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PRODUCTION OF SULFOALUMINATE
CEMENT AND STUDY OF ITS PROPERTIES

MuH XeuH XteT, acnupaHT, POCCUNCKNN XUMUKO-TEXHOOrMYeCcKn yHuBepcnteT uMenn [1. . MeHnpneneesa, Mocksa;

MotanoBaE. H., LoKTOp TexH. Hayk, npodeccop, POCCUNCKUN XUMUKO- TEXHONTOTMYECKUI

yHuBepcuteT uMeHn 1. 1. Menpgeneesa, MockBa

NOJIYHEHUE CYJIbOOAJTTOMMNHATHOTI O
LEMEHTA M NCCJIEOOBAHUVE ETO CBOUMCTB

Abstract

The role of the cement industry in global green-
house gas emissions and approaches to reducing CO:
emissions are considered. The prospects of using sul-
foaluminate cement in the construction sector are shown.
The features of the synthesis of clinker of sulfoaluminate
cement based on industrial waste — aluminate slags are
described. The optimal synthesis parameters were de-
termined and the properties of the obtained cements
were studied

Key words: cement industry, resource and energy
efficiency, sulfoaluminate cement, aluminate slags.

Introduction

Global cement production is characterized by high
energy and resource consumption and greenhouse gas
emissions [1]. Currently, more than 4.2 billion tons of ce-
ment are produced globally, while emitting nearly 2.9 bil-
lion tons of carbon dioxide into the atmosphere — that’s
7% of all carbon emissions. CO: emissions have nearly
doubled in the last 20 years. The international cement
producers believe that there is a need to shift to sustaina-
ble production methods. Therefore, sustainability is a key
factor for the development of the construction industry.
In particular, the cement industry has struggled in re-
cent decades to develop innovative solutions to improve
cement and concrete performance and reduce associated
CO: emissions. An integral part of these solutions is both
the development of new types of binders and the improve-
ment of existing ones.

In today’s conditions, there is a great demand for
special cements such as quick hardening, heat resistant,
corrosion resistant, expanding, aluminate cements. Such
cements are used in the construction of buildings and
structures exposed to aggressive environmental influ-
ences, in the construction of thermal units, creation of
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AHHOTauua

PaccmoTpeHBI posb IeMEHTHON IIPOMBIIIIEH-
HOCTHU B I7T0OAJIbHBIX BBIOPOCAX NMapHUKOBBIX Ia30B
¥ TIOIXOBI K CHIDKeHNI0 BoiOpocoB CO2. [Tokasana mep-
CIIEKTMBHOCTD MCIIO/Ib30BaHNA CY/Ib(HOATIOMUHATHOIO
IleMeHTa B CTPONTENbHOM ceKTope. OmMcaHbl 0CO6eHHO-
CTM CMHTe3a KIIMHKepa Cy/Ib(POaNToMUHATHOTO IleMEHTa
Ha OCHOBE OTXOJ0B IIPOMBIIIIEHHOCTY — aJTlOMMHATHBIX
makoB. OIpeziesieHbl ONTHMMAaIbHbIE ITapaMeTphl CHHTe-
3a U M3y4YeHbI CBOJCTBA MOTYYEHHBIX IIEMEHTOB.

Knouesvie cnoea: yemeHmnas npomvluiieHHOCHb,
pecypco- u aHep20IpPexkmusHocmby, CYTLHOAnIOMUHAN-
HbLTL eMeHM, ATIOMUHAMHbIE WTAKY.

