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PE®EPATHI CTATEN, ONNYBJIUKOBAHHBIX B HOMEPE

CUHTE3 U CBOMCTBA KAJIBIIMUEBO-AJTIOMO®EPPUTOBOI'O IIEMEHTA C
HUCITIOJIb30BAHUEM TEXHOTI'EHHBIX MATEPHAJIOB

Bopucos U.H.!, Hoocesop A.I'.!, Hukuruna M.A!, Manyiinos B.E.?

! Besropoackmii rocyapcTBeHHbIi TeXHOJ0rHYecKuii yausepenter um. B.I'. [llyxosa
2000 HNO «TH-UHKUHUPUHT»

AHHoTanus. B craTbe paccMaTpuBaeTCs OTydeHNE KATBIIIEBO-ATIOMO(EPPUTOBOTO KIMHKEPA (LIEMEHTA) M3 TPEXKOMIIO-
HEHTHOI cMecH (METOIOM CIieKaHus), rae 56,2—57,4 mac.% cMecH COCTaBIISIOT AJIFOMO- U KEJIe30COIePIKAIe TEXHOTeHHBIE
OTXOJIbl. BBIIO yCTaHOBIICHO, YTO HCIOIb30BAHNE TEXHOT€HHBIX OTXO0B B KAUECTBE KOMIIOHEHTA CIPHEBOM CMECH IPUBOIUT
K CHIDKCHHUIO KOJIMYECTBa 00pasyronmxcs oTxon0B Ha 4,9-5,4 %, npu nomyuernu 300 000 TOHH KaabIneBO-aTIOMOGEPPUTO-
BOTO IIEMEHTa B ToJ. [IpencraBieHbl pe3yabTaThl KAYECTBEHHOTO M KOJTWYECTBEHHOTO PEHTIeHO()A30BOTO aHAIN3a TOTyUYCH-
HBIX KIIMHKEPOB, KOTOPBIE CBUAETENHCTBYIOT O ()OPMUPOBAHNH B KAUECTBE OCHOBHBIX KIIMHKEPHBIX (ha3 — AIFOMHHATOB Kallb-
uust (CA, C3A, Ci2A7), amomodepputa kanpuus (Caz(AlFe),0s) u cunnkara kanpuus (a-, f-C2S) Bo Bcex obdpasiax. KiuH-
KepHbIe (pa3bl amoMHUHATa U aTFOMO(EeppHTa KaJblius 00pa3yloTcsl He B YHCTOM BUJIE, a C BHEIPEHUEM IIPUMECHBIX DJIEMEHTOB
(Mg?*, Ti*"). Onpenenenue ruapaTaluoHHoit aktueHOCTH KADI] nokasaio, 4To KOJIMYECTBEHHOE COOTHOLIEHUE KJIMHKEPHBIX
¢da3 CA: Cay(AlFe),0s5 = 38,8:33,8 (KADK I) u CA: Cay(Al,Fe),0s = 27,6:23,9 (KADK II) npuBOAUT K POCTY MPOYHOCTH
LIEMEHTHOTO KaMH$ B HauaJIbHbIe CPOKH TBepAeHus Ha 48 u 32 MIla, a B mo3nHue cpoku (28 cyTOK) K BO3pacTaro MPOYHOCTH
Ha 28 u 8 MlIa, COOTBETCTBEHHO.

KiroueBble cjI0Ba: TCXHOTCHHBIC MaTepHAIIbI, KAIBIIUCBO-ATIOMO(QEPPUTOBEIA IEMEHT, (Da30BBIA COCTAB, aFOMUHATEHI
KaJIBITHS, ATFOMOQEPPUT KAIBITUS, SHEPTO- U pecypcocOepexeHre

Jist uutuposanus: bopucos, 1. H. Cunre3 n cBoiicTBa KaJIbIMEeBO-aMIOMOGEPPUTOBOTO [IEMEHTa ¢ UCIIOJIb30BAHNEM TEXHOTCHHBIX
marepuainos / M. H. Bopucos, A. I'. HoBocenos, M. A. Hukuruna, B. E. Manyiinos / Texauka u Texnonorus cuiankatos. — 2024. — T. 31,
Ne2.-C.108-117.

MCCJIEJOBAHUE CBOMCTB KEPAMUYECKOI'O PSJIOBOI'O KUPIIMYA HA OCHOBE OTXO/10B
BYPEHUS HE®TEJIOBBIBAIOIIEN OTPACJIH

Pomamniok B.C.!, Knumosa JL.B.!, SIuenko E.A.!, TpeTbsik A.A.!

'JOxn0-Pocceniickuii rocyapcrBeHHblii moauTexanuecknii yausepeurer (HIIN) umenn M.H. ILiaToBa

AnHoTtanus. Llempio TaHHBIX UCCIETOBAHUHN SIBISIETCS OIPEIeIeHHEe BO3MOKHOCTH HCIOIB30BaHUSA OYPOBBIX IIIAMOB C
HeTIHBIX MecTopox eI FODO B kadecTBe CHIPHS IS TPOU3BOICTBA KEPAMUIECKOTO PAI0BOTO KHPIIHYA C MAKCHMAaIbHBIM
CoJiepKaHHEM UX B CHIPEBOW CMECH 3a CUET M3YUEHHUS UX (HM3NKO-XUMHUECKUX CBOHCTB. OOBEKTaMH MICCIEIOBAHUIN OBLIH
BBIOpaHbI: OypoBOH mIIaM — 0TX0a A00bran HedTn CraBsHCKOTO MecTopokaeHus (KpacHomapckuii kpait) u rimaa (BKB-2)
Buagumupckoro kapeepa (Poctosckas obmacts). [To pesyabraram mcciemoBanuii copMmynpoBaHa paboyas THIIOTe3a, 3a-
KJIFOYAOLIYIOCS B TOM, YTO KOMILJIEKCHAsI epepad0oTKa KOMITO3ULIMK MUHEPAIBHOW COCTABIISIIOLIECH OTXO/I0B OypeHUsl U Iuia-
CTHYHOM TJIMHBI HA 3Tamax MoJAroTOBKH, (HOPMOBAHUS, CYIIKH 00CCIICYNBACT B YCIOBUSIX HU3KOTEMIIEPATYPHOTO O0XKHUTa CO-
OTBETCTBHE (PU3NKO—XUMUYECKUX CBOMCTB Kuprnya TpedoBanusm ['OCT 5302018 n ux coxpaHeHue B Ipolecce JIUTEIbHON
9KCIUTYaTal|H.

