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3amura qucceprauuu coctoutes 29 mas 2023 r. B 16-00 yacoB Ha 3acelaHuun
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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTh TeMbl Auccepranuu. COBpEMEHHBIN 3Tall Pa3BUTHS CTPAHbI
XapaKTepU3yeTcsi CTAOWJbHBIM  MOBBIIEHUEM TEMIIOB CTPOUTENILCTBA, TJIE
JOMUHUPYIOIIUM SIBJISICTCS JKHJIMIIIHOE CTPOUTEILCTBO.

Marepuansl A JKWIKIIHOTO CTPOUTEILCTBA JTOKHBI 00Ja7aTh TPEOYyEeMbIMU
KOHCTPYKTHUBHBIMU M JKCIUTyaTallUOHHBIMH XapAaKTEPUCTUKAMHU, SKOJIOTMYECKH U
AKOHOMHUYECKHU AP (HEKTUBHBIMHU, U3TOTOBIEHHBIMH 110 PECYPCO-dHEpProcOeperaroiei
TEXHOJIOTUH C UCIOJIb30BaHUEM TE€XHOTE€HHBIX MPOYKTOB.

OTUM TpeOOBAHUSIM B 3HAYUTEIHHON CTETICHH OTBEUYAIOT TUIICOBBIE MaTEPHUAITBI
U U3JENHS, KOTOPbIE XapaKTEPU3YIOTCSI HECIIOAKHON TEXHOJIOTHUEN C HE3HAUUTEIbHBIM
pacxoJoOM TOIUIMBA W 3HEPTUM, B 4 M 5 pa3a MEHbIIUM, YEM IPU MNPOU3BOICTBE
nopriananemMenTa. CamMu  U3JEIUS  XApAKTEPU3YIOTCS  KOMIUIEKCOM  (DU3HKO-
MEXaHUYECKUX M OKCIUTyaTallMOHHBIX CBOMCTB, OTBEUAIOIIMX TPEOOBAHUSIM
COBPEMEHHOTO  CTPOMTENbCTBA:  JOCTATOYHOW  MPOYHOCTBIO,  JIETKOCTBIO,
MOBBIIICHHBIMUA  TEIUIO3AIUUTHBIMA  CBOWCTBAMH, OrHECTOMKOCTBIO, BBICOKOU
JEKOPATUBHOCTHIO, IKOJIOTMYECKON 0€30M1aCHOCTHI0 U KOM(OPTHOCTHIO.

[lo xuMUYECKOMY COCTaBy THIIC HETOKCHUYEH, MpU €ro nepepaboTke B
oKpyXxatolryto cpeay He Bwiaensercs CO,, modroMy (B OTJIMYHME OT ILIEMEHTa M
U3BECTH) MOJIyYaeMble U3 HEE BSIKYIIUE HE SIBJIAIOTCSA ajUIEpPreHaMu U HE BBI3BIBAIOT
3a00J1€BaHUsI CUITUKO30M.

B Ksipreisckoit PecnyOivike B CTpPOUTENBCTBE MIMPOKO HUCIHOJIB3YHOTCS
TUTICOBBIC BSDKYIIME U W3JIENMs, BBOSUMBIE M3 OJMIKHETO U JAJIBHEr0 3apyOexbs,
XOTSI HUMEIOTCSI TPEANOCBUIKK i1 Pa3BUTUSL COOCTBEHHON OTpaciu THUIICOBBIX
MaTepuasioB. Pecrybnvka pacrosiiaraeT 3Ha4YUTEIbHBIM 3al1aCOM THUTICOBOTO KaMHS U
TUIICOCO/IEPIKAILUX MaTepuaioB. [ MNICOBbIE BSKYIIME U U3AENHS UCIOJIb30BAIUCH B
cTpouTenbcTBe ApeBHero 3oa4ectBa (Illax ®dasunb, bypana).

Jns mmpokomMacmTaOHOTO OCBOEHHUS MPUPOAHBIX 3alacoB THUIICOBOTO U
TUIICOCO/ICPIKAILIETO ChIPbSl U B CBA3U C IMOBBIIICHHUEM TPEOOBAHUNM K Ka4eCTBY U
3 ()EKTUBHOCTH THIICOBBIX BSDKYIIUX, MaTepUaOB U  M3JCIHMA, SBISCTCS
HE0OX0AMMBbIM O0Jiee TIIATENbHOE WM3YYEHUE MCXOIHOTO ChIPbs, TEXHOJOTHUU €ro
nepepaboTKu ISl IPUAAHUS TUTICOBBIM M3CJINSIM HOBBIX CBOMCTB.

Ha teppuropun Keipreizcrana umeercs 6osee 100 MECTOpOKIEHUI TUIICOBOTO
CBhIpbs, OOJIBIIMHCTB M3 KOTOPBIX COMPOBOXKAACTCS MNPOCIOSIMU, JIMH3aMH  TJIUH,
aJIeBpPOJINTOB, MECYAHUKOB, M3BECTHSKOB, Mepreiei. ['urcocopepikaiine MOPOJibI,
SABJISIFOIIMECS CMECHIO MEJIbYAWIINX KPUCTAJJIOB THUIICA C TJIMHONECYAHBIM U
KapOOHATHBIM MaTEpPUaJOM, HW3BECTHBI I0J] Pa3HbIMM HA3BAHUSIMU: TJUHOTHUIIC,
JIMHOKApOOHATOTUIIC, 1 OHU HE HAIILJIM MPOMBIIUICHHOTO TpuMeHnenus. [1lo nanHoi
npobiemMe 3aHUMaUCh Takue ydeHbie Kak A.B. depponckas (1998-2001 rr.), A.B.
Bomxenckuii (1950-1965 rr.), FO.M. Bytt (1974-1976 r1.), C.I'. Kapaxanuau (1995-
1999 rr.) u ap.



B cBs3u C BBIIEU3TIOKEHHBIM, HCCIEI0BaHHEe ocoOeHHocTel (u3mKo-
MEXaHUYECKUX CBOMCTB THUIICOBOTO M THUIICOCOJAEPKAIIETO CBIPhSl PECIyOJIUKH,
BOBJICUEHHE UX B CTPOUTEIBHYIO OTPACIb SBIISETCA aKTyaJIbHON MPOOIEMON.

Heab u 3agaum ucciaenoBanus. Llenpio auccepranmm sBIseTcs paspaboTka
pecypco-3Heprocoeperaroieil TeXHOJIOTHH MPOU3BOICTBA 0€300)KUTOBBIX THUIICOBBIX
BSDKYIIIUX M TUIICOCOJCPIKAIIMX KOMITO3UTOB C MCIOJIb30BAHUEM HEKOHIMIIMOHHOTO
CBIPBSI 1 TEXHOTECHHBIX OTXOOB ITPOU3BO/ICTRA.

B CcOOTBeTCTBMU ¢ TOCTAaBIECHHOW WENBbIO OBUTM TOCTABICHBI M PEIICHBI
CJIeyIOIKE 3a/1auu:

- pa3paboTaTh  JHEProcOEperamInyl0  TEXHOJOTHIO  IPOU3BOJCTBA
0€300’)KUTOBBIX THUIICOBBIX BSKYIIMX BEIIECTB U3 CBHIPbS C BBICOKUM COJEP’KaHHEM
npuMeceil ¥ UW3YYUTh BIMSHUE MOAUGUIUPYIOMMX J00aBOK Ha (U3HKO-
MEXaHUYECKUE XapaKTEPUCTUKHU TUIICOBOTO IIEMEHTA;

- pa3paboTaTh TEXHOJOTHIO TPOU3BOJICTBA KOMITO3UIIMOHHBIX 0€300KUTOBBIX
TUTICOBBIX BSDKYIIUX W3 TEXHOTEHHOTO CHIPhS (Cynb(OTHUIICA) M HW3ACITUNA HA HX
OCHOBE;

- pa3paboTaTh THIICOBBIC KOMIIO3UTHI M3 CYJIb(OTHUIICAa C WCIOIH30BAHUEM B
KadecTBe HarmosHUTENs 300 TOLL 1 MoaUpUIPYIOIIHMX T00aBOK;

- pa3paboTaTh MEJKO3EPHHUCTHII OETOH C WCIOJIh30BAaHUEM B KadecTBE
3aIOJIHATES TOILTMBHOTO IIIJIaKa U TEXHOJIOTHIO MTPOM3BOJICTBA CTCHOBBIX OJIOKOB Ha
UX OCHOBE;

- MPOBECTU OMBITHO-IIPOMBIIIICHHBIE BHEJIPEHUE PE3YJIbTATOB UCCIEAOBAHUS U
TEXHUKO-2KOHOMHYECKAs OIIEHKA BHITIOJTHEHHON pa0OTHl.

Hayuynasi HOBU3HA NOJYYEHHBIX Pe3yJbTATOB JIOCTUTACTCS B pE3yJbTaTe
TOTO, YTO:

- pazpabotaHa 0€300KUrOBasi TEXHOJOTHS MPOU3BOJICTBA TUIICOBOrO I[EMEHTA
U3 HEKOHIUIMOHHOTO TMPHUPOJHOTO THIICOCOJAEPIKAIMIECTO CBhIPhS C  BBICOKHM
COZEPKAHUEM TIPUMECEN;

- pa3paboTaHa TEXHOJOTHUS TIOJYYCHHUS H3ICIHs METOJOM IPECCOBAHUS W3
0€300:KUTOBOTO CYJIh(GOTHUIICAa U MOAUDUIIUPYIOIINX T00aBOK;

- pa3paboTaHbl 30JIOTUIICOBBIE KOMIIO3UTHI HAa OCHOBE cysbdorurnca, 301 TIL]
U MOAUGMUIIMPYIOIINX T00aBOK;

- pa3paboTaH BBICOKONIPOYHBIA MEJIKO3EPHUCTHIA OETOH Ha OCHOBE
30JIOTUIICOBBIX BSDKYIIUX U TOTUIMBHOTO IIIJIAKA.

IIpakTyeckasi 3HAYMMOCTH MOJYYEeHHBIX Pe3yJbTaToOB: padoTa SBIACTCS
HOBBIM 3TarliOM pPa3BUTUS M COBEPIICHCTBOBAHUS IMPOU3BOJICTBA U MPUMEHEHHS
TUIICOBBIX MATEPUAJIOB U U3/ICIIUM.