BeepeHue

ITpou3BOACTBO IleMEHTa BO BCEM MUpe Xapak-
TepPU3yeTCsA BBICOKMMU SHEPTo- U pecypcos3aTpaTaMu
U BbIOpOCcaMu MapHMUKOBBIX ra3os [1]. Ceitqac B Mupe
BBINTyCKaeTcst 6omee 4,2 M/IPA T LieMEHTa 1 IPU 9TOM
B aTMOCdepy BBIAeIAETCS HOUTH 2,9 MIIPA T FBYOKICH
yriaepopa — aTo 7% BcexX BbIOpOCOB yrieposa. Boibpo-
cbl CO2 mpaKTU4ecKy YABOUINCH 3a mocnegHme 20 feT.
MupoBble IPOM3BOAUTENN L[eMEHTA CUUTAIOT, YTO He-
06XO/IIMO IIEPEXOUTH HA IKOYCTOIIIMBbIE METOBI IIPO-
U3BOACTBA. [109TOMY YCTOIYMBOE pa3BUTHE SIBISETCS
KJTI04eBbIM (PAaKTOPOM JIIsl TIEPCIIEKTUB CTPOUTEIbHO
oTpacin. B wacTHOCTH, B MOC/IEIHME fECATUICTIS Lie-
MEHTHasI IPOMBIIIEHHOCTB IIBITA/TIACh pasdpaboTars MH-
HOBAIVIOHHBIE PELIEHNS I/ISI YTy YIIEHNs XapaKTePUCTIUK
IleMeHTa 11 6eTOHA U CHVDKEHU A CBA3aHHBIX C HYMU BbI-
6pocos CO:z. HeoTbemmeMoOl 4acThi0 9TUX peIIeHNI]
SIB/ISIETCS KaK Pa3paboTKa HOBBIX TUIIOB BSDKYIIINX, TaK
¥ COBEPIIEHCTBOBAHIE CYIeCTBYIOIUX.

B coBpeMeHHBIX yCTIOBM X GOMBIION CIIPOC TIOTTY-
YaIOT CIelMasIbHble [IEMEHTbI, TaKle KaK ObICTpOTBep/ie-
IOLIIVE, YKapOIIPOYHbIE, KOPPO3MOHHOCTONKIE, PaCIINPI-
IOLIMECS, aTIOMMHATHbIE. TaK1e IleMeHThI UCTIONb3YI0TCSA
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TRIPLE BLOW FOR THE CEMENT INDUSTRY

Bbicoukuit EBreHuint BnaguMmupoBuy, McnonHUTENbHbIM AUPEKTOP KOHCANTUHIoBoM KoMnaHun CMIMPO

TPOVHOU YO AP

09 LEMEHTHOW MPOMBILTEHHOCTU

The cement market has been growing for 3 years in
arow. In some regions demand exceeds supply during the
construction season. However, macroeconomic indicators
are far from ideal and as early as next year one should ex-
pect if not yet a storm, but strong and gusty winds.

On September 15, 2023, the Central Bank of Rus-
sia raised its key rate to 13 percent per annum. Unlike the
two previous short-term key rate hikes to 17 percent in
2014 and 20 percent in 2022, we should expect that high
rates are here for the long haul.

On the other hand, the dollar exchange rate is
reaching to peak all-time levels. Inflation is accelerating
as well. In some areas the growth is comparable to the
forecasts of the Central Bank of Russia, and in many po-
sitions the growth is significantly higher.

What does this mean for the cement industry?

For export-oriented enterprises, which have a sig-
nificant part of foreign currency earnings in their sales,
the weakening of the ruble is good news. For metallur-
gists the advantages of the national currency depreciation
can compensate for all the disadvantages of inflation and
key rate growth. It is a triple blow for enterprises and in-
dustries oriented to the domestic market and consumers
of their products, which inevitably leads to an increase
in costs and the prices of products at the enterprise and
among consumers.

Modern cement enterprises are highly dependent
on supplies of foreign materials for cement production,
e.g. refractories, grinding bodies, etc. A significant part
of equipment and technological transportation is for-
eign-made, therefore, due to the weakening of the ruble
exchange rate, the cost of spare parts and new equipment
is increasing. The solution of the import substitution prob-
lem is at the initial stage for the majority of positions.