KiroueBble cj10Ba: TCXHOTCHHEIC OTXO0AhbI, 6yp0BOI>i jiamMm, rijigHa, pHHOBOﬁ KUpIHun4d, CbIpbeBast CMEChb.

Jas murupoBanusi: Pomaniok, B. C. ®u3nko-XxumMuyeckre CBOMCTBA KEPaMHYECKOTO PSIOBOTO KHPIHYa HA OCHOBE OTXOJIOB OypeHHS
HedTenooObBaromeii otpaciu / B. C. Pomanrok, JI. B. Kiimmoga, E. A. Sluenko, A. A. Tpetbsik / TeXHUKa 1 TEXHOJIOTHSI CHITUKATOB. — 2024,
—T.31, Ne 2. - C. 118-127.

TEPMOCTOMKOCTH 3AJIMBOYHBIX IEHONOJUA3O0IIUAHYPATOB

3omaorapes M.E.!, Haranoscknii 10.K.2, Ymkos B.A.!

! HanuonanbHbIH HCCIeI0BATENbCKHIT MOCKOBCKHI roOCy1apCTBEHHbIN CTPOUTEIbHbIH YHUBEPCHTET

2®I'BY «BcepoccuiicKkuii HAYYHO-HCCIEA0BATEIbLCKHIA HHCTHTYT IIPOTHBONOKAPHOH 060ponsl MUC Poccun»

AHHOTaUMA. B COBpeMEHHON CTPOUTENBHON UHIYCTPHUM JUIsl IOBBIILIEHUSI TEPMUYECKOTO CONPOTUBIIEHUSI KOHCTPYKLMNA U
CHIDKEHUSI TETUIOBBIX MTOTEPH MIMPOKO MCIONIB3YIOT 3aJIMBOYHBIC TIEHOIIIACTHI HA OCHOBE PEAKIIMOHHOCIIOCOOHBIX OJIMTOMEPOB,
o0Jaiaromye BEICOKMMH KCIUTyaTallMOHHBIMU XapakTepucTiukamu. [Ipu 3ToM, ocoboe BHUMaHHE yIEIsI0T IPUMEHEHHUIO TIe-
Honomuu3onuanyparos (ITMP). Onnako, B HAy4HO-TEXHUYECKON JTUTEPAType MPAKTUUECKH OTCYTCTBYIOT JaHHBIE O BIUSHUU
COCTaBa TEHOIOJIMHU30IMAHYPATOB Ha UX TepMHUUecKue cBoiicTBa. 1{enbio HacTosIeit paOoThI ABJISIETCS YCTAHOBIICHUE BITHUSI-
HUS COOTHOIIICHUS W30IIMaHAT/TIOJINOJI, COAepKaHus MoaudukaTopa (Tpuxiopponmwidocdara) U KaxKyIIeHcs MIOTHOCTH TICH
Ha TepMuueckue cBoiicta 3anuBouHbix [T1P. Tepmuyeckue cBoiictBa [INP, npu ux HarpeBanuu B uHTEpBasie Temmneparyp 30-
800 °C B atMocdepe a30Ta 1 Ha BO3AyXE, UCCICIOBAIU C MOMOIIBI0 MYJIBTAMOIAIEHOTO TEPMOAHATUTHYSCKOTO KOMILIEKCa
DuPont-9900 (cxopocts HarpeBa 20°C/MuH). BrIsIBIEHO, YTO TEPMOOKHCINTENBHOE PA3JIOKEHHE MEHOIOINU30IMAaHYyPATOB
SIBIISIETCSI SIPKO BBIPaYKEHHBIM, JIBYXCTaJIMHHBIM IporieccoM, a aectpykuus [TMP B nHepTHOM cpese (a30Te) -0IHOCTaANHHBIM
MIPOLECCOM, UYTO CBUAETENBCTBYET O Pa3IMYHBIX MEXAHM3Max Pa3lIoKEHMs MEHOIUIACTOB Ha BO3AyXe M a3oTe. B pesynbraTe
9KCIIEPUMEHTANIBHBIX HCCIEIOBAHUH BBISBICHO, YTO uccienoBanHele [IMP Oosee ycTONUYMBBI K TEPMOOKHCIHTENHEHOMN
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JECTPYKLUHU YeM K TepMHUYECKON AeCTpyKIHH. TepMuueckre CBOMCTBA YKa3aHHBIX IEHOIMJIACTOB 3aBHCAT OT COOTHOIICHUS
n3onunanat/monuon u copepxanust TXIID. [TnoTHOCTs NEHOMOIMNU30INAHYPATOB HE3HAYUTEIBLHO BIMSACT HA UX TEPMOCTON-
KocTb. [Ipu onTMansHOM cofepskaHuu UCXOAHbIX KomrioHeHToB [T1P o6nanaror 6osiee BEICOKOI TEpMOCTOWKOCTBIO IO CpaB-
HEHHIO C )KeCTKUMH neHonoymyperanamu (I1ITY).

KiroueBbie ciioBa: NEHONOJIMN301UaHypaT, INIOTHOCTb, IMOTEPA MACChl, TCPMHUYCCKAA U TCPMOOKHUCIUTECIIbHAA ACCTPYK-
oy, CKOPOCTh Pa3JIOKCHUA.

Jst uuTupoBanus: 3onorapes, M. E. TepmocToiikocTs 3anmBovHbIX neHonoiauusonuanyparos / M. E. 3onorapes, }O. K. Haranos-
ckwii, B. A. YikoB // Texuuka v TeXHOJIOTHs cuiukatoB. — 2024, — T. 31, Ne 2. — C. 128-139.

NEPCINEKTHUBBI UCIOJb30BAHUS OTXOJ0B CTPOUTEJIBLHOM KEPAMUKH ITPH
MPOU3BOJCTBE CTPOUTEJIBHBIX MATEPUAJIOB

Bapysnun A.A.!, 3akpesckas JLB.!.