Pazpaborannas pecypcocOeperaroiias TEXHOJIOTUS MIPOU3BO/JICTBA
0€300KUTOBBIX TUIICOBBIX BSKYIIUX, KOMIO3UIIMOHHBIX 0€300)KUTOBBIX U3JECTUN U3
TEXHOTEHHOTO ChIPbsl CIOCOOCTBYET BOBJICYEHUIO HEKOHIUIIMOHHBIX MAaTEpUATIOB U



OTXOJIOB MPOU3BOJICTBA B CTPOUTENIBHYIO OTPACIb, UTO SIBJSIETCS PEUICHUEM BOIpOCa
DHEPTO- W PECYypCOCOEPEIKEHUs, PACIIUPEHUEM CHIPbEBOW 0a3bl U HOMEHKJIATYPHI
TUIICOBOU MTPOAYKIIHH.

BogiieueHune npoMBIIIIEHHBIX OTXOJI0B (30bl, CYyJb(OTUIIC) B MPOU3BOICTBO
SHeprodP(GEeKTUBHBIX CTEHOBBIX MATEPHUAIIOB SIBISETCS PEIICHUEM SKOJOTMYECKUX
BOIIPOCOB  YTWJIM3allUM OTXOJIOB, OXPaHbl OKpYKAloUIEH cpeibl, CHIKEHUEM
ce0ECTOMMOCTH TMPOAYKIIMM ¢ PACIIMPEHUS BBITYCKAa SKOJOTUYECKH YHCTBHIX
MaTEpHUAJIOB ISl CTPOUTENILCTBA.

JKOHOMHUYECKAs] 3HAYUMOCTD MOJYYeHHBIX Pe3yJbTATOB. DKOHOMHYECKU
addexr nmpu ucnonab3oBanur 10 000 TOHH KOMITO3UITMOHHOTO THIICOBOT'O BSIKYIIIETO
C HCHOJIb30BAHMEM TOIUIUBHBIX OTX0J0B mIpu u3roroBieHuu 100 000 cTeHOBBIX
0J10Kk0B MpuOBLIL cocTaBuiia 987 000 com.

OcCHOBHBIE MOJI0KEHHUS JUCCEPTANMU, BHIHOCHMbIE HA 3aIUTYy: (HHU3UKO-
XUMUYCCKAE XapaKTCPUCTUKH WCIOJIb3YEMBIX IPUPOIHBIX THUIICOCOJACPKANIUX |
TEXHOTEHHBIX MaTEpPHAJIOB; PE3yNbTaThl (U3HKO-MEXaHUYECKUX  HCIBITAHHHA
MOJTU(PUITUPOBAHHBIX THUIICOBBIX KOMIIO3UTOB U3 CBHIPhS C BBICOKHM COJCP’KaHHEM
npumMeceit; GU3NKO-MeXaHNIECKHE XapaKTePUCTUKU CYJIb(QOTUIICOB U MaTEPHAIIOB U3
HUX, IIOJYYCHHBIE METOJIOM IIPECCOBAHMUS;, COCTaBbl THIICOBBIX KOMIIO3HTOB C
ucrnonap3oBanueM 301 1O w Mommduumpyrommx 1g00aBOK; pecypco- H
sHEeprocoeperaronas TEXHOJIOTUS JKOJOTUYECKUX U TEeTuI0d((HEKTUBHBIX CTEHOBBIX
U3JIeJINl Ha OCHOBE KOMITO3UIIMOHHBIX 30JOHAMOIHEHHBIX THIICOBBIX BSIKYIIUX H
3aMoJHUTENEH; pa3paboTaHHAs  TEXHOJOTHMYECKas CXeMa 1O  TMOJyYEHHUIO
9KOJIOTHYEeCKU A (PEKTUBHBIX TUTICOBBIX M3aenui (turc ['-4, cTeHOBBIC OJIOKH).

JInunbplil BKJIaA couckaressi. ABTOpOM CQOPMYIUPOBAaHBI LEAb U 3aJa4H
uccienoBanuii. HemocpeacTBeHHOE yyacTHe aBTOpa B HAyYHO-UCCIIEI0BATEIbCKUX U
OKCIEPUMEHTAIbHBIX paboTax IO JaHHOW MpoOseMe MO3BOJIWIO NPEIJIOKHUTH
IPOMBILUIEHHOCTH YHEProcOEpEraroilyt0 TEXHOJIOTHIO IIOJYyYEHUsI HOBOIO COCTaBa
BSKYIIETO U3 MECTHOTO ChIPbS UIsl CTEHOBBIX OJ0KOB. C JIMYHBIM YYacTHEM aBTOPA
pe3yJibTaThl pabOThl BHEAPEHBI B IPOU3BOJICTBO.

AnpofGanusi  pe3yabTaroB  Auccepramuu. OCHOBHBIE  pe3yJIbTaThl
UCCIICJIOBAaHUM  JIOKJIQJbIBAIMCh  HAa  MEXKAYHApOAHBIX,  pecHyOIMKaHCKUX,
MEXBY30BCKMX HAyYHO-TEXHMUYECKHX KOH(pepeHIMsX, ceMHHapaxX, ¢opymax:
MexayHapoaHasi HaydHO-TIpakTudeckas KoHpepenius «Pa3zpaboTka 6€3005KUroBoro
TUIICOBOTO IIEMEHTA U3 ChIPhS C BBICOKUM cojiepxkanueM npumecein» (Typuwus, 2017);
PecniyOnukanckas xoHdpepeHuus MapryiaHOBCKHX uTeHuM «MoaupuiupoBaHHbIHI
0€300KUTOBBII TUTICOBBIA HIEMEHT M3 CBHIPhS C BBICOKHM COJCpKAaHUEM MpPUMeECEii»
(Kazaxcran, 2018); MexayHnapogHass Hay4HO-TIpaKTUYeCKass  KOH(EpEeHLHUs
«MasosHeproeMKrue CTEHOBbIE MaTepuajibl Ha OCHOBE CYJb(Orurca ¢ 100aBKaMm»
(KasI'ACA, Kazaxcran, 2018); MexnyHapoaHass koHpepeHius bailkoHypoBckue
yTeHus: «YenoBeueckuid Kanuraia — pyHJaMeHTaabHas OCHOBA pPa3BUTHS OOLIECTBA U
JBUKYINas CUja 4eTBEPTOM MmpombliuieHHOU pesoitoums» (JKeskasran, Kazaxcran,
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2018); MexnyHapoaHas Hay4yHO-IlpakTHuecKas KoHpepeHuus «Vcnonb3oBaHue
TUIICOCOAEPIKAINX OTXOJIOB npu o0eccepuBaHUH JTBIMOBBIX ra3oB
terodHeprerudeckux cranuuiny (Kas['ACA, Kazaxcran, 2018); MexayHapoaHas
Hay4HO-TIpakTU4ecKkass KoHdepeHuss «l'unco3onpHbie koMmnozuuuu» (Mocksa,
Poccus, 2019); Mexnaynaponnas koHpepeHuuss «CTeHOBbIE MaTepuaibl U3
TUIICO30JIbHBIX KoMITo3uIui» (Jyman6e, Tamkukuctan, 2019).

IlonHoTa oOTpakeHusi pe3yjabTATOB auccepranuv B myOaukammsax. [lo
JUCCEPTALMKM  OIMyOJIMKOBAaHO 12 HayyHBIX cTareid, B TOM YHCIE€ B TEYATHBIX
m3nanusx Keipreizcrana — 5, Poccum — 1, Tamxkukucrana — 1, Typuuun — 1 u
Kazaxcrana — 4 (u3 Hux 1 - SCOPUS).

Crpykrypa M 00BbeM amccepranum. J(uccepranns COCTOMT U3 BBEICHHUS, 5
IJIaB, 3aKJIOYEHMS, CIUCKa JuTepaTypbl u3 139 HauMeHOBaHUN U 3 MPUIIOKEHUU.
Hucceprauus uznoxeHa 151 ctpaHuax u BKIO4aeT 58 pucyHKoB U 42 TaOJIuLL.

OCHOBHOE COJEPXAHUE PABOTbI

Bo BBeIeHHH pacCMOTPEHBI aKTyalIbHOCTh MPOOJIEMBI, C(OPMYIHPOBAHBI IIEJTh
U 3aJa41 WCCJICI0OBAaHus, HayyHasi HOBH3HA PaOOThI, MPAKTUYECKAsA U SKOHOMHYECKAs
3HAYMMOCTbH TIOJYYCHHBIX PE3yJIbTaTOB, PACKPBITHI IIOJOXKEHHUS, BHIHOCHMBIC Ha
3aIlUTY, JIUYHBIM BKJIAJ aBTOpa, anmpoOalus pe3yibTaTOB MCCICI0BAaHUM, CTPYKTypa
1 00beM JTHCCepTaIuy.

B mnepBoii rnaee «CocrosiHue mnpo0JieMbl MOJYYeHHS MATEPHAJIOB H
U3/1eJIMH U3 THIICOCOEePIKALEro ChIPbs» OTPAKEHBI MIEPCIIEKTUBBI HCIIOJIb30BAHHAS
B CTPOMUTENBCTBE THUIICOBBIX Wu3aenuu. IIpoBeneH aHamm3 THUIICOBBIX NOPOL
Koipreizckoit  PecniyOnuku, aHanuTuyeckuii 0030p HAy4YHO-TEXHHUYECKOW U
NATEHTHOW JHUTEpaTypbl, CBSI3aHHBI C MPOU3BOJICTBOM MU CHOCOOOM MOBBIIICHUS
TEXHUKO-IKCIUTyaTallMOHHBIX XAPAKTEPUCTUK TUICOBBIX BSKYLIMX BEIIECTB U
U3JIENINA Ha UX OCHOBE.

bonpiioit Bkiax B pa3pabOTKy TEXHOJIOTMUECKUX MPUHIMIIOB MOBBIIICHUS
AKCIULYaTAllMOHHBIX CBOMCTB TMIICOBBIX BSKYIIMX M U3JEJIWA HAa UX OCHOBE BHECIH
BUJIHBIE OTE€UECTBEHHBIE U 3apy0Oekubie yuennie: [1.I1. byanukos, A.B. Bomkenckuii,
I1.1. boxenos, A.B. ®epponckas, @.®. Ankcuuc, C.C. Ileuypa, FO.I'. Meiepskos,
A.A. A6neikansikoB, M.T. KacsimoBa, B.M. KypaiomoBa, B.U. Conosbes, C.I.
Kapaxunuau, b.T. AccakyHoBa u ap.