In the current situation, the constant depreciation
of the national currency leads to an increase in the cost
of production and the need to accumulate more resourc-
es for the purchase of new machinery and equipment.
Financing large purchases and investment projects with
bank loans is a common practice for industrial enterpris-
es. Now credit resources have become more expensive and

10 Ne 3 (72) 2023 «ALITinform» MexayHapoaHoe aHannTyeckoe 0603peHie

IJeMeHTHBIN PBIHOK pacTeT TPeTUil Tof, NOAPAL,.
B cTponTenbHblil C€30H CIIPOC B OTHEIbHBIX PETMOHAX
IpeBbllIaeT npepnoxenne. OFHaKO, MAKPOIKOHOMIYe-
CKMe ITOKA3aTe/y Ia/ieKy OT U/I€A/IbHBIX I CIIelyeT OXKU-
JaTh y>Xe B CIeAYIOUIeM rOfy €C/IM ellje He IITOPM, TO
CUJIbHBII U IOPBIBUCTBIN BETEP.

C ogmuoit cTopoHsr, 15 centsbps 2023 r. LI PO
MOBBICUII KJII0YEBYIO CTaBKy 70 13% rogosrix. B oTnn-
YUY OT ABYX HMpPeAbIAYLINX KPAaTKOCPOUHBIX MOBBIIIE-
HU KJTFO4eBOIT cTaBKY 710 17% B 2014 1. 1 10 20% B 2022 1.
creflyeT O>KUMaTh, 9YTO TENEPb BHICOKME CTaBKM C HAMU
Hagonro. C fpyroit — Kypc fo/iiapa ITypMyeT MaKCH-
MajIbHbIe UCTOpUYeCKYe 3HaYeHNA. VIHaanus Toxe
PasTOHSETCS: Ifje-TO HaOMI0[AeTCS POCT, COTOCTABYMBIIT
c nporHosamu IIb P®, a mo MHOrMM MO3UIMAM POCT CYy-
IIIeCTBEHHO OOJIbIIIE.

YTo 3TO 3HAYUT IS LIEMEHTHO MPOMBILIIEH-
HOCTI?

JI7151 9KCIOPTOOPUEHTUPOBAHHBIX IIPeNIPUATHIN,
Y KOTOPBIX B IIPOfla’kaxX 3HAYMTe/IbHASA YaCTh BaTIOTHOM
BBIPYUKH, HaieHne py6/isi — 9TO XopoIasi HOBOCTb. [is
MeTaJIyproB, HallpUMep, IIIOCHl OT CHVKEHUA Kyp-
Ca HallMOHa/IbHO Ba/IIOThl MOTYT KOMIIEHCUPOBATh BCE
MMHYCBI OT MHQIIALMYU U POCTA KIII04eBOI cTaBK. [Ijis
NpefNpUATUI K OTpacieli, OpMEHTUPOBAHHBIX Ha BHY-
TPEHHUII PBIHOK, U HOTpeOuTeIel X NPOJYKIUMI — 9TO
TPOJIHO YAap, KOTOPbIJI HEM30EXXHO MpUBefeT K poc-
Ty 3aTPaT U CTOMMOCTY IPOAYKIIMM Ha NPENIPUATAAX
1 y moTpebuTeeii.

CoBpeMeHHbIE LIeMEHTHDIE IPeIPUATIA CUTHHO
3aBJCAT OT IIOCTABOK 3apyOe>KHBIX MaTePHaJIOB /1A IIPO-
U3BOJICTBA IIeMEHTA, HAIIPUMED, OTHEYIIOPOB, MEIOLINX
TeN ¥ T.1I. S3HAYMTEeTbHAA YaCTh 000PYIOBAHNA U TEXHO-
JIOTMYECKOTO TPAHCIIOPTA 3aPyOeXHOTO IIPOM3BOCTBA,
I03TOMY 13-3a O0CabneHns Kypca py6/ns pacTeT CTOu-
MOCTb 3aIlaCHBIX YacTell 1 HOBOTo obopynoBaHus. Pe-
IIeHMe 3a/jauyl MMITOPTO3aMelleH A 10 6ONbIINHCTBY
MO3UIMIT HAXOUTCS Ha Ha4a/IbHOM 9Talle.

ITocTosaHHOE CHI>KEHME Kypca Hal[MOHA/IbHO Ba-
JTIOTBI B HBIHEITHEN CUTYaIN BIUAET Ha POCT cebecTon-
MOCTY BBIITYCKaeMO¥ IIPOAYKI[UY U BefleT K HeoOXO1IMO-
CTV HAKOIIEHMA OO/IBIINX PECYPCOB I/ PUOOpeTEHN A



are likely to continue getting more expensive. The finan-
cial calculations must also make assumptions for the fur-
ther growth of the dollar, even if equipment is purchased
from China or Turkey.