'Brapumupcekuii Focynapcrsennblii Yausepcuter nmMenn Ajgexcanapa I'puropsesnya nu Hukonas
I'puropbeBuya CT0J1eTOBBIX

AHHOTanu. [IpuBe1eHbI OCHOBHBIE TEXHOJOTMYECKUE aCIIEKThI IPOU3BOICTBA CTPOUTENIbHOM KepaMuku. Ha ocHOBe aHa-
JIM3a JINTEPaTYPHBIX UCTOUYHUKOB MPOBEIECHA KOMIUIEKCHAs OIEHKA LEIECOO00Pa3sHOCTH UCIIOIb30BaHHUS OTXO0J0B CTPOUTEIb-
HOM KEpaMUKHU B KAa4Y€CTBE BTOPUYHOT'O ChIPbA JJIA IMTPOU3BOACTBA HOBBIX CTPOUTCIBHBIX MaTCPUAIOB. Ha ocnoBanmu uccnie-
JOBaHUsA pa60T COBPEMEHHBIX YUYCHBIX YCTAHOBJICHO, YTO OTXO/IbI 605[ CTpOHTeHBHOﬁ KEpaMUKH ITPUTOJAHBI JJIs1 UCITOJIB30BaHUA
B Ka4yeCTBE 3aIlOJIHUTEINS, YACTUYHOM 3aMEHBI LIEMEHTa M PEaKIMOHHO-aKTHBHOW J100aBKHM B OeTOHaX M pactBopax. Ilpu mc-
MOJIb30BAaHUU 0OsI CTPOMTENFHOM KEpaMHUKH B Ka4eCTBE 3aIlOJIHUTENS PEKOMEHYeTCsl OrpaHUYMBaTh 3aMelICHHE HaTypajb-
Horo 3arnoyiHuTens: Ha ypoBHe 20-30%, COBMECTHO MCHOJB3Ys pa3jiMuHble JOOABKU: IIACTU(QHULIUPYIONINE U yIydIIaioniye
peoTeXHOIOrHYeCKUe U (PU3UKO-MEXaHHMYeCKne CBOMCTBA OeToHa. TOHKOMOJIOTBIE OTXOJIBI KMPIIMYHOTO 0051 001a1at0T my1I-
1[0JIaHOBOM aKTUBHOCTHIO U IIPH MCITOJIb30BAHUH B KAYECTBE PEAKIIMOHHO-aKTUBHOM T00aBKH MM YaCTHYHOM 3aMEHBI [IeMEHTa
B OeroHax M pactBopax 10 20-25% crocoOHBI yiaydmars CTPYKTYpY LIEMEHTHOI'O KaMHs, MMOBBIIIATh NPOYHOCTh, CHIXKATh
MaKpOIIOPHCTOCTh M MPOHUKHOBEHHE XJIOPUA-MOHOB, YBEIMIMBATh CYIb(PaTOCTOMKOCTE. Takoro poaa BsDKyIIEe CKIOHHO K
Gosiee Mo3THEMY HAOOPY NMPOYHOCTH IO CPABHEHMIO C MOPTIaHALEMEHTOM. KpoMe TOro, OTX0[bl CTPOUTENBFHON KEPAMUKH
MOXHO IIPUMEHSATH B IIPOM3BOJICTBE aKTHBUPOBAHHBIX IIEIOYBIO IEMEHTOB M IIUIAKOLIETIOYHBIX BSDKYIIHX, & TAK)KE KaK ChIPbe
JUTSl IPOX3BOJICTBA HOBOT'O KMPIINYA MITM yCTPONHCTBA OCHOBAHHHN JOPOKHBIX OJIEkK 1. BBISBIEHO, 4TO MPOM3BOACTBO CTPOUTEIH-
HBIX MaTEpPHAJIOB U U3AEINI HA OCHOBE OTXOJJOB CTPOUTEIILHOM KEPAMUKH SIBJISICTCS IEPCIIEKTUBHBIM HAIPaBICHUEM Pa3BUTHUS
CTPOUTENBHOIO MIPOU3BOJICTBA. BO3MOXKHO HE TOJBKO MTOIy4EHHE MaTEPUANIOB PABHBIX 10 Ka4ECTBY U3AEIUSAM Ha HATypallb-
HOM CBIPBE, HO U C MOBBIIICHHBIMHA XapaKTCPUCTUKAMM.

KoaroueBble cioBa: Kupnnunelid 00if, crpouTtenbHas Kepamuka, rnepepaboTka, PEelUKINHT, 3al0JHUTENb sl OCTOHOB,
PpEeaKkLMOHHO-aKTUBHAs 100aBKa, YaCTUYHAs 3aMEHa LIEMEHTa, ITyI1I0JIaHOBAasi aKTUBHOCTb.

Jas uutupoBanus: bapy3aun, A. A. IlepcrieKTHBBI UCTIOIB30BAHUS OTXO0B CTPOUTENIHON KEpaMUKHU IPH IIPOU3BOICTBE CTPOUTEIIb-
HBIX MaTepuaioB / A. A. Bapysaun, JI. B. 3akpeBckas / Texuuka u TexHoaorus cwikatos. — 2024, — T. 31, Ne 2. — C. 140-153.

CTPYKTYPA IIOP AYENUCTOI'O BETOHA C OTXOAAMHU CTEKJIOBOS 3JIEKTPOHHO-
JYYEBBIX TPYBOK

Amnanknii 1.I'.1, Msipuksinos U.M.!