Otmeueno, utro Keipreisckas PecnyOnuka pacrnonaraer 3Ha4yuTEIbHBIMH
3amacaMy ~ TUIICOBOTO M THUIICOCOJEP)KAILEr0  ChbIpbsi  (IJIMHOTMIICOB U
KapOOHATOINIMHOTUIICOB), HCIIOJIb30BaHUE KOTOPBIX B IIPOU3BOJICTBE TIHIICOBBIX
MaTepHUaJIOB U U3JIEJIUI PACIIMPUT CHIPHEBYIO 0a3y U HOMEHKJIATYPY U3ACIIUM.

Bo BTOpOil r1aBe «XapakrepuCTHKa ChIpbEeBBIX MaTepHaaoB. Meroasl
HCCJECOBAHMS TPUBEJICHbl OCHOBHBIE XUMHUYECKHE, (U3NKO-XMMHUYECKUE U
(pU3UKO-MEXaHNYECKUE XAPAKTEPUCTUKHU HCIOJIb30BAaHHBIX MATEPUAIOB U METOIMKA
JKCIIEPUMEHTAJIbHBIX UCCIIEA0BAHUM.



O0beKTOM HCCIeI0BAHUSA SIBJISIOTCS TUIICOBBIE KOMIIO3UIIMOHHBIE BSKYILHE
pazIMYHOro (PyHKIIMOHAIBHOTO HA3HAYCHUSI.

IIpeamer wHcceq0oBaHMsT -  HEKOHAWIIMOHHBIE  THUIICOBBIE  TOPOJIBI,
30JI0IINIAKOBBIE  OTXOJbI, CYJIb(OTHUIIC, XUMHUYECKHE J00aBKHU, OpPraHMYECKHE U
HEOPraHUYECKHUE HAMOJTHUTEH.

Jns  monmydeHuss 0€300’KMTOBOTO  THUIICOBOTO  IIEMEHTa  MCIOJIb30BaHA
TUIICOCOIeprKalas nopoja Capmxu-Arauckoro MECTOPOKICHUS c
MuHepainorudeckuMm coctaBoMm: CaSO,+2H,0 - 35,56%, CaSO, - 4,38-10,8%, CaCO;
- 8,5%, MgCO; - 9,08%, rmuancThIX MUHEpanoB — 22,54%, SiO, — 6,31%, Na,SO,4 —
0,01%, MgSQO,- 0,72, NaCl - 1,45%.

B kawectBe MOauUIUpPYyHONIUX MHUHEPAIbHBIX J00ABOK HCIOJIb30BaHbI:
CTpOUTENIbHAS WU3BECTh, IMOPTIAHIALEMEHT, CTPOUTEIbHBIM THUIIC [-5, TOIIMBHBIN
nuiak, 3o1a-ynoc, K,CO,, nementnas nesuib, MgO, MgCl,. B kauecTBe XUMHUECKUX
no6asok: cynepmiacudukatp C-3, Gleniuml15, numonnas xucnora, K,CO, B
KayecTBe opraHuueckoro Haromuutens (p=210...220 kr/M’ u nopuctocts 70...80%)
Y 3aMOJIHUTENIS: IPEBECHBIC OMMIKU U TOTUTMBHBIN NUTAK (dyaus — S0-120MMm).

B kadecTBe OCHOBHOrO KOMIIOHEHTA JJISI TIOJy4eHUS ©0€300°KMIOBOro
THUTICOBOTO BSDKYIIIETO MCIOJIB30BANIN CYJIb(OTHIIC, KOTOPHIN SBISETCS TEXHOTEHHBIM
otxonoM bumikekckuii TOLl co crnenyromumu xapakrepuctukamu: CaSO4+2H,0 —
93...95%; CaCO; — 1,6...1,7 %; 3oma < 3 %, S y, -2800...3000 em?/; Prac —
520...530 Kr/M’; Pyer— 2350...2370 xr/v’; pH - 4,5-9.

[Ipu M3y4YEeHHUM CBOMCTB CBIPHS, MPOJYKTOB THApATALMM KOMITIO3UIIMOHHBIX
BSDKYIIUX TPUMEHEHBI (DH3UKO-MEXaHUYCCKHE W (PU3HKO-XUMHUYECKUE METOJIbI
aHaJIn3a (XuMHUECKU, AIEKTPOHHO-MUKPOCKOITUYECKHM, ATA u
pPEHTTreHO(a30BBIN).

VYenpHasi MOBEPXHOCTh M3MEIbUCHHBIX MATEpPUAJIOB OMNpPEAeIsiiaCh CUTOBBIM
aHamu3oM u Ha npubope I[ICX-2. Ontumuzanusi COCTaBOB KOMIIO3UIIMOHHBIX
TUIICOBBIX BSKYLIMX IMPOBOAMIACH METOIOM DCM.

Tperbst rnaBa «Pa3padorka 0€300)KMIOBBIX TI'HIICOBBIX BSKYIIHX
MAaTepHAJIOB» TOCBSIICHA Pa3pa0OTKE TEXHOJIOTHHM TOJYYEHUS KOMITIO3UIIMOHHBIX
0€3005KUTOBBIX TUIICOBBIX LIEMEHTOB U MOJU(MUIIMPOBAHHBIX THIICOBBIX BSDKYLIUX U3
cynbdorurnca.

be300KUroBbIif  TUICOBBI IIEMEHT TMOJY4YaloT IyTeM TOHKOrO TOMOJja
TUIICOBOTO KaMHsA MecTopoxJeHnus Caplku-Arad ¢ BBICOKMM COJEP)KaHHEM
TIMHUCTBIX mpuMeceit 22,4% u 18% kapOonaToB (Tadir. 1).

CopnepxaHue TJMHBI B  THUICOBOM  MOPOJE  CIOCOOCTBYET  JIy4llIeu
wiactTuuKanuu BsDKyIiero. M3BeCcTHO, dYTO TJAMHA TOBBINAET MPOYHOCTHBIC
XapaKTEPUCTHKU BSIKYIIETO TIPH coaepxkanue ee 10 7%. A comepkaHue KapOOHATOB
MgO u CaO Oyzer CiiyKuTh NOAJI0KKON B MpoLeccax KPUCTAIU3ALMH BSKYILETO.



Tabnuia 1 — BinsiHue cTeneHn n3MelibueHusl Ha CBOMCTBA BSKYILETO

Cpoku [Tnot- | IIpounocTs npu
@ Bpems |Ocrarok Ha | Bomo- | cxBaTblBaHUS, MUH. | HOCTb 28 CyTOK, Bono-
g 2 | IOMOJIa, CUTE TBEPIOE THIICO- MTIIa IOIJIO-
§ Jac. Ne(008, % |oTHOIIIE | HAYaAJIO KOHEI[ BOTO Ha Ha  lIIEHHE,
o HUE, KamHs,| u3ruo, | cxarue, | %
% Ko/ Ruar Rex
1 2 18,75 20 92 525 1610 | 0,78 2,24 5,1
2 3 16,5 20 91 505 1660 1,12 3,36 4.9
3 4 15,2 20 90 500 1720 1,3 3,94 43
4 5 15,7 20 67 432 1740 1,84 4,68 4,2
5 1 25,7 20 - - 1370 | 0,16 0,48 -

ToHKOe M3MeIbYEHUE MPUPOJAHOTO TUIICOCOEPHKAIIETO ChIphsi B TEUCHUH 1-5
4acoB B CJIEJICTBUE €ro (M3UKO-MEXaHUUeCKOM akTuBaiuu B npucyrcteuu [TAB (C-3
- 0,5...0,7%) mo3BoaseT yBeNMMUHUTh NMPOYHOCTh R = 0,48... 4,68 Mlla, Ry, =
0,16...0,78 MIla u miotHocts p- 1370...1740 KI/M® 6€3005KUTOBOTO THIICOBOTO
IIEMEHTA, YTO BUJIHO HA PUCYHKE 1.

5 1,66 1,72 4,68 2
1.61 3,94 1,74
4 M 3,36 1,5
3 (99
2,24 3
c 2 8 1=
E ’12 1,3 Q
51 o4 78 0.5
o 116
z0 M= 0
e 1 yac 2 yac 3 yac 4 yac 5 vac
Momon, yac

B Rexk, MMa == Rusr, MNa —p, r/m3

PI/ICYHOK 1 - Binusgaue cTeneHu u3MelIbueHUs THIICOBOTO KaMHS Ha IMPOYHOCTHBIC
XAPAKTCPHUCTHUKHU U IINIOTHOCTDH 0€300KUTOBOT'0 THIICOBOTO OCMCHTA

B wuccnepoBaHMSX W3Yy4Y€HO BIMSHHE MHMHEPAJIbHBIX MOAUPUIIUPYIOMIUX
n00aBOK M3BECTH, IIEMEHTAa M TOIUIMBHOIO IIJIaKa HAa CBOWCTBA, MOJYYEHHOTO
0€300KUTrOBOr0 TUIICOBOIO [IEMEHTA.

Ha pucynke 2 BUIHO, UTO IPU COBMECTHOM M3MEJIBYEHUU TMIICOBOTO KaMHS C
momudukaropom B Buae uementa 10% npu B/T = 20% mnabmomaercs poct
npo4yHoCcTH 00pa3oB R,;. or 1,08 no 2,7 MIla u R ot 2,24 no 8,8 Mlla, T.e.
noutnu B 4 pasa. Ilockonbky mnpu B3aumopeiictBun C;A 1eMEHTa C THIICOM
o0pa3yeTcst STTPUHTUT, KOTOPBIN 00ECIIEYNMBAET MOBBIIIECHUIO MPOYHOCTH BSDKYIIIETO.