A reduction in demand is to be expected on the

cement consumers’ side. Largely for the same reasons
described above.

CM PRO
_analytics
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HOBOII TeXHUKM 1 obopynosanuA. OPUHaAHCUpPOBaHMe
KPYIIHBIX OKYIIOK ¥ MHBECTUILMIOHHBIX IPOEKTOB 32
cueT 6aHKOBCKMX KPEJUTOB — OOBIYHAS MIPAKTUKA IIPO-
MBIIIEHHBIX NTpeanpuATnii. Celdac e KpefluTHbIE pe-
Cypchl cranu 6osee JOPOTVIMMU U, BEPOATHO, OYAYT elle
nopoxe. [Tpy GpMHAHCOBBIX pacueTax HeOOXOUMO TaKKe
Je/IaTh NONYLIEHNA Ha Ja/IbHENIINIT pOCT JOIapa, laXke
ecu oKy maeTcst o6opynosane us Kuras win Typunn.
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NEPCIMEKTUBbI MPUMEHEHWNA
OCOBO JIETKUX BETOHOB HA
NEHOCTEKJIOI PAHYJIATAX B
MOAYJIbHOM JOMOCTPOEHNIA

Abstract

Technological and constructive researches in the
field of especially lightweight structural and heat-insulat-
ing concretes based on foam glass gravel (FGG), carried
out recently by a number of authors and organizations,
open wide opportunities for their application in building
envelopes and modular construction. Herewith, the known
polyfunctionality of building envelopes properties, strict
requirements for deformation, strength and thermophys-
ical parameters predetermine natural contradictions in
the choice of materials for the modular structures con-
struction. The article reviews the current situation in the
field of modular construction, as well as the possibilities
of using especially lightweight concrete with density not
more than 600 kg/m? based on FGG for the production
of single-layer structures with increased heat-protective
characteristics. The existing studies have been analyz-
ed, and they indicate the possibility of using lightweight
concrete based on FGG for the manufacture of modular
structures and their use as load-bearing elements in mod-
ular buildings up to five storeys high. The authors present-
ed the results of designing a modular building made in
the software system "LIRA-SAPR", as well as proposed
solutions for the arrangement of modular structures. As
a result of the conducted research, general conclusions
are made about the prospect of using the studied light-
weight concrete as the main material for the construction
of buildings according to the new modular technology.
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TexHomorn4yeckne M KOHCTPYKTUBHBIE paspa-
60TKM B 067aCcTM 0C060 NErKUX KOHCTPYKI[MOHHO-
TEIION30/ISILIMOHHBIX 6ETOHOB Ha II€HOCTEK/IOTPAHY-
nsrax (IICT), BeIITOTHEHHDIE B IOC/IE[{HEE BPEMsI PSIIOM
aBTOPOB U OPTaHM3aLMil, OTKPBIBAIOT IINPOKME BO3-
MOXXHOCTH [ UX MPUMEHEeHMA B OTPakJAI0MINX KOH-
CTPYKUMAX 3/JaHNI ¥ MOYIbHOM CTpouTenbcTBe. [Ipu
9TOM M3BeCTHasA NONUQYHKIMOHATbHOCTh CBOVICTB
OrpakFAIOUIMX KOHCTPYKLWIL, XKeCTKue TpeOOoBaHusA
1o BedopMaIMOHHO-IIPOYHOCTHBIM U Termodusnde-
CKIM TIOKa3aTensAM IpefolpenenaioT eCTeCTBeHHbIe
[POTUBOpeYNMs Py BbIOOpe MaTepuajoB sl peannsa-
LMY MOALY/IbHBIX KOHCTPYKIMIL. B cTaThbe paccMOTpeHO
TeKylljee HOIOXKeH e B 06/1aCTH MOLYTbHOTO CTPOUTEND-
CTBa, 4 TaK’Ke BO3MOXKHOCTM IPUMEHEHMS 0CO00 Jier-
KX 0eTOHOB IJIOTHOCTBIO He 6ojtee 600 kr/m? Ha IICT
IJIS IIPOU3BOJCTBA OJHOCIOMHBIX KOHCTPYKLIMIA C IT10-
BBIIIEHHBIMI TEIIO3AIUTHBIMY XapaKTePUCTUKAMU.
IIpoBenen aHamu3 CyIECTBYIOIMX UCCIENOBAHMIL, KOTO-
PBIit CBUAETENbCTBYET O BO3SMOXXHOCTY MCIIO/Ib30BAHMA
nerxoro 6erona Ha IICI 171 M3rOTOBIEHN A MOTYIbHBIX
KOHCTPYKLMII U IIPYMeHeHN A MOCTefHNX B KauyecTBe He-
CYILIVX 3/1EMEHTOB B MOJY/IbHBIX 3[JlaHNUAX BBICOTON 1O
IATY 3TaxKel. IIpeficTaB/ieHbl pesynbTaThl pacueTa MO-
AY/ILHOTO 3[JaHY, BBIIOTHEHHOTO B IIPOTPaMMHOM KOM-
nnexce «JIMMPA-CAIIP», a Takke IpeJjI0)KeHbl BapMaH-
TBI PELIEHNII 110 YCTPOIICTBY MOJY/IbHBIX KOHCTPYKLIMIA.
CpenaHbl 001ye BBIBOAIBL, 110 pe3y/IbTaTaM IPOBe/IeH-
HOTO MCCIIe[JOBaHN, O NMePCIEeKTUBe IPUMEHEeHNA pac-
CMaTpPMBAEMOr0 JIETKOro 6eTOHA B KayeCTBe OCHOBHOTO
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Conclusions