! HanmnonanbHbIi Hecae10BaTe bCKHii MOCKOBCKHIT TOCY/IaPCTBEHHbINH CTPOUTEIbHbBIA YHHBEPCHTET

AnHoTanus. Ha ceroqHsmHmiA IeHp elle 0CTaeTcs aKTyallbHBIM BOIIPOC OOpAIIeHUs C TOKCHYHBIMU HECOPTHPOBAHHBIMU
OTXOJaMH CTEKI000s AIEKTPOHHO-ITy4eBBIX TpyOoK (DJIT). B pabore mpemraraercs 3aMEHUTH 9aCTh MEITKO3EPHUCTOTO 3aI0JI-
HUTEJNS SUYEUCTOro OSTOHA, MPEAHA3HAYCHHOTO JUIS 3BYKO-, TEIUIO- MM PAAMAI[MOHHON 3all[UThl, HA TEPMOOOPaObOTaHHbBIC B
MPUCYTCTBUH PacTBOpa ruapokcuaa Harpus otxosl DJIT. Llenp uccienoBanus U3yduTh CTPYKTYpOOOPa30BAHUE MOP SUCH-
CTOro OETOHA MPH 3aMEHE YacTH 3aroIHUTENs. MUKPOCKOIUS pa3iioMa 00pa3iioB HCCIIeI0BANACh KaK BU3YyalbHO, TAK U C HUC-
MOJIb30BAaHUEM MIPOTPAMMHOI0 00ECIIeUeHHsI, KOTOPOE MO3BOJISUIO OLEHUBATH Pa3Mephl MOP MPHU MEPEBOJIE U300PAKEHHS B Pe-
nbeduoe. [IpoBeieHHOE HCClIeIOBAHUE TOKA3ANI0, YTO TP 3aMEHE 3aMOIHUTENS TPOUCXOIUT HE TONBKO KOJIMYECTBEHHBIC H3-
MEHEHHsI pPa3MepOB 10, HO M KaUeCTBEHHbIC M3MEHEHUSI, CBSI3aHHBIE C MEXaHU3MOM (OPMHUPOBaHHS CTPYKTYpHI op. Tak npu
J00aBJICHUM TEPMOOOPAOOTAHHBIX B INEIOYHOW Cpelle HECOPTUPOBAHHBIX OTXOJOB AMAMETPOM dacTuil He Oosnee 630 MKM
HaOJII0]ATIOCh YMEHBIIIEHHE pa3Mepa Iop M yMeHbIIIeHHe pa3dpoca 1o pa3Mepam, 10 CPaBHEHHIO ¢ ATAIOHHBIM 00pa3om. 13-
MEHEHHsI 00yCIIOBJIEHBI CTPYKTYPOOOpa3oBaHneM, KOTOPOE MOXKHO pa3/IeuTh Ha JBE CTaJuH1 - GOPMUPOBAHUE KOHTIIOMEPATOB
U UX BclyuuBaHue. [Ipu yMEHbBIIICHUH THAMETPa YaCcTH OTXOJI0B MAKCHMAIBHOTO pa3Mepa B 90 MKM (PUKCHPOBAJIOCH CHIIKE-
HHUE pa3Mepa Mop MO CPABHEHHUIO C STAJIOHHBIM, HO BCIICICTBHE (POPMUpPOBAHMSI CKelleTa OeTOHA paHee OKOHUYAHUS Ta3000pa-
30BaHUs HAOIIOAAIOCh pa3pyIICHUE CTEHOK TTOpP.

Ki1roueBble c10Ba: ss4enCTHI OETOH, CTEKII000H, 3TIEKTPOHHO-Ty4eBast TpyOKa, CTPYKTypa HOp, OTXObI KHHECKOTa.

Jis murupoBanusi: Anmankuii, 1. I'. Ctpykrypa nop staencroro 6€ToHa ¢ 0TXOJaMH CTEKJI000sI SJICKTPOHHO-ITy4eBBIX TpyOok / JI. I'.
Anmnanxwii, 1. M. Mspuksiaos // TexHuka u TeXHOIOTUS cHunkaToB. — 2024, — T. 32, Ne -2, — C. 154-162.
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PACHIMPEHUE ®YHKIIMOHAJIBHBIX CBOMCTB IEMEHTHO-CUJIMKATHOM KPACKH
Sxosaes ..., Iynos U.A.!, Cannosa 3.C.!, leppymmun I'.H.!, Bypbsanos A.®.%, [lynecosa WU.I'.}
'MskeBckmii rocygapcTBeHHbI Texaudeckuii ynupepcenteT uMend M.T. Kanamnnkosa
HauuoHANbHBIH UCCTE0BATENLCKIIT MOCKOBCKHIl IOCY/IaPCTBEHHbIN CTPOUTEILHBII YHHBEPCHTET
3000 «HoBblii 10M», . MiKeBCK

AnHoTanus. B pabore onncana olHOKOMITOHEHTHAsI [IEMEHTHO-CHIIMKATHAsl Kpacka Ha OCHOBE O€JI0ro MOpTIIaHALEeMEHTa
U THOPOCHIIMKATA HATPHS, B KOTOPOM OTCYTCTBYIOT JOPOTOCTOSIIME OKCUJI LIMHKA U KaIUeBOe KuaKoe cTekio. Kpacky npen-
MIOJIaTaeTCs POU3BOIMUTD B BUJIE CYXOi CMeCH, KOTOpasi MOXKeT OBITh IPUMEHEHa B YCIOBUAX CTPOUTEIBHOM IUIOIIAIH C HC-
nop30BaHueM cMecuteneil. [lokasaHo, 4To BBeZeHHE B 0a30BBIH COCTAaB KPAaCKH XPU30THUIIOBEIX HAHOBOJIOKOH MO3BOJISET UC-
MTOJTE30BATh €€ ISl OKPACK! TOPAYNX MOBEPXHOCTEH, paboratomux npu temreparypax 10 700 °C. Mcnonp3oBaHue HAHOINC-
MIEPCHOTO JTMOKCHAA THTaHA B COCTaBE LIEMEHTHO-CHIIMKATHOI Kpacku 00eCcIedrBaeT CaMOOYNCTKY OKPAIICHHOTO TIOKPBITHS
BCJIEACTBHE (POTOKATAIUTHUECKUX PEAKIUIA Ha 3arpsI3HEHHOM MOBEPXHOCTH.

KaioueBble cjioBa: IEMEHTHO-CUIIMKATHAS KPacKa, TEPMOCTONKOCTh, TPEUIMHOCTOMKOCTD, THAPOCHIMKAT HaTpus, pocdar
HaTpHsi, MUKPOCTPYKTYPa, SHEPrOJUCIIEPCUOHHBIA aHATIN3.