8,8

o
< = 8
‘—| -~
2 s 6 4,48
59 2,24 2,7
o o 4 ’ 1,94
o oa=E N
8 2 == ™
C 0
M'inc.kam.—100% M'nc.kam.—90% M'mnc.kam.—90%
Lem.-10% Tonn.wnak-10%
B Ru3r, MlNa 1,08 2,7 1,94
Rex, MMa 2,24 8,8 4,48

Pucynok 2 - [Ipo4yHOCTHBIE XapaKTEPUCTUKU MOAUPUIUPOBAHHOTO 0€300KUTOBOIO
TUIICAa HEMEHTOM M TOIUIMBHBIM IUIAKOM

[Tpu monudukanuu TorummBHBIM 1uIakoM 10% Habmr0OIaeTCSs POCT MPOYHOCTH
10 4,48 MIlIa, uto 0OBsicHsAETCS MyLILIOJIaHUYECKUM CBOMCTBaM 1uiaka. Kpome Toro B
npouecce U3MEJIbYEHUS IPOUCXOIAT IIPOLIECCHI NepeKpUCTALIN3AUN
TOHKOM3MEIbYEHHOTO THUICa W CyibdaTHAs aKTUBAllMA IJaka ¢ oOpa3oBaHHUEM
BOJIOCTOMKOT'O TUIICOBOI'O KaMHSI.

Ha cnepyromem 3tame HCCIEIOBaHUN H3ydajaach BO3MOYKHOCTb IOJIyYEHHS
THICOBBIX BSKYIIMX HA WX OCHOBE CYJIb(OTHIICA, KOTOPHI MOXHO OTHECTH K
BBICOKOKAaYECTBEHHOMY TMIICOBOMY ChIpbIO I copra.

TexHON0rusl MOMy4YEHUs: TUIICOBOTO BSDKYLIETO M3 CYJb(Orumnca 3aKiaro4aeTcs
B CYILIKE HCXOJIHOTO ChIpbs JJI YCTPAHEHUS MPWIMIAHHUS MACChl K MOBEPXHOCTH
MEJIBHULIBI U MEJIOIIUX T JI0 BIAXHOCTH 1-2 % M JOMOJIHUTETbHOM U3MEJIbYEHUH.
[Tonmy4yeHHBIN MPOAYKT XapaKTEPU30BAJICSA BBICOKOW JUCIIEPCHOCTBIO C OCTATKOM Ha
cute Ne008 — 8...10 %. Bopossikyuiee otHomenue (B/B) cooTrBeTcTBytOIIEe TECTY
HOPMaJIbHOM KOHCHCTEHIMH, mnoadupanock paBHoe 0,26. [lpu 3TOM MIOTHOCTH
THIICOBOrO KaMHs coctaBmia 1,43 r/cM’ u cyrouas npodnocts R'Y ., = 1,2 MITa.
Ilo cpokam cxXBaTbIBaHMsI MaTrepuag OTHOCUTCA K MEIJIEHHO TBEPACIOIIMM, IJE
HAOJIIOIAIOCh Havayno cxBaTbiBaHusa uepe3 20 mMuHyT W KoHenl 33 muHyTh. B
pesyibTaTe TMEpPeKpUCTAUIM3AIMU  JUTHApaTa Ccylbdara KalblMs MOJTY4YEH
0e300KUTOBbII TUNIC Mapku [ 2, KOTOpPbII MOXET OBbITh HCIONb30BAaH Kak
MTYKATypHBIM TUIC. [[7 MOBBIIMIEHUS HPOYHOCTHBIX XapaKTEPUCTUK MPEII0KEH
ONITHMAJIBHBINA pexuM obkura cynbgorumca. [Ipu Temmneparype 140 °C mpodHOCTS
Bsokymero cocrapmia R'Y" o = 1,2...1,4 MIla, a npu Temneparype 150 °C yxe
Bo3pactaeT 10 R = 6,2...6,3 MIlla. [Ipu Haubonee ontumaibHON TeMmIieparype
o6xura 160 °C nmpounocts paBHa R, = 8,2 MIIa, uTo cOOTBETCTBYeT Mapke rurca I -
Sul-7.

st mosmydyeHus: 6€300°KUTrOBBIX TUIICOBBIX IUIMT Ha OCHOBE CyJiborurca u
MoauuKaTopoB Obula TMpoBeAeHa akTuBauus cyibdorunca. B kadectBe
MOJAU(PUKATOPOB JJIS BSXKYILETO U3 CYIb(Orurca ucroyib30BallCh J0OABKU: U3BECTh
(Ca0), K,SO,, nemeHnTHas melab, nopriaanainemednT, MgO, Na,SO,, MgCl,+4H,0,
Glenium 115, cTpouTenbHbBINA THIIC.



Haubonee s¢dexTuBHON nHANBUAYyaTbHON H00aBKoil okazainca MgCl,*4H,0,
KpUCTaJUIbl KOTOPOr0 00pa3yroT JONOJHUTEIbHbBIE KOHTAKThI CPACTaHUs, 3al0JHSIIOT
CcBOOO/MHBIE TPOMEXKYTKH Mexay Kpuctammamu CaSO4+2H,0, yTo mnoBbIIIAET
MEXaHUYECKYI0 MPOYHOCTh KPUCTAJUIM3aLUMOHHOM CTpPYKTypel. B pesynbrare
KpUCTANIA3AUU XJIOPUCTOIO MAarHusi U3 pacTBOpPA M 3alOJIHEHUSI €ro KpUCTallIaMU
1Op B TUTIICOBOM KaMHE MTPOYHOCTh BBICYHIEHHBIX 00pa3IOB U3 HETO BO3PACTAET.

Jiis cHbkaeTcst BoonoTpeOHOCTh cmecu 10 25 % B coctaB BBoauTcs Glenium
115 (0,7 %), KOTOpBI OKa3bIBAaeT IUIACTUPUIUPYIOIIEE ACHCTBUE, a YNPOUYHEHHE
o0pa3lioB M3  HEOOOXKEHHOTO  CyJb(Orurica JOCTUTAaeTCs  COBMECTHBIM
UCIOJIb30BAaHUEM CYJIb(OTUIICA CO CTPOUTEIBHBIM T'HIICOM, YTO OTOOpa)kK€HO Ha
pUCYHKeE 3.

10
7,62

6,54

4,49 4,49

[Ipeen npounocTH
(7 cyrox), Mlla
2o @

(&

|
1,66 1,69 ‘

. HN

p, r/'m3 Rusr, MIla Rcxx, MIla

® Glenium 115 -0,7; n/neLib-3; crp.rumnc-20; ocrajibHOEe 0TX0[

B Glenium 115 -0,7; n/neLiab-4; crp.rumnc-20; ocrajibHOe 0TXO0[

Pucynok 3 - MoaudunupoBanue cynbhorunca KOMOMHUPOBAHHON 100aBKOM

OpauM u3 A(PQEKTUBHBIX TEXHOJOIMUECKUX IPUEMOB IIPU IOJIYYEHUU
BBICOKOIIPOYHBIX TMIICOBBIX M3/IEJUIl HA OCHOBE HU3KOMApOUHBIX BSKYIIUX BEIIECTB
ABJIIETCS METOJI MPECCOBaHMs, YTO 00ECIEYNBACT MPOUYHYIO U IUIOTHYIO CTPYKTYpY
UCKYCCTBEHHOI'O KaMHS.

[Tosromy cnenyromuii 3Tan MoguUKaLUU CyIb(POTUIICA COYETAICS C €ro
MpPECCOBaHUEM, YTO OOYyCNaBIMBACT COMMKEHHE 4YacTHI H  (OPMHUPOBAHUIO
KPUCTAJJIOB B MECTax KOHTakTa. Hamuume B BSOKyIIeM JBYBOJHOTO THIICA
(cynbdorurca) crnocoOCTBYeT MHTEHCU(PUKAIIMU KPUCTAJUIU3AIMHU, MOCKOJIBKY OHHU
SBIISIIOTCS 3apO/ABIIIAMHA KPUCTAITIO0Pa30BaHMSL.

B tabnuiie 2 paccMOTpEHBI pe3yabTaThl UCIIBITAHUN BSDKYIIHX, TJI€ BUTHO, YTO
npu BBeAeHun B Hero 3-4 % nementHod mbutd U 20 % MONYBOJHOIO rurmca npu
naBieHun npeccoBanuss 15 Mlla nmpouHocTh 00pa3lioB B CYTOYHOM BO3pacTte
coctaBuna Ry, '@ = 1,32-1,24 MIla, no ucreuennn 14 cytok gocturaer R, " =

4,27-4,20 MIla u mocie 28 CyTOK TBEPACHHS MPOYHOCTH BO3pocia g0 R =
5,6...5,4 MlIa.
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Tabnuma 2 — Bnusnue cocraBa cmecu Cyib(poOrurnca C IMOJTYBOAHBIM THUIICOM HA
CBOMCTBA OJIOKOB

CocrtaBbl | COOTHOWIEHUE | Pyer, [IpouHocTh Ha cxkarue, B CreneHb
C/T':nomyBOH. r/em’ Bo3pacte, R, MIla ruaparaiuu, %
TUIIC:EM.TIBLIb 1 cyt. | 7cyT. | 14 28 7 14 |28

CyT. |CYT. |CyT. |CYT. |CYT.
1 77:20:3 1,66 1,32 | 2,26 | 427 | 5,6 12 17 18
2 76:20:4 1,69 1,24 | 2,20 | 420 | 54 13 18 19
3 78:20:2 1,56 1,05 1,15 | 2,10 [ 2,78 | 7 9 10

Ha pucynke 4 BUIHO, 4TO B JAHHOM ClIy4yae NpPH JABICHHUM IIPECCOBAHUSA 15
MIla noGaBka mnomyBomHoro rumnca a0 20 % akTuBu3upyeT cCyiabdorumnc, a
LEMEHTHasl MbUIb O0OECHeYMBAET 3alOIHEHUE MEX3EPHOBBIX IYCTOT B CTPYKTYpE
BSDKYILIETO.