According to the analysis of technological and
constructive features of production and application of
especially lightweight concrete based on foam glass gravel,
a fundamentally new solution based on the application of
modular construction technology is proposed.

On the basis of the performed research it has been
noted that especially light concrete based on foam glass
gravel with density from 400 to 600 kg/m?, strength of
1,5-7,5 MPa and low thermal conductivity coefficient,
which varies in the range A = 0,12-0,14 W/(m~°C) has
a prospect of application as load-bearing separate ele-
ments and modular buildings as a whole, considered for
individual housing construction and low-rise buildings
(up to five storeys). At the same time, its application as
suspended energy-efficient panels with a thickness of 250
400 mm (without insulation) in industrial housing con-
struction is not limited by anything
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PROSPECTS OF PRODUCING FOAM
GLASS GRAVEL AND ITS APPLICATION
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KBOMNPOCY O BOOOHENPOHNUAEMOCTU
KEJIESOBETOHHbBIX KOHCTPYKLNA

Abstract

The article deals with the issues of joint opera-
tion of materials used in the construction of watertight
reinforced concrete structures (concrete, waterstops, re-
inforcement); it considers the existing method of deter-
mining the watertightness of concrete in relation to the
study of properties of watertight structures; it analyzes
the obtained data and suggests ways of development to
improve the methods of sealing construction joints and
their evaluation.

Key words: watertightness, waterproofing, seal-
ing of construction joints, primary protection, white
bath, waterstops.