Jns untupoBanus: Sxosnes, I'. Y. Pacmmpenne GpyHKINOHATIBHBIX CBOWCTB IEMEHTHO-CHIIMKATHOM Kkpacku / I'. U. Skoenes, U. A.
[ynos, 3. C. Caunosa, I'. H. [lepymmn, A. @. Bypesanos, U. I'. [lynecoa // Texauka u Texnonorus cuiaukaro. — 2024. — T. 31, Ne 2. — C.
163-173.

BJIMAHHUE INIJIACTU®UKATOPA HA ITPOLECCHI HEPEKPUCTAJIJIN3ATIMU ITPU TBEPJEHNN
JABEHAJIIIATHUKAJIBHUEBOI'O CEMUAIIOMHUHATA KAJIbIIUS

Kpuso6opoaos 10.P.!, Kpuso6opogosa C.10.!

! HaumoHaabHbIii Mccaen0BaTe bCKuii MOCKOBCKU roCyIapCTBEHHbINH CTPOMTENLHBIA YHHBEPCHTET

AHHoTanus. PaccMarpuBaercsi MexaHU3M CTPYKTypoOOpa3oBaHUs NIPU TMAPATAlMU JBEHAAIATHKAIBIEBOTO CEMHAIIO-
MUHATa B IPUCYTCTBUU HHaCTI/I(bI/IKaTOpa. HCHB}O HCCIICI0BAaHUA ABJIAJIOCH YCTAHOBJICHUE BIIUSAHUA l'IJ'IaCTI/I(I)I/IKaTOpa Ha I10JIn-
KapOOKCHJIATHOM OCHOBE Ha (hOPMHUPOBAHUE M MOP(OJIOTHIO 00pa3yIOIIUXCs THAPATHBIX Pa3. OOBEKTOM HCCICIOBAHUS SIB-
JISUICSL MUHEpa JIBeHaAUaTHKaIbLueBblid cemuamomMutar 12Ca0-7A1,03 crabuinbHOl a-hOpPMBL, UMEIOLINN KyOHYECKYI0 CHH-
TOHMIO U IUTaCTU(UKATOP Ha MOJUKAapOOKCHIIaTHOH ocHOBe. CTPYKTYypa LIEMEHTHOTO KaMHs M3y4alach C IPUMEHEHHEM PEHT-
reHo(azoBoOro M IEKTPOHHO-MUKPOCKONMYECKOro aHanu3a. [IpencraBieH MexaHu3M CTPYKTypOoOOpa3oBaHuUs MpU THApaTa-
MU IBEHAAATHKAIBIIEeBOro ceMuamoMuaara 12Ca0-7A1,03 B mpucyTCTBHU IUTaCTH(PHUKATOPA, 3aKITFOYAFOIIUICS B 00pa3o-
BaHMH MEJIKOAMCIIEPCHBIX IJI0XO0 3aKPUCTAIIM30BAHHBIX TeKCarOHAIBHBIX KPHCTAJUIOB THAPOATIOMHUHATA Kaiubuus. [Ipucyr-
CTBHE CYIIEpPIUIaCTU(PHUKATOPA B COCTABE THIPATHPYIOIIETOCS ATFOMIUHATA KAIBIHS 3aMEJISIET 3apOXKICHAE U POCT KPUCTAIIIO-
THIIPATOB M3-32 00pa3yrolIeiicss Ha MOBEPXHOCTHU pa3lieNa KHUIKOH 1 TBepIor (a3 IIeHKH, CO3atoel CTPyKTYPHO-MEXaH -
Yyeckuii 6apbep, YTO MPUBOAMT K 3aMEUICHUIO HACHIIIICHNUS JKUAKON (a3sl, HO CIOCOOCTBYET (POPMUPOBAHUIO OOIBIIETO KO-
YeCTBa LIEHTPOB KPUCTAIUIN3ANNN M OZHOBPEMEHHOMY POCTY MEJKHX KPHCTAJUIOB KAaK Te€KCarOHaJIbHOTO, TaK M KyOHIeCcKOro
raburyca.

KiroueBble ci10Ba: ABCHAAIATHKAIBIUEBBIN CEMUATIOMUHAT, JOPMHUPOBAHUE U MOP(OIOTHS KPUCTATUIOTHAPATOB, F'eKCa-
TOHAIBHBIC TUPOATIOMHUHATHI KaIbIIUs, KyOHUECKUE THIPOATFOMUHATHI KaIbIIHsI, ICPEKPUCTAIUTH3AINS, IIACTU(UKATOP

JUISI HUTUPOBAHMSI: Kpusobopomos, FO. P. BnusHue mnactudukatopa Ha NpOLECCH MEPEeKPUCTAUTH3AIHN TIPH TBEPIACHUH JBE-
HaIATHKAIBIHEBOTO cemuantoMunara kaiapius / F0. P. Kpuso6opomos, C. 10. Kpurobopoaosa // TexHuKa W TEXHOJIOTHS CHIMKATOB. —
2024. - T.31, Ne 2. — C. 174-181.

MOJIUPUIIMPOBAHUE CBOMCTB 'MJIPOTEXHUYECKUX BETOHOB JJOGABKAMHU HA OCHOBE
BbICOKOMOJIEKYJISIPHbIX COEJJMHEHUI

Camuenko C.B.!, To6oJes IT.JI. !