6 5,6 1,7
= . 1,66 1,69
- 4,27 4,2 1,65
=
= 4 o™
g 16 3
S 3 2,78 =
= o 2,26 2,2
§ 5 | L 1,56 2,1 1,55 g
| i 1,15
2 1,32 | 1,24 l 1,05
z 4 I 5 e 1,5
o
. B B
0 — . 1,45
77:20:03 76:20:04 80:20:03
mw R, Mna (1 cyr.) o Rox, Mna (7cyT.)
mmm Roxx, Mna (14 cyr.) Row, Mna (28 cyT.)

PI/IcyHOK 4 - CoOBMECTHOE BJIMSIHUE HCMeHTHOﬁ IbIJIA U IIOJIYBOJIHOI'O I'MIICA HA
IMPOYHOCTHBIC XaPAKTCPHUCTHUKHN U IINIOTHOCTDH Cy.TII)(l)OI‘I/IH(Za

[ToBBIIIEHHE MMPOYHOCTH MpeccoBaHHBIX 00pa3noB u3 cmecu CaSO4x0,5H,0 ¢
cylib(oruncom oOBACHAETCS ONArOMPUATHBIMU JUIsl KPUCTAUIA3AIUN JBYBOJIHOTO
runca ycioBusimu. [IpeccoBanue 0o0pa3ioB W3 CMEMIAHHBIX THIICOBBIX BSIKYIIUX
MPOUCXOJIUT B MHAYKIHUOHHBIA TMEpUOJ TBEPACHUSA, a TaKkKe B YCIOBUAX
MOBBIIICHHOTO 0OBOAHEHMSI YACTHII, T.K. CYJIb(OTUIIC UMEET BIaXXHOCTH 10%.

Cnenyrommii  3Tan UCCIIECIOBAHUM  3aKIIOYaJICs B MOJTY4YEHUU
TUTICOBOJIOKHUCTBIX M3JEIHUH, IJ€ B CMECh BSDKYILETO JOMOJHUTEIBHO BKJIIOUYAIU 3
% Menkux onmuiaok pazMepoMm a0 1 Mm. OOpasiibl M3rOTaBIMBAIUCH TIPU JIaBJICHUU
npeccoBanus 15 Mlla, HO mostydeHble 00paslbl ¢ MEHbUIEH CpelHEel MIOTHOCTHIO
o0J1aj1au MEHbIIIeH HU3KOM TPOYHOCTHIO paBHOM 2,74 MIIa.

[Tpu npeccoBanuu o6pasuoB u3 cynbdorumnca (W=1%) ¢ mogudunupyronmmu
no6aBKaMu HUX MPOYHOCTH IOCHE 2-X YaCOBOI'O TBEPACHHUS cocTaBuia 5,6-5,4 MIla.
AHOJOTUYHAST TPOYHOCTH TMOJTy4YeHa MPpU (POPMOBAHUU OOPA3LOB METOJIOM JIUThS H
TOJIbKO B CYTOYHOM Bo3pacte coctaBuia 5,12..5,28 MlIla. 3rto o0ycnoBieHO
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ONMaronmpusITHBIMH ~ YCIOBUSMHM  KPUCTAUIM3alldd W OOpa3oBaHMEM MPOYHOU
CTPYKTYpbl ~ KaMHs, 4YTO IIOATBEPKAACTCA  DICKTPOHHO-MUKPOCKOIIMYECKUMHU
UCCJIEIOBAHUSIMH CTPYKTYphl 0Opa3lioB Ha OCHOBE Cylb(OruIca, MOTyUYEHHbIX
IIPECCOBAHUEM U JIUTHEM.

Ha pucyHke 5 1oOka3aHa MUKPOCTPYKTypa IIPECCOBAHHBIX M3JICIUN U3
cyapdorumnca. Jas cyabpOruncoBoro KamHs —CTaHJApPTHOTO  M3TOTOBJICHUS
XapaKTepHO OECOPsI0YHOE PACIIOIOKEHUE UTTIONOJ00HBIX KPUCTAIUIOB ABYBOJHOTO
runca. XaoTHYECKOE PACIOJIOKEHHUE JUIMHHBIX IPU3MATUYECKUX KPUCTAIOB
JIBYBOJHOTO THIICA CO3/1a€T BOMJIOKOOOpa3HYIO CTPYKTYpYy MaTepuana ¢ TOYHBIMU
KOHTAKTaMH Ha HEOOJIbIIOHN IIIOIIA N,

OTtaenbHBIE KPUCTAJUIBI JIBYBOJHOI'O THIICA, IOJIOKEHHBIE NApaJIENbHO APYT
OpYry CpacTaroTCsA, 4YTO HE OKAa3blBACT CYILUECTBEHHOI'O BIIMSAHHUA Ha XapakTep
CTPYKTYpbl MaTepuaa.

<. T i

PﬁCYHOi( 5- MI/iKpOCTpYKTypa npeCCOBaHHHx mnocoz{epxcémnx
Martepualos: (a) - B Bo3pacte 1 cyTok, (0) - 28 cyTok

YerBeprasi raaBa  «l'umncoBble  KOMIIO3UTBI ¢  Ppa3IuYHbIMH
HAMOJHUTEJIAMM» TTOCBAIICHA ONTHMH3AIUA COCTABOB KOMIIO3HIIMOHHEIX THIICOBBIX
BSDKYIIMX C KOMIUIEKCHBIMU JJoOaBKamu 30710, riemenToM, K,SO4 u CaO.

beim  peanuszoBan 4-X GakTOpHBIA OKCIIEPUMEHT 10 IulaHy By, rae
BapbUpPOBAIUCH 4 penenTypHbIX ¢akropa: 3o1a X; — 0, 15, 30 %; uzBects X,— 0, 2, 4
%; K;SO, —X;5 — 0, 1,5, 3%; uement X4 — 0, 5, 10 %; ocranbHOE CynbGhOTHIIC.
[TapamerpamMu onTUMH3alMM Ha HA4daJIbHOM 3JTAll€ HKCCIEAOBAHUM CIYXKWIH: Y -
Hopmanwshast rycrora, %. Y, — Hayajlo cXBaTblBaHUS, MHUH.; Y3 — KOHEI
CXBaTbIBaHUSA, MHUH.; Y4 — Ry, MIla; Ys — Ry, MIla; Y¢ — Rexsn, MlIla;
koa¢unmeHT pazmsardenus K, - Y.

[Tonydensl cneayroye napaMmeTpbl ONTUMU3BALIAN:

Y,- Hauano cxeamuviearnus, MuH.
(Y,).=6,483 + 0,289 x; — 0,818 x1° + 0,405 x5 — 0,203x1x3 — 0,191 x1x4
+ 2,271 Xy — 0,428 Xzz— 0,366 XoX3— 0,02 XoX4 (1)
— 4,502 x3+ 3,072 x3° 40,517 x3 x4— 0,423 x4 + 0,362 x4’
Y;- Koney cxeamuvieanusi, MuH.
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(Y3).=9,694 + 0,629 x; + 0,231 x2+ 0,514 x100— 0,76 x1x3 — 0,404 x1x4
+2,516 x, — 0,439 x,°— 0,036 x,003—0, 363 xx4 (2)
— 7,335 x3 + 4,451 x3° + 0,989 x3 x4— 0,745 x4 — 1,239 x,°
Y,-R,.. npounocms npu uzeube, Mlla
(Y4).=2,209 + 0,491 x; — 0,054 x1x,— 0,093 x1x3 — 0,052 x1x4
—0,0169 x, + 0,064x2x035— 0,357 x3 — 0,006 x3 x4 3)
Y5-Roe.cpx. npOUHOCM® Ha corcamue, Mlla
(Ys)=12,133 - 1,873 x; — 2,673 Xt — 0,317 x1x2— 0,085x1x3 —0,05 x1x4
— 0,589 X2 =+ 3,707 X22 — 0,082)(?2)63 — 0,302 XoX4 (4)
— 0,549 x3 — 3,433 x3> +0,165 x3 x4+ 0,191 x4 — 1,573x4>
Y7-K, - koapuyuenm pasmacuenus
(Y7).= 0,633 +0,005x,—0,078 x© 40,022 xp5— 0,011 x503 + 0,006 x4
— 0,014 x, — 0,028 x,° + 0,034 x,x3 —0, 014 x5x4 ®))
—0,032 x3—0,033 x5° + 0,012 x3 x4+ 0,031 x4 — 0,018 x4’
[IpoBenenHbBIC TIPEIBAPUTETBLHBIC UCCIEAOBAHUS TTO3BOJIMIIN BBIIBUTH 00JIaCTh
pelentyp, N0 KOTOPbIM CIEAYET NPOJOJDKUTh YTOUHSIONINN IKCTIEPUMEHT:
YCTaHOBJIIEHO  CYIIECTBEHHOE  IOBBIIICHHE  AKTUBHOCTH  KOMIIO3UIUH
30J1a+U3BECTh B YCJIOBUSX CysibhaTHON akTuBaiuu. [IpucyTrcTBue 30ibl B mpeaenax
0-30 % oOycaBnuBaeT yJICHEHHE CPOKOB CXBaThIBaHUS 10 18 MuUH.
Ha pucyHke 6 mokazaHbl HOMOIpaMMBbI IPOYHOCTH Ha CKATUE (Rexcyx) CyXux
KOMITO3UIITMOHHBIX THIICOBBIX BSDKYIIMX C KOMIUIEKCHBIMU J00OaBKaMH 30JI0H,
nemenToMm, K,SO,4 u CaO B neBaTH TOUKaX PaKTOPHOTO MPOCTPAHCTBA X1 U X4

1A

2

&
L] =
N
»
/7\
~
[

N /
Z\\
N7/
=N k
N\
72\

3ona L %

Pucynok 6 - M3omuann npoynocTr Ha CKATHE Y s-(Rexcyx) =/ ( X2, X3) B neBATH
TOYKaxX (DAaKTOPHOTO MPOCTPAHCTBA X| U X4
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[Io HOMOTrpamMmam MOXXHO HAOJNIOAAaTh, YTO MAaKCHMajbHAas MPOYHOCTH
KOMIUIEKCHOTO THUIICOBOTO BSDKYIIETO BO BCeX 9 ToUKax MPOCTPAHCTBA
obecrieunBaeTCsi MpU ONTUMAILHOM COYETAaHUU U3BECTH B mipeaenax 1...3 % u K;SOy
0, 7...2,0 %. 1 makcumaibHasi IPOYHOCTH BspKyllero pocruraer 22,8 Mlla npu
KoiudecTBe mneMeHnTta 5 %, 30161 15 %, K;SO4 1,5 % u 6e3 mobaBku u3Bectu. Ha
pPUCYHKE 7 HIMKE HArJISIHO MOKHO HaOMI0JaTh, YTO B 3TOM 00JacTH obecreurnBaeTcs
NOBBIIIIEHHOE 3HaUYeHUe Koddduinenta Kp > 0,6 (He3akpaieHHast 00J1acTh).

