa spPeKTUBHAA CUCTEMa OUUCTKA
CHUT C NIPMMEHEHNEeM M3HOCOCTOMKIX U TePMOCTOMKIX
CVIVIKOHOBBIX IIAPVKOB.

JIoxkanusauyusa TpOU3BOACTBA TPOXOTA Ha IJIO-
magke B Cankr-Iletepbypre perena 6omee geM Ha 90 %.
[TapTHEpaMM IPEANPUATUA CTATYM HOCTABIINKIA CETOK,
KOMIIO3MTHOTO KJIesl, Pe3MHOTEXHMYECKMX U3JEeNI, 4TO
H03BOJIsIET 00eCIedBaTh CEPBUC, OOCTY)XMBAHME U pe-
MOHT JIMHMIL, KOTOPbIe OCHAIIleHbI 060pYOBaHUEM €BPO-
MeVCKUX ITPOU3BOANTeNel. Tak)ke KOMITAaHU A BBITIOTHACT
HaTsDKKY U IPUKJIEVBaHUe CETOK, JI/IA 4eT0 IPYMeHeT-
A CIelann3upoBaHHOe 000pyTOBaHNe, TO3BOTIAIOIEe
COXPaHUTDb TOUHYIO GOPMY U pasMep sdeeK, IPUAAB IpU
9TOM IIOJIOTHY CETKM) 3HA4UTEIbHOE HaTAXKEHMeE, YTO
B CBOIO oYepenb obecrednBaer a¢GeKTUBHY paboTy
rpoxorta (puc. 2).

B HacTosiiee BpeMsi 3amyckaeTcst B pabory cob-
CTBEHHBIV VICIIBITAaTEIbHBIN LEHTP, 3ajjadeil KOTOPOro,
B [IePBYI0 O4Yepenb, ABIAETCs IOfO0p ONTUMa/TIbHBIX I1a-
paMeTpoOB U peXXMMOB pacceBa ChIpbs KIMeHTOB. Kpute-
puIi ONITMMAIbHOCTH IIPU 3TOM — MaKCHUMaJlbHas IPOU3-
BOJMTE/IbHOCTD P JOCTIKEHUY TpeOyeMoro Ka4ecTBa
HO/Ty4aeMbIX ppaxiuil.

B xome mpoBemeHHON ONBITHO-KOHCTPYKTOP-
CKOI1T paboThl pa3paboTaHo BbICOKOI(pDeKTUBHOE 060-
pynoBaHye AnA GpaKIMOHUPOBAHMSA CYXMX CHITYyYUX
MarepuanoB. JJOCTUTHYTa 3Ha4YMTEe/NIbHAs JOKAAM3a-
U5 IPOM3BOJCTBA rpoxoTa (6omee 90 %) Ha ToIamKe
B CankT-Iletep6ypre. B HacTostmiee Bpemst 060pyoBaHe
yCIIenrHo paboTaeT B cOCTaBe NMHNM 06OTalleHN s MaTHe-
tutoBoit pyas B OO0 «Proronut», B tMHUK Ppakuno-
HIPOBaHUA CyXoro Kpapiesoro necka B OO0 «Pemuke».
KoMmmekTyroniye K rpoX0TaM eBPOIeICKOTO IPOU3BOJ-
cTBa Takke mocTaBnAnTca Komnanusam OO0 «um-
Canp», OO0 «MJIMAKC», OO0 «Kecto» 1 gp.
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