"HannonanbHbIi Hec/en0BaTeIbcKHii MOCKOBCKHI TOCY1aAPCTBEHHbII CTPOHTEILHbIN YHHBEPCHTET

Annotanusi. ObecrieueHre BEICOKOM BOJZOHENPOHUIIAEMOCTH, MOPO30CTOMKOCTH U KOPPO3HOHHON CTOMKOCTH KOHCTPYK-
LUH TUAPOTEXHUYECKHX COOPYKEHHH JIOCTUTaeTCs CO31aHHeM OETOHOB IJIOTHOM CTPYKTYPBI, TO3BOJISIOIIEH BOCIIPHUHUMATH
arpecCUBHBIC BO3ACUCTBUS. DTO BO3MOXKHO MOTU(PHKAIIMEH CTPYKTYPHI OETOHA ITOTUMEPHBIMH T00aBKaMH HOBOT'O TIOKOJICHUSI.
BBezieHue noiauMepHbIX J00aBOK OKa3bIBACT IUTACTU(UIMPYIOLIEe ACHCTBUE U CIIOCOOCTBYET COXPAHEHUIO TEXHOIOTHUECKIX
CBOMCTB OETOHHO# cMecH, MOJU(UIIPYET MOPOBYIO CTPYKTYPY OSTOHA M OKa3bIBACT BIHMSHUE HA POPMHUPOBAHKE POTHOCTH
LIEMEHTHOTO KaMHs. B paboTe npencTaBieHbl pe3yabTaThl HCCIIEIOBAHUI O BIMSHUY MTOJMMEPHOM 100aBKH HA OCHOBE MOJIH-
BUHUIINHAPPOJINAOHA HA OCHOBHBIE CBOWCTBA MOPTIAHAIIEMEHTHOTO BSKYILETO. Y CTAHOBJICHO, YTO MPOYHOCTh Ha CXKaTHE B
BO3pacTe 2 CyT HOBBIAeTcs Ha 7% Ipu CoAepKaHWU MOJIUMEpHOH 1o6aBku B KonudecTse 0,8%. Takke BBeneHue moaumep-
HOI 100aBKH TOBBIIIAET MPOYHOCTH HA CXKATHE B BO3pacTe 28 cyT mpu ee coaepxanuu B komudectse 0,6 u 0,8% Ha 22 u 27%
COOTBETCTBEHHO. Y CTAaHOBJICHO BIIUSHUE MOJIMMEPHOTO Mo gudrkaTopa Ha (hopMHUPOBaHKE ITEPBOHAYAIBLHOM CTPYKTYPBI, IPO-
SBJIAIOIIEECA B YBCIIMYCHU N BPEMCHHN HavaJla U YCKOPECHUU KOHIIA CXBAaTbIBaAHUA. I/I3yqua KHMHETHUKA TCIIJIOBBIACIICHUS HIEMECHT-
HOTO TeCTa B MPUCYTCTBUH NoJUMepHOro Moaudukaropa B konuuectse 0,6 %. [IpuBenens! nannsie gazoBoro cocrasa 1e-
MEHTHOTO KaMHs B IPUCYTCTBHH ITOJIMMEPHOT0 MOIM(HUKATOPa. Y CTAaHOBIEHO C ITOMOIIBIO METO/I0B JIEKTPOHHO-MHUKPOCKO-
MTMYECKOT0 aHAJIM3a, YTO BBE/ICHHE ITOJIMMEPHON 100aBKH CIIOCOOCTBYET MOAN(BHKALME MUKPOCTPYKTYPBI LIEMEHTHOT'O KaMHS
¢ oOpa3zoBaHHMeM OoJiee TUIOTHOM OJHOPOIHOW CTPYKTYpHI. [IpHBeeHHBIC PE3yNbTaThl MUCCICIOBAHUN YUUTHIBAIOTCS TIPH
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pa3paboTKe COCTaBOB OETOHOB C KOMILJIEKCOM 3aaHHBIX CBOMCTB, HEOOXOJUMBIX JUIS CTPOUTEIBCTBA IHPOTEXHUUECKHUX CO-
OpYXEHHUH.

KaroueBsble ci10Ba: rHAPOTEXHHYESCKUIA OCTOH, TIOPTIAHALIEMEHT, OIUMEpPHAs 100aBKa, YIIIOTHEHHE CTPYKTYPbI, CTPYK-
TypooOpa3oBaHHe

Jst murupoBanmsi: Camyenko, C. B. MoxudurypoBanue CBOMCTB THAPOTEXHUIECKUX OETOHOB 100AaBKaMHU HAa OCHOBE BEICOKOMOJIE-
kymsipHbIx coenunennii / C. B. Camuenko, I1. [I. To6oxnes / Texuuka u Texuonorus cuiaukatos. — 2024. — T. 31, Ne 2. — C. 182-193.
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SYNTHESIS AND PROPERTIES OF CALCIUM-ALUMINOFERRITE CEMENT USING
MAN-MADE MATERIALS

Borisov L.N. !, Novoselova A.G. !, Nikitina M.A.!, Manuilov V.E.2

! Belgorod State Technological University named after V.G. Shukhov
2«TP-ENGINEERING» Limited Liability Company

Abstract. The article discusses the production of calcium-aluminoferrite clinker (cement) from a three-component mixture
(by sintering), where 56.2-57.4 wt.% of the mixture consists of aluminum— and iron-containing man-made waste. It was found
that the use of man-made waste as a component of the raw material mixture leads to a decrease in the amount of waste generated
by 4.9-5.4%, based on the production of 300,000 tons of calcium-alumoferrite cement per year. The results of qualitative and
quantitative X—ray phase analysis of the clinkers obtained are presented, which indicate the formation of calcium aluminates
(CA, Cs3A, CipA7), calcium aluminoferrite (Cax(AlFe),0s) and calcium silicate (a-, B-C»S) as the main clinker phases in all
samples. Clinker phases of aluminate and calcium aluminoferrite are formed not in pure form, but with the introduction of
impurity elements (Mg?*, Ti*"). Determination of the hydration activity of CAFC showed that the quantitative ratio of clinker
phases CA:Cay(AlFe),0s = 38.8:33.8 (CAFC I) and CA:Cax(ALFe),0s = 27.6:23.9 (CAFC 1I) leads to an increase in the
strength of cement stone in the initial periods of hardening by 48 and 32 MPa, and in later periods (28 days) - to an increase in
strength by 28 and 8 MPa, respectively.

Key words: technogenic materials, calcium-alumoferrite cement, phase composition, calcium aluminates, calcium alumi-
noferrite, energy and resource conservation

For citation: Borisov, 1. N. Synthesis and properties of calcium-aluminoferrite cement using technogenic materials / I. N. Borisov, A. G.
Novoselov, M. A. Nikitina, V. E. Manuilov // Technique and technology of silicates. — 2024. Vol. — 31, No-2. — Pp. 108 — 117

RESEARCH OF THE PROPERTIES OF CERAMIC ORDINARY BRICK BASED ON DRILLING
WASTE OF THE OIL PRODUCTION INDUSTRY

Romanyuk V.S.!, Klimova L.V.!, Yatsenko E.A.!, Tretyak A.A.!