Takum o00pa3om, paboymii 3Tanm HUCCIENOBAHMUS TOKa3ajld, BO3MOXKHOCTh
yTiinzanuu 3076l 10 30 % B THUICOBBIX BSKYIIUMX MPU COXPAHEHUH TPEOYyEeMBbIX
IIOKa3aTesen KauecTna.

[Ipu onTUMaNbHOM KOJTMYECTBE KOMIIOHEHTOB 100aBoK (3012 15-30%, riemeHT
5-10, K;SO4 1,5 — 2,0 %, m3Bectu 0 — 2 %) obecrnieunBaeTcsl IOJTYYCHHE
BOJOCTOMKOTO KOMIIO3UITMOHHOTO THUIICOBOTO BSDKYIIIETO MPOYHOCTHIO B CYXOM
cocrostHnu Rex.cyx. = 14...22 Mlla u koapdunuentom pazmsaraenus Kp > 0,6.
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Pucynok 7 - U3onuann kos¢dunrenta pasMsrdeHus: 00pas3ios U3 rurca
Y7(K;) = f (X2, X3) B 1€BATH TOYKax (PaKTOPHOIO MPOCTPAHCTBA X U X4
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Jlanee B HCCIIENOBAaHUU C LEJNbI0 MOBBIIIEHUS 3KCIUIyaTallMOHHBIX CBOMCTB
KOMITO3UIIMOHHBIX TUIICOBBIX BSDKYLIMX BBOAWINCH PA3IMYHbIE XUMUYECKHE I00aBKH
JUISL CO3AaHUs OJIArONPUSITHBIX YCIOBUNH (POPMUPOBAHUS ONTHUMAIbHOW M IUIOTHOM
CTPYKTYphl THIICOBBIX KOMIIO3MLIMI. B CBs3M ¢ ueM nanee ucciaeqoBaHusi ObUIH
HampaBJI€Hbl Ha HW3Y4YEHUE BIMSHUS XUMHUYECKMX JI00aBOK Ha CBOMCTBa
MOJIU(ULIHUPOBAHHBIX CYJIb(OrUIICOBBIX BXKYILIUX.

Xumudeckne ma00aBkM, Takue Kak cyneprmactudpukarop GLENIUM 115
CHOCOOCTBYIOT CHMXKeHHUIO BojonoTpedHoctn KI'B ¢ oOpazoBaHumeM COJIbBATHBIX
000JI04€K Ha AUCIEPCHBIX YaCTUUYKax TBepAoH (a3bl, a JoOaBKa JMMOHHOW KUCIIOTHI
IIO3BOJISIET PETYJIMPOBATh CPOKH CXBaThIBaHUsA rumca. KpoMe toro, B ncciaeaoBaHUAIX
paccMmarpuBaiack coBMecTHoe BiusiHue n00aBok GLENIUM 115 wunu auMoHHOMN
KHCJIOTHI Ha CBOMCTBA MOAU(PHUIIMPOBAHHOTO FUIICOBOTO BSXKYIIETO.

[Io  pgawHpiM  TaOiuubl 3 MOXHO  OTMETHTh  CYILECTBEHHBIN
mwiactudunupyomuit 3gdext nodasku Glenium 115, rae BUaHO, 4TO C yBETUUCHHE
KoHUeHTpauu n1o6asku ot 0,110 0,5 % pacruibiB koHyca nosbimaercs ot 0,12 M 10
0,21 ™., cokpamarTcsa CpOKM Hadana cxsaTeiBaHusd oT 9 no 8,15 m koHma
cxBatbiBanus oT 12 go 11,20. HaGmromaercst Takke pocT MPOYHOCTU IMOCTE 2 4acoB
TBepAeHus ot 3,2 no 4,3 Mlla.

Taomuna 3 - Biousaane xumuueckux 100aBok Ha cBoiictBa KI'B

Ne Bun  |Conmepxkanue | PacribiB Cpoxku IIpounocts npu
m\n | 1o6aBku | 100aBkH, %0 | KOHYyca, CXBAaTbIBAHHUS cxxatnu, Mlla
o Macce M MHH.CEK.
Hayalio | KOHew | 24. | 7cyT. 28CyT.
1 o\ - 0,120 9-00 12-00 [3,2 |13,2
2 Gleniuml15 0,1 0,150 8-45 11-45 | 4,8 | 13,6 | 14,8
0,3 0,180 8-30 11-30 | 4,6 | 13,6 | 14,7
0,5 0,210 8-15 11-20 | 4,3 | 13,0 | 14,1
3 | JlumonHas 0,03 0,152 18,02 | 24,08 | 42 | 11,6 | 12,4
KHCIIOTa 0,05 0,154 20,5 26,20 | 3,8 | 10,9 | 11,4
0,07 0,156 22,7 27,80 | 3,6 | 10,7 | 11,6
4 | Jlumonnas | 0,05+0,3 0,240 25,8 32,1 3,9 | 13,0 | 14,0
KHCIIOTa-
TJICHUYM

Jlo6aBka nuMoHHOM KuCIOTBI OoT O mo 0,07 % He3HAaUYWTEIbHO MOBBIIIACT
pacmibiB koHyca ot 0,120 go 0,156 M., 4TO CyIIECTBEHHO OKAa3bIBAE€T BIMSHUE Ha
cpoku cxBarbiBaHusi KI'B: Hauano cxBateiBanusa pacteT oT 9,00 no 22,7, a xoHeln
cxBarteiBanus ot 12,00 no 27,8. CoBMecTHas 700aBKa JIMMOHHOM KHUCIOTHI + Glenium
115 (0,005 + 0,3) 3HaUUTENHHO YBEJIMYUBAET PACILIBIB KOHYCA TMIICOBOTO BSIKYILIETO
ot 0,13 10 0,24 M., Takke HAOMIOZAETCS POCT MPOYHOCTH, KOTOpas depe3 28 CyToK
coctapisgeT 14 Mlla.

15



Iaras raaBa «TexHOJOTHS NOJYYEHHS KOMIIO3MIMOHHBIX THIICOBBIX
BSKYIIUX M M3eJUi HAa uX OCHOBe. ONBITHO-NIPOMBINLICHHbIE BHEIPEHUS H
pacder 3KOHOMHMYECKOH I(PPeKTUBHOCTH) TOCBAIICHA Pa3pabOTKE TEXHOJOTUU
MOJIyYEHHUsS] KOMIO3UIIMOHHBIX TUIICOBBIX BSDKYIIMX M M3JCIUNA HAa MX OCHOBE C
OTBITHO-IIPOMBIIIJIEHHBIM BHEAPEHUEM U PACUETY SKOHOMUYECKOHN 3PHEKTUBHOCTH.

JI1st mpor3BOICTBA MEJIKOIITYYHBIX CTEHOBBIX M3JEIHI HA KOMIIO3UIIMOHHOM
TUIICOBOM BSDKYIIEM ¢ MoAuduUKaTopaMu ObLI pa3paboTaH COCTaB MEIKO3EPHUCTOTO
OcTOoHa TPU COOTHONIEHUSAX: BsDKyllee: 3amojuutenb: 1:1, 1:2, 1:3. B kauectBe
3aMOJHUTEIS UCTIOIB30BAJICS APOOJICHBINA TOTUIMBHON ITUTAK.

PazpaboranHass TexHOJIOTHYECKAas CXeMa M3TOTOBJICHUS O€300KUTOBBIX
Cynb(OrumncoBeiXx OJIOKOB TPEACTaBIeHa Ha pHUCYHKe 8. M3pnenust  u3
MEJIKO3EPHUCTOTO OETOHA Ha JIAHHOM THIICOBOM BSDKYIleM Bblmyckanuch Ha OAOQO
«Kpipre3 Too-Tam».
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Pucynok 8 - TexHonmoruyeckas cxema usroronieHusi KI'B u uzgenuii Ha ux oCHOBE:
1-nmpueMHBIN OYHKEp 30JIbI C IUTATENIEM; 2-BaJIKOBAasI IPOOMIIKA; 3-JICHTOUYHBIN
TpaHcnopTep; 4-1apoBas MEJIbHUIIA; S-IMPOMEKYTOUYHBINA CKJIA]] THUIICA; 6-CKJIa]l
HETaIlIeHOW U3BECTH; 7-103aTOPhI; 8-CKI1a] 30J1bl; 9-cknan nementa; 10-cunoc KI'B;
11-cknan 3anonHUTENS — TOIUIMBHBIN 11ak; 13-mgo3atop KI'B mnaka; 13-g03atop
KOMITO3ULIMOHHOTO BSDKYIIETO U BOABI; 14-cmecutens; 15-KOaeHOphIYaX)HbBIN Mpecc
CM 143-A; 16-BaroneTka
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Ha pucynke 9 mpencraBieHa TEXHOJIOTHS HPUTOTOBJICHHUS THIICOOETOHHOU
CMECH.
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Pucynok 9 - TexHonorudeckasi cxema 6€300KUTOBBIX CYJIb(HOTUIICOBBIX OJIOKOB:
1-cknan cynbdorurca; 2-ckiaa HeMEHTHON MbUIN; 3-CliaJl TUIICOBOTO BSKYILETO; 4-
JICHTOYHBIN TPAHCIIOPTEP; S-Clla]] TOHKO U3MENbYEHHON OMWIKHU; 6- CMECUTENb; 7-

KoJieHOopblYakHbI nipecc CM 143-A; 8-Baronerka

TexHonmorus M3rOTOBICHUS  0O€300KUTOBBIX  CYJIb(OTUIICOBBIX  OJIOKOB
3aKJIF0YAETCSI B COBMECTHOM MEPEMENIMBAHUM B CMECHUTENIC LIEMEHTHOM NbUIA C
YICIbHON MOBEPXHOCTHIO 3200 CM’/T ¢ MONYBOJHBIM THIICOM, TOHKOIMCIICPCHBIM
BJIQXKHBIM TOPOILIKOM CYJIb(OTHUIICA U C TOHKOU3MEIbYEHHBIMU omnuiikamu. Jlanee
PUTOTOBJICHHBIE TUIICOOETOHHBIE CMECH 3aTBOPSIOT BOJIOM (BiaxkHOCTH 10-12%) 1o
OJTHOPOJHOU KOHCHUCTEHIUU. dopmoBaHue CYJIb(POrUIICOBBIX 0JIOKOB
OCYILIECTBIISIETC METOJI0M BuUOponpeccoBanus. COop OJIOKOB MPOU3BOAUTCS Ha
MOJJIOHAX M BBIBO3UTCA BAarOHETKOM [UIs JajibHEUIIEro TBeEpAcHUA. JlaHHas
TEXHOJIOTHS MPOU3BOJICTBA TUIICOBBIX U3/ICTUN TaK)Ke BHEJIPEHA HA TPOU3BOJICTBO.