Introduction

Over the last decade, more than half of the under-
ground structures built in St. Petersburg have been con-
structed with primary protection of type A, in accordance
with SP 250.1325800. Refusal of waterproofing coverings
(coating, plaster, paste, paint, etc.) has become an actual
trend of the XXI century due to a large number of rea-
sons, including: problems with the repair of waterproofing
coatings, the high cost of materials, the impossibility of
defect-free execution of waterproofing works, e.g. due to
the confined nature of construction sites. The emergence
of a wide range of materials for the sealing of construction
joints allows builders to continue to develop the direction
of primary protection of concrete, but the issue of water-
proof structures still remains insufficiently studied. The
available experience makes it possible to design concrete
mixtures with a water resistance grade higher than W20.
In fact, it is a concrete structure that is completely imper-
meable to through-water filtration, but areas of leakage
still form when structures are concreted. Occurring leaks
can be conditionally divided into two types: caused by
failure to comply with the technology of concrete works;
leaks through construction joints, embedment points and
technological holes in concrete structures. Leaks can be
repaired using modern waterproofing repair materials,
but in addition to the high cost, these works often need to
be carried out after completion, which affects the quality
and cost of operation of the structure.
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PaccMOTpeHBI BOIIPOCHL COBMECTHOI pabOThI
MaTepnajoB, IPUMeHAEMBIX IIPM YCTPOIICTBE BOJOHE-
IPOHMI[AEMbIX JKee306eTOHHBIX KOHCTPYKL Uit (6eToH,
TUAPOLIIOHKM, apMaTypa) U CYIeCTBYOLUIT CIIOCO6
OIpefieieHNsI BOZOHEIIPOHNIIAEMOCTY OeTOHa IprMe-
HUTE/IBHO K VICCTIEOBAHMIO CBOJICTB BOJOHEIIPOHNUIIA-
€MBIX KOHCTPYKIIi; IIPOM3BE/leH aHa/IN3 IOy YeHHbIX
TAHHBIX U MIPeJI0>KEHDI IIyTY PA3BUTHUA I/ COBEPIIEH-
CTBOBAHMA CIIOCOOOB repMeTU3alUN CTPOUTEIbHBIX
IIBOB U VX OIeHKe.

Knwouesvie cnosa: 6060H€np0HHHa€MOCMb, eubpo-
UBONIAUUSA, 2ePMEMUIAUUL CIMPOUMETIbHBIX U808, NepeUY-
HaA 3awiuma, benas 8dHHA, zu@pomnouxu.

BBenenue

3a mocnefHee mecATUneTHEe 60OIEe TONTOBUHBI
3ary0/IeHHBIX COOPY>KeHUII, BO3BefjleHHbIX B CaHKT-
[Tetep6ypre, BbIIOTHEHBI ¢ 0OeCIIeUeHNEM TI€PBUTHOIN
3aIuThl o THIY A, B coorBercTBun ¢ CII 250.1325800.
OTKas OT yCTpOJICTBA I/IPOU3OALMOHHBIX IOKPBITHIA
(06Ma304YHBIX, IITYKATyPHBIX, OKJIECUHBIX, OKPACOYHBIX
u 1p.) cTan akTyanbHbeiM TpergoM XXI Beka 6maropapst
MHOTVIM IPUYMHAM, CPERN KOTOPBIX: IIPO6/IeMbl C pe-
MOHTOM I'MJpOM30/IALIVIOHHBIX ITIOKPBITHIL, BBICOKAS CTO-
MMOCTb MaTepuaoB, HEBO3MOXXHOCTb Oe3/jeeKTHOTOo
BBIMTO/THEH VST TUAPOU3O/SIMOHHBIX PaboT, HaIIpuMep
13-33 CTECHEHHBIX YC/IOBUI CTPOUTENIbHBIX IIOIIA/IOK.
ITosiBNeHMe MIMPOKOTO aCCOPTUMEHTA MaTepUasIOB Ji/IA
repMeTM3aLNyU CTPOUTENbHBIX UIBOB II03BO/ISAET CTPOU-
Te/IAM IPOJO/LKUTD Pa3BUBATh HAIIPAB/IeHME IIEPBUYHOM
3amuTsl 6ETOHA, HO BOIIPOC YCTPOIICTBA BOJOHEIIPOHN-
IJaeMbIX KOHCTPYKLUI ;O CUX ITOP OCTaeTCA HefoCTa-
TOYHO U3Y4YEeHHBIM. VIMeromecst HApabOTKM HAOT BO3-
MO>KHOCTb ITPOEKTHPOBATb OETOHHbBIE CMECH C MapKOil
10 BofioHenpoHuaeMocTy Boirre W20. QakTuueckn 3To
HOJTHOCTBIO HEIIPOHUIIaeMas i/Isl CKBO3HOI (puIbTpanym
BOZIBI CTPYKTypa 6eTOHa, HO pM 6eTOHMPOBAHUY KOH-
CTPYKILUIT BCe e 00pa3yITcs YIaCTKM IMpoTedek. Bos-
HIKAIOUIVe IPOTEYKM YCIOBHO MOYKHO Pa3/ie/InTh Ha J1Ba
TUTA: BbI3BaHHbIE HapyIIeHVMEeM TeXHONIOT UM BefleHNA
6eTOHHBIX PabOT; IPOTEYKN Yepe3 CTPONUTENbHBIE IIBbI,
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NEPCIMEKTUBbI NMPON3BOLCTBA
NMNEHOCTEKJIOI PAHYJTATA