I Platov South-Russian State Polytechnic University (NPI)

Abstract. The purpose of these studies is to determine the possibility of using drill cuttings from the oil fields of the South-
ern Federal District as a source for the production of ceramic ordinary bricks with their maximum content in the initial mixture
to take into account their physical and chemical properties. The objects of study were: drill cuttings from the Slavyanskoye oil
field (Krasnodar region) and clay (VKV-2) from the Vladimirovsky quarry (Rostov region). Based on the research results, a
working hypothesis has been formulated, which is that complex processing of the composition of the mineral component of
drilling waste and plastic clay at the stages of preparation, molding, and drying ensures, under low-temperature firing condi-
tions, compliance of the physical and chemical properties of brick with the requirements of GOST 530-2018 and their preser-
vation during long-term operation.

Key words: technogenic waste, drill cuttings, clay, ordinary brick, raw material mixture.

For citation: Romanyuk, V. S. Research of the properties of ceramic ordinary brick based on drilling waste of the oil production industry
/V.S. Romanyuk, L. V. Klimova, E. A. Yatsenko, A. A. Tretyak // Technique and technology of silicates. — 2024. Vol. — 31, No2. — Pp. 118
—127.

THERMAL STABILITY OF CASTING POLYISOCYANURATE FOAMS
Zolotarev MLE.!, Naganovskii Y.K.2, Ushkov V.A.!

' Moscow State University of Civil Engineering (National Research University)
2VNIIPO of EMERCOM

Abstract. In the modern construction industry for increasing the thermal resistance of structures and reducing heat losses,
casting foams based on reactive oligomers with high performance characteristics are widely used. At the same time, special
attention is paid to the use of polyisocyanurate foams (PIR). However, in the scientific and technical literature there are practi-
cally no data on the influence of the composition of polyisocyanurate foams on their thermal properties. The purpose of this
work is to determine the influence of isocyanate/polyol ratio, modifier content (trichloropropyl phosphate) and apparent density
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of foams on the thermal properties of casting PIRs. Thermal properties of PIRs, when heated in the temperature range of 30-
800 °C in nitrogen atmosphere and in air, were investigated using multimodal thermal analytical complex DuPont-9900 (heating
rate 20°C/min). It was revealed that the thermo-oxidative decomposition of polyisocyanurate foams is a pronounced, two-stage
process, and the degradation of PIR in an inert medium (nitrogen) is a one-stage process, which indicates different mechanisms
of decomposition of foams in air and nitrogen. As a result of experimental studies, it was revealed that the investigated PIRs
are more resistant to thermo-oxidative degradation than to thermal degradation. The thermal properties of the above foams
depend on the isocyanate/polyol ratio and TCPP content. The density of polyisocyanurate foams insignificantly affects their
thermal resistance. At the optimal content of initial components PIRs have higher thermal resistance compared to rigid polyu-
rethane foams (FPU).

Key words: polyisocyanurate foam, density, mass loss, thermal and thermo-oxidative degradation, decomposition rate

For citation: Zolotarev, M. E. Thermal stability of casting polyisocyanurate foams / M. E. Zolotarev, Y. K. Naganovskii, V. A. Ushkov
// Technique and technology of silicates. — 2024. Vol. — 31, No2. — Pp. 128-139.

PROSPECTS FOR THE USE OF CONSTRUCTION CERAMICS WASTE IN

THE PRODUCTION OF BUILDING MATERIALS

Baruzdin A.A.!, Zakrevskaya L.V.!

1Vladimir State University named after Alexander Grigoryevich and Nikolai Grigoryevich Stoletov

Abstract. The main technological aspects of the production of building ceramics are given. Based on the analysis of literary
sources, a comprehensive assessment of the feasibility of using construction ceramic waste as a secondary raw material for the
production of new building materials was carried out. Based on the research of modern scientists, it has been established that
the waste from the scrap of building ceramics is suitable for use as an aggregate, partial replacement of cement and a reactive
additive in concretes and mortars. When using scrap of construction ceramics as an aggregate, it is recommended to limit the
substitution of natural aggregate at the level of 20-30%, together using various additives: plasticizing and improving rheotech-
nological and physico-mechanical properties of concrete. Finely ground waste from brick scrap has pozzolan activity and, when
used as a reactive additive or partial replacement of cement in concretes and mortars, up to 20-25% can improve the structure
of cement stone, increase strength, reduce macroporosity and penetration of chloride ions, and increase sulfate resistance. This
kind of binder is prone to a later set of strength compared to Portland cement. In addition, the waste of building ceramics can
be used in the production of alkali-activated cements and slag-alkali binders, as well as s raw materials for the production of
new bricks or the construction of road surface bases. It has been revealed that the production of building materials and products
based on construction ceramics waste is a promising direction for the development of construction production. It is possible
not only to obtain materials of equal quality to products based on natural raw materials, but also with improved characteristics.

Key words: Brick scrap, building ceramics, recycling, concrete aggregate, reactive additive, partial replacement of cement,
pozzolan activity.

For citation: Baruzdin, A. A. Prospects for the use of construction ceramics waste in the production of building materials / A. A. Ba-
ruzdin, L. V. Zakrevskaya // Technique and technology of silicates. — 2024. Vol. — 31, No2. — Pp. 140 — 153.

STRUCTURE OF THE PORES OF CELLULAR CONCRETE CONTAINING CATHODE RAY
TUBES GLASS CULLET

Alpackiy D.G.!, Myarikyanov I.M.!