DOxoHomuyeckass d(ddekTuBHOCT Tpu  yciaoBuu  Beimycka 10000 T.

KOMITO3UITMOHHOTO TUIICOBOTO BspKyIero u 100000 6;10k0B Ha UX OCHOBE COCTaBUJIA
987 000 com.
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3AKJIFOYEHUE

1. VYcraHoBiaeHo, 4YTO (PU3MKO-MEXaHUYECKass aKTHBAUUs MPUPOTHOrO
TUIICOBOTO KaMmHs MecTopoxkiaeHus Cap/ku-Arad C BBICOKUM  COJEP)KaHHUEM
MIMHUCTBIX Tpumeceit 22,4% u 18% kapOoHaTtoB B TeyeHuu 1- 5 yacoB B

npucyrcteun [IAB (C-3 - 0,5...0,7%) mno3BosisieT NOAy4YuTh O€300KUTOBBIN
TUIICOBBIN LIEMEHT MPOYHOCThIO R, = 0,48... 4,68 MI]a.
1. YcraHoBieHo, 4YTo Opu  MOAM(UKAIMH  TUICOBOTO  IIEMEHTa

MUHEpaJIbHBIMU J00aBKamu (TorumMBHBIA 1wiak 10% wnu noptianauement 10%) u
COBMECTHOM IIOMOJIE 2 4Yaca, MPOYHOCTb BSUKYIIEro cocrapimsier R cx = 4,48
...8,8 MlIla, uyto oOycnoBIeHO 00pa30oBaHUEM OTMOJHUTEIBHBIX MPOAYKTOB
ruaparanuu. [lpu temmneparype Bapku t° -150...160° C u Beigepkke 90 MHHYT
cynbdorunca, SBISIOMUNACS TEXHOTEHHBIM IMPOIYKTOM OOECCEPHBAHUS JTBIMOBBIX
razoB bTOC, nonyuyen crpoutenbHbiii runc mapku I'- 5...7 (R = 6,3...8,2 Mma.
VYcranoBneHo, uro npu Moaudukanuu celporo cyieporunca (Rex = 1,2 Mlla)
KOMOMHUPOBAaHHOW MMHEpajgbHO-XUMUYeckor po0aBkoit (Glenium 115 -0,7 %;
EeMEHTHas Nbuth -3...4 %; crpoutenbHbii TUIC-20 %) NOJYyYEHO KOMIIO3UIIMOHHOE
TUIICOBOE BshKyIee Mapok [ - 6...7 (R = 6,54...7,62 MIla).

2. [Tpu mogudukanuu cynsporunca: uzsectoio (Ca0), K,SO,, nemenTHOM
neutbto, MgO, Na,SO,; MgCl,+4H,0, mnactudukaropom Glenium 115,
CTPOUTEIBHBIM TUTICOM Oosiee 3(hPEeKTUBHON MHAMBUIYATbHON 100aBKOW SIBIISETCA
MgCl,+4H,0, kpucramipl KOTOPOro O0Opa3ylOT JIOMOJHUTEIbHBIE KOHTAKTHI
CpacTaHusl, 3aMOJIHIIOT CBOOOHBIE MPOMEKYTKH Mexay kKpuctamuiamu CaSO,+ 2H,0.
[Tpu mpeccoBanuu (15 Mlla) mpoYHOCTH THICOBBIX BSDKYHIUX U3 cyibdorumnca R
Bo3pactaer ot 1,2 no 4,32 Mlla, a nipu JIONOJHUTEIHLHOM BBEJICHUHU IIEMEHTHOU
neun ~ (3...4%) npouHocth cocraBisier 5,6 Mlla. Ilpu BBegeHunm B
MOJTU(PUITUPOBAHHOE BSDKYIIEE MEJIKHUX OMUJIOK | MM MpPecCOBaHHWEM IOTYYCHBI
THUIICOBOJIOKHHCTBIE U3ENNS IPOYHOCTHIO paBHOU 2,74 MIIa.

3. B pesynbpraTe SKCHEPUMEHTATIBHO-CTATUCTUYECKOIO MOJCIUPOBAHUS
CBOMCTB KOMIIO3UIIMOHHOTO THUIICOBOIO BSDKYILETO YCTAHOBJIEHO ONTHUMAalbHOE
KOJM4ecTBO Moauduiupyronmx 1o6aBok (3o1a 15-20%, uement 5-10, K,SO,4 1,5 —
2,0 %, u3zectu 0 — 2 %), 4To 0bOecrneynBaeT MOJIy4YeHUE BOJIOCTOMKOTO U MPOYHOTO
BSDKYILETO (Repe o= 14...22 MIla n K, > 0,6).

YcraHoBI€HO, YTO  KOMIUIEKCHAass  J00aBKa  JUMOHHOM  KUCJIOTBI U
wiactudukaropa Glenium 115 (0,005 + 0,3) 3HAYUTENBHO YBETUYHBAET PACIUIBIB
KOHYyCa FUICOBOToO Bsikymero ot 0,13 10 0,24 m. u yBemnuenne R*., 1o 14 MITa.

5. U3rotoBneHbl CTEHOBBIE OJIOKM Ha OCHOBE BBINICYKAa3aHHOTO BSDKYIIETO H
3aMOJHUTEINS U3 TOTUIMBHOTO NUTaKa B cooTHomeHuu (1: 1), MeIko3epHUCThIN OeTOoH
uMeeT xapakrepuctuku: p = 1750...1850 /e’ , K, =0,61...0,62, MOPO30CTOMKOCTH
F = 10 mukmos, temwtonpoBogHoctsh 0,41...0,42 Bt1/(MK). [Ipu cooTHOmenun (1:2)
morHocTh p = 1750...1850 r/em’, K, = 0,61...0,62. Dxonomuueckuii 3¢pdexr mpu
ycnoBuu Boitycka 10 000 T. Bsoxymiero u 100000 6;10k0B Ha X OCHOBE cocTaBuil 987
000 com.
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05.23.05 - kKypyayml MaTepuajaapsbl xkaHa OylOMAapbl agUCTHUIH 0O0KHYA
TeXHUKA WIMMIEPUHUH KAHIAMIATHI WIMMHH JapakacblH aayy Y4yyH «OTko
KAKTAJI0araH runc 4YanTamThIPrbIYThIH KAHA AaHbIH HETU3HH/IETH OyIOMIapAbIH
TEXHOJIOTHSICHIH MINTEN 4YbIryy» jJereH Temanaarbl ['yanaz PaxuMoBHa
BaiiMmeHOBaHBbIH IUCCEPTANMSIIBIK YMIeruHe

KOPYTYHAY

Tyitynayy ce3nep: cyiabdorurc, 0OTKO KakrajadaraH, aerujaparanus (Kypraryy),
ONTUMHU3ALMSIIO0, YaNTAlITBIPTBIY, Cyyra TYPYKTYYJIYK, IPEcCTe®, OBIIIBIKTHIK,
4oro, KyJMaiijga, KypyJyll —apajammachkl, gyban  OJIOKTOpY, IKbUIYYIYK
OTKOPYMAYYIYK, CYYKKa TYPYKTYYIYK.

N3nan160HYyH 00bEKTHCH: ap KbUI MakcaTTapra naijailaHbUlyydy THUIICTYY
KOMITO3UT YaNTaIlITBIPTBIYTAp.

N3unnee npeamerw: dajga SKETWITEH (KOHAMIMSCBIHA JKETIETeH) THUIIC
TEKTepH, KYJI TUIAK KaJABIKTAphl, CYJb(OTUIIC, XHUMHUIBIK KOITyJIMajap,
OpTaHUKAJIBIK KaHa OPTAHUKAJIBIK AMEC TOIATYpryuTap.

N  makcaThl: KOHAWIMSCBIHA JKCTIIETCH 4dajla ChIPhEHY JKaHa
OHJIYPYIITOTY TEXHOTCHIUK KAaJJBIKTApAbl KOJIOHYI, OTKO KaKTajl0araH THIIC
YaNTalITBIPTBIYTHl JKaHa THIIC KaMTBITAaH KOMITO3UTTEPAN OHAYPYY YUYH peCypcry,
SHEPTUSHbl YHOM]I00UY TE€XHOJIOTUSHBI UILITEI YBITYY.

N3unneenyn metoagopy KaHa ka0dayyJaap:  (pU3HKaIbIK-XUMUSIIBIK
U3WIII06JI0pIe DJIEKTPOHAYK MHUKPOCKOIHUSHBI, aHATU3/I00HYH PEHTreH (a3aibik
xaHa IU(PepeHIUITBIK-TEPMUKAIIBIK BIKMaTapbl KOJIOHYJIAY. OTKO KakTainbarad
TUIC YalTalITBIPIBld MEHEH Maiia OYPTYKTYY OCTOHIY SKCIEPUMEHTTHK H3UJII00
AKCIIEPUMEHTTUK-CTATUKAJIBIK MOJIENI00 BIKMAChl MEHEH KYPIy3YJIay.