N EIO NMPMEHEHWNA

Abstract

The depleting deposits of sloughing clays lead to
the need to find a new source of raw materials. Widely
spread silica-containing rocks serve as a source of raw
materials for the production of lightweight porous ag-
gregates. This material becomes an alternative to light-
weight expanded clay. At the same time, it is not inferior
and sometimes has advantages in operation due to its low
density. Due to its characteristics, foam glass gravel can
be the main component in the production of lightweight
insulating concrete.

Key words: foam glass gravel, especially light-
weight concrete, glass-like aggregates, ultralight con-
crete.

Foam glass gravel is a kind of foam glass on the
basis of widespread mineral raw materials, obtained by
one-stage ceramic (firing) technology, in which the glass
phase is formed during firing and foaming, avoiding the
stage of boiling the glass mass in a special kiln.

The powder firing technology tested in pilot pro-
duction is proposed for industrial production of foam
glass gravel, which provides minimum cost and low en-
ergy consumption at the level of the world’s best available
technologies (BAT). Compliance with the BAT level is en-
sured due to low product density, single-stage production
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Vlcromaromuecs 3amachl 1€KTOBCIyYMBaeMbIX
IJIVH NPUBOJAT K HEOOXOAMMOCTH MONCKA HOBOII ChI-
pbeBoit 6a3bl. Takoit cbIpbeBOIl 623071 /15 MPOU3BOJ-
CTBa JIETKMX IIOPYUCTHIX 3aIIOTHUTENEN ABIATCA LU PO-
KO PacIpoCTpaHeHHbIe KpeMHe3eMCOofiepKalljyie IIOPOJIbI.
JlaHHDBI MaTepuas CTAHOBUTCS a/lbTEPHATIBOI JIETKOMY
KepamsuTty. IIpy aTOM OH He ycTymaerT, a MHOT/IA U MMe-
€T IpeMMYyLIeCTBa P SKCIUIyaTal M 33 CYET HU3KOM
IJIOTHOCTU. Brarogapsa cBoMM XapaKTepuUCTUKaM, Ie-
HOCTEKJIOTPaHY/IAT MOXKeT CTaTh OCHOBHBIM KOMIIOHEH-
TOM IIpY IIPOM3BOICTBE JIETKOTO TENIOU30/MALMIOHHOTO
6eToHa.

Knwwuesvie cnosa: nenocmexnozpanynsm, oco6o
JiezKuti 6emoH, cmexn08UOHbLe 3ANONHUMENU, YAbMPA-
sle2Kuil 6emo

[TeHOCTeKIOTpaHyIAT — PasHOBUAHOCTD IIEHO-
CTeKJIa Ha OCHOBE LIMPOKO PaclpOCTPaHEHHOTO MIUHe-
PanbHOTO CHIPbsA, ITONyYEHHAs 110 OJJHOCTAUITHON Ke-
paMmyeckoit (06)XMTroBOIT) TEXHOTOTUY, IPU KOTOPOI
crexnodasa obpasyeTcs B Xofie 00)KUTa U BCIEHVBaHNA,
MIHYS CTA/IUI0 BApKU CTEKTIOMACCHI B CIIEL[Ma/IbHOM TTeYIL.

JI7151 TpOMBIIIJIEHHOTO MTPOM3BOACTBA IEHOCTEKIO-
TpaHy/IATa IpefaraeTcs anpobdypoBaHHas B OIBITHO-
IPOMBIIIIEHHOM ITPOU3BOJCTBE OPOIIKOBA s 0OXKUTOBAs
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MexxayHapoaHas Hay4HO-TexXHu4eckas
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