! Moscow State University of Civil Engineering

Abstract. To date, the issue of handling toxic unsorted waste of cathode ray tubes (CRT) glass cullet remains relevant. The
present paper proposes to replace part of the fine aggregate of cellular concrete intended for sound, heat or radiation protection
with CRT glass waste heat-treated in the presence of a sodium hydroxide solution. The purpose of the research is to study the
structure formation of the cellular concrete pores in case of replacement of part of the aggregate. The microscopy of the samples
fracture was studied both visually and using software that made it possible to estimate the pore size when converting the image
to the relief mode. The study showed that the aggregate replacement results not only in quantitative changes in pore size, but
also in qualitative changes related to the mechanism of the pore structure formation. Thus, when adding unsorted waste heat-
treated in an alkaline environment, with a particle diameter of no more than 630 um, there was a decrease in pore size and a
decrease in size distribution compared with the reference sample. The changes are caused by structure formation, which can be
divided into two stages - the formation of conglomerates and their swelling. With a decrease in the diameter of the part of the
waste of a maximum size of 90 pm, a decrease in the pore size was recorded compared to the reference value, but due to the
concrete skeleton formation before the end of gas development, destruction of the pore walls was observed.

Keywords: cellular concrete, glass cullet, cathode ray tube, pore structure, kinescope waste.

For citation: Alpackiy, D. G. Structure of the pores of cellular concrete containing cathode ray tubes glass cullet / D. G. Alpackiy, I. M.
Myarikyanov // Technique and technology of silicates. - 2024. — Vol. 32, No. -2. — pp. 154-162.

198



Technique and technology of silicates. Volume 31, No2, 2024

EXPANSION OF FUNCTIONAL PROPERTIES OF CEMENT-SILICATE PAINT
Yakovlev G.I.!, Pudov LA.!, Saidova Z.S.!, Pervushin G.N.!, Buryanov A.F.2, Dulesova L.G.}
'Kalashnikov Izhevsk State Technical University

Moscow State University of Civil Engineering (MGSU) National Research University.

3 LLC “Novy Dom”, Izhevsk

Abstract. The paper describes a one-component cement-silicate paint based on white Portland cement and sodium hydro-
silicate, which lacks expensive zinc oxide and potassium liquid glass. The paint is supposed to be produced as a dry mixture,
which can be applied in the conditions of the construction area using mixers. It is shown that the introduction of chrysotile
nanofibers into the basic composition of the paint allows its use for painting hot surfaces operating at temperatures up to 700
°C. The use of nanodispersed titanium dioxide in the composition of cement-silicate paint provides self-cleaning of the painted
coating due to photocatalytic reactions on the contaminated surface.

Key words: cement silicate paint, heat resistance, crack resistance, sodium hydrosilicate, sodium phosphate, microstructure,
energy dispersive analysis.

For citation: Yakovlev, G. I. Expansion of functional properties of cement-silicate paint / G. I. Yakovlev, I. A. Pudov, Z. S. Saidova,
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INFLUENCE OF PLASTICIZER ON RECRYSTALLIZATION PROCESSES
DURING HARDENING OF TWELVE-CALCIUM CALCIUM SEMIALUMINATE
Krivoborodov Yu.R.!, Krivoborodova S.Yu.!

! Moscow State University of Civil Engineering (National Research University)

Abstract. The mechanism of structure formation during the hydration of twelve-calcium semialuminate in the presence of
a plasticizer is considered. The purpose of the study was to establish the influence of a polycarboxylate-based plasticizer on the
formation and morphology of the resulting hydrate phases. The object of the study was the mineral twelve-calcium semi-
aluminate 12Ca0-7Al,03 of stable a-form, having a cubic system and a polycarboxylate-based plasticizer. The structure of
cement stone was studied using X-ray phase and electron microscopic analysis. The mechanism of structure formation during
the hydration of twelve-calcium semialuminate 12Ca0-7Al,0s in the presence of a plasticizer is presented, which consists in
the formation of finely dispersed poorly crystallized hexagonal crystals of calcium hydroaluminate. The presence of a super-
plasticizer in the composition of hydrating calcium aluminate slows down the nucleation and growth of crystalline hydrates
due to the film formed at the interface between the liquid and solid phases, creating a structural and mechanical barrier, which
leads to a slowdown in the saturation of the liquid phase, but contributes to the formation of a larger number of crystallization
centers and the simultaneous growth of small ones crystals of both hexagonal and cubic habit.

Key words: twelve-calcium semialuminate, formation and morphology of crystal hydrates, hexagonal calcium hydroalu-
minates, cubic calcium hydroaluminates, recrystallization, plasticizer.

For citation: Krivoborodov, Yu. R. Influence of plasticizer on recrystallization processes during hardening of twelve-calcium calcium
semialuminate / Yu. R. Krivoborodov, S. Yu. Krivoborodova // Technique and technology of silicates. — 2024. Vol. — 31, No2. — Pp. 174 —
181.

MODIFICATION OF HYDRAULIC ENGINEERING CONCRETE PROPERTIES BY ADDITIVES BASED
ON HIGH MOLECULAR WEIGHT COMPOUNDS

Samchenko S.V.!, Tobolev P.D. !

! Moscow State University of Civil Engineering

Abstract. Ensuring high water resistance, frost resistance and corrosion resistance of hydraulic structures is achieved by
creating concrete with a dense structure that can absorb aggressive influences. This is possible by modifying the structure of
concrete with polymer additives of new generation. The introduction of polymer additives has a plasticizing effect and contrib-
utes to the preservation of technological properties of the concrete mixture, modifies the pore structure of concrete and influ-
ences the formation of cement stone strength. The paper presents the results of research on the effect of polymer additive based
on polyvinylpyrrolidone on the basic properties of Portland cement binder. It was found that the compressive strength at the
age of 2 days increases by 7% at the content of polymer additive in the amount of 0.8%. Also, introduction of polymer additive
increases the compressive strength at the age of 28 days at its content of 0.6 and 0.8% by 22 and 27%, respectively. The effect
of polymer modifier on the formation of the initial structure, manifested in the increase in the time of the beginning and accel-
eration of the end of setting has been established. The kinetics of heat release of cement dough in the presence of polymeric
modifier in the amount of 0.6 % has been studied. The data on the phase composition of cement stone in the presence of polymer
modifier are given. It is established by means of electron microscopic analysis that the introduction of polymeric admixture
promotes modification of cement stone microstructure with formation of more dense homogeneous structure. The given re-
search results are taken into account in the development of concrete compositions with a set of specified properties required
for the construction of hydraulic structures.

Key words: hydraulic concrete, Portland cement, polymer additive, structure compaction, structure formation
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