AJIBIHTAH KbIABIHTBIKTAP JKaHA aJapAblH KAHBLIBITbI: -KOHIUIIMATA
KeTnereH(4uana >KeTUJITEH ), TUIIC KaMTBUITaH YKaHa Oalllka apaianiMachkl KO TaOUTbIi
CBIPBEJIOH OTKO KakTaball THIIC MEMEHT OHIYPYYHYH TEXHOJOTHSICHI HWIITEIIHII
YBIKTBI,  -OTKO  KakTaj0araH  CyJdb(Orunc  MEHEH  MOJU(PUKANUALIOOuY
KOIITyJIMajap/iaH MPeccToo KOy MEHEH 3aTTap bl aATyyHYH TEXHOJIOTHUSCHI UIITEIIHIT
YBIKTHI; -cysbdoruncteH, KObnen(TOL]) ybikkaH KyJa MEHEH MOAU(PUKAIUSIOOUY
KOIIyJaMajapJlaH  TypraH  KYJATHIC  KOMIIO3UTTEPU  JKacallbl,  -KYJITHIIC
YanTallTHIPTbIY MEHEH OT JKaKKaHJaH KaJiraH KaJJbIKTap/aH OBIIMIBIKTHIIBl MBIKTHI
Mmaiina Oyptykryy 6eron (MBB) sxacanmpr.

Koanonyy napakacel: TUIIC YanTalITHIPTBIUTHI MaWaTaHbII IPECCTOO KOIY
MEHEH OJIOKTOPAY OHAYPYY TEXHOJOTHSICHl HINTEIMI YBIKTHI KaHa CYHYIITAJIbI.
THIrBIBABITEL p-1650 Kr/M’ GOMroH MOmM(HKALMSIIOONy KOIIyIManap apaialliKaH,
OTKO KakTayi0araH THUIC YaNTalITHIPTBIYTAH aJbIHTaH Maijga OypTYKTYyy OETOHIOH
ny0an OJOKTOPAYH TaxpbldOaNblK MapTHSACH OHAYPYWITYK Immaprra, 100 maana
wacaiblll YbIKTBL. «KbIprei3-Too-Tam» aublk  aKIMOHEPJUK KOOMYHIA YKaHa
«DREZA» XOONKEpUYMIUTH YEKTEITeH KOOMIO OyJl SMIeKTepAu JaTWIICTCH
akTbuIap Oap.

Kosgonyy Ttapmarbl: Kypyiyul apajammanapbiHa, AyOanablH OeTuH
KarToo4y MaTepuaiapAbl Jasp0o0ro, AyOanablH OSTHH KanToOYy IUTMTKAIAp bl
’KAcooro, ap KbUT YOHAYKTArbl jkKaHa KOHQUTYpalusaarsl OJIOKTOPAY >Kacooro
KOJIJIOHYJIAT.
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PE3IOME
aucceprauuu ['yana3 PaxumoBHbl baiimenoBoii Ha Temy: «Pa3paboTka
TEXHOJIOTHUU 0€e3005)KMIOBBIX TMIICOBBIX BSIKYLIUX U U3/eJUIl HA UX OCHOBE» Ha
COMCKAHHME YYEHOM CTEeNeHU KAHAMIAATA TeXHUYECKHUX HAYK MO0 CHelHATbLHOCTH
05.23.05 - crpouTe/ibHBIC MATEPUAJIbI M U3/1CJIUA

KarwueBbie cJIOBA: cyJib(orurc, 0€300KUTOBBIH, JNEruApaTaIus,
ONTUMU3ALIUS, BSIKYIIEE, BOJOCTOMKOCTh, MPECCOBAHUE, MPOYHOCTH, TJIMHA, 30J1a-
YHOC, CTPOHUTEIIBHAS CMECh, CTCHOBBIE OJIOKH, TEIUIOMPOBOAHOCTH, MOPO30CTOMKOCTb.

O0beKT uCCIeI0BAHMS: TUIICOBbIE KOMIO3UIIMOHHBIC BSDKYIIUE PA3JIMYHOTO
(GYHKIIMOHAILHOTO Ha3HAYCHUSI.

Ilpeamer  uWcciaegoBaHMsi:  HEKOHAMIMOHHBIE  THUIICOBBIE  IMOPOJBI,
30JI0IIJIAKOBBIE  OTXOJbI, CYJIb(OTHUIIC, XUMUYECKHE J00aBKU, OpPraHUYECKUe U
HEOpraHUYEeCKUE HAMIOJIHUTEIH.

Heas pabGorbl: pa3paboTka pecypco-aHeprocOeperaroneii  TeXHOIOTuU
POM3BOJACTBA  OE300KUTOBBIX  TUICOBBIX  BSDKYIIMX M THICOCOZEpPKALIUX
KOMIIO3UTOB C UCHOJIb30BAHHMEM HEKOHJMIIMOHHOTO CHIPbSl U TEXHOTE€HHBIX OTXO0B
IIPOU3BO/JICTBA.

MeTtoabl ucciieoBaHus U annaparypa: OU3nKo-XUMMUYECKUE UCCIIEIOBAHUS
IPOBOJIWIINICH C MCIIOJIB30BAHUEM JJIEKTPOHHOM MHUKPOCKOIIMH, PEHTTEHO()A30BOTO H
muddepeHnnaTbHO-TEPMUYECKOTO  METOJOB  aHaln3a.  OJKCIIEPUMEHTAJIbHBIC
WCCIIeIOBaHMs 0€300)KUTOBBIX THIICOBBIX BSKYMUX u M3b mpoBOaMiInch METOI0M
AKCIEPUMEHTAIBHO-CTATUCTUYECKOT'O MOJICTUPOBAHUSI.

IHonyuyeHHbIe pe3yJabTAThl U UX HOBU3HA:

- pa3zpaboTaHa 0€300)KUTOBasi TEXHOJOTHS MPOU3BOJICTBA TUIICOBOIO IEMEHTA
U3 HEKOHIUIMOHHOTO TMPHUPOJHOrO THUIICOCOAECPHKAIIETO ChIPbSI C BBICOKUM
coJiepKaHUEM IIPUMECEi;

- pa3paboTaHa TEXHOJOTUS IMOJYYEHHUS HU3JIETUS METOJOM IPECCOBAHUS W3
0€300:KUTOBOTO CYJIhGOTHUIICA U MOAUDUIIUPYIOIINX T00aBOK;

- Ha ocHOBe cyubdorunca, 3o0a 1Ol m Momuduupyrommx 100aBOK
pa3paboTaHbl 30JI0TUTICOBBIE KOMITO3HUTHI;

- pazpaboTtaH BBICOKOMPOUYHBII M3b Ha OCHOBE 30JIOTHIICOBBIX BSDKYIIUX U
TOIUIMBHBIN IIJIAK.

CreneHb UCNOJIb30BAHNS:

[Ipennoxensl U pa3pabOTaHbl TEXHOJOTHS TMOJy4YeHHUsI O0€e300°KUTOBBIX
TUTICOBBIX  BSDKYIIUMX C HMCIOJIb30BAaHUEM MOJIUDUIIUPYIONUX J00aBOK U OJIOKOB
METOJIOM MIPECCOBAHUSI.

B mpou3BOJCTBEHHBIX YCJIOBUSIX BBINYIIEHA OINbITHAS MapTHUS  CTEHOBBIX
OJIOKOB W3 MEJIKO3EpPHUCTOTO OETOHA  Ha OCHOBE O€300’KUTOBBIX THIICOBBIX
BSDKYIIMX C MCHOJB30BAHMEM MOAUPUIUPYIOMUX T00aBOK IUIOTHOCTBIO p-1650
Kr/M° B Kommuectse 100 .

Nmerotcs aktel BHeApeHUs B OAO «Krpiproiz-Too-Tam» u OcOO «DREZAY.

O0sacTh TNPUMEHEHHS: B CTPOUTEIBHBIX pPacTBOpax, OOJUIIOBOYHBIX
MaTepuaiax, OOJHMIIOBOYHBIX IITUTaX, OJIOKax pas3Iu4yHBIX pPa3MEpPoOB W
KOH(UTYpaIIUid.
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SUMMARY
dissertation of Gulnaz Rakhimovna Baimenova on the topic "Development
of technology of non-firing gypsum binders and products based on them" for the
degree of candidate of technical sciences in the specialty 05.23.05 - building
materials and products

Key words: sulfogypsum, unfired, dehydration, optimization, binder, water
resistance, pressing, strength, clay, fly ash, building mixture, wall blocks, thermal
conductivity, frost resistance.

Object of research: gypsum composite binders of various functional purposes.

Research subject: substandard gypsum rocks, ash and slag waste,
sulphogypsum, chemical additives, organic and inorganic fillers.

Purpose of research: development of a resource-saving technology for the
production of non-firing gypsum binders and gypsum-containing composites using
substandard raw materials and industrial waste.

Research methods and tools: Physicochemical studies were carried out using
electron microscopy, X-ray phase and differential thermal analysis methods.
Experimental studies of non-fired gypsum binders and fine-grained concrete were
carried out by the method of experimental-statistical modeling.

The results obtained and their novelty:

- a non-firing technology for the production of gypsum cement from
substandard natural gypsum-containing raw materials with a high content of
impurities has been developed;

- a technology has been developed for obtaining a product by pressing from
non-firing sulphogypsum and modifying additives;

- on the basis of sulfogypsum, thermal power plant ash and modifying
additives, sologypsum composites were developed;

- developed a high-strength fine-grained concrete based on zologypsum binders
and futl slag.

Usage degree:

A technology for obtaining unburned gypsum binders using modifying
additives and blocks by pressing has been proposed and developed.

Under production conditions, an experimental batch of wall blocks made of
fine-grained concrete based on non-firing gypsum binders with the use of modifying
additives with a density of r-1650 kg/m3 in the amount of 100 pieces was produced.

There are acts of implementation in OJSC "Kyrgyz-Too-Tash" and LLC
"DREZA".

Scope: in construction solutions, facing materials, facing plates, blocks of
various sizes and configurations.
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