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YMEHBHIEHUE KOPPO3NHU B KAPBOHU3UNPOBAHHOM BETOHE HA OCHOBE
HU3KOKAJIBIHUEBOI'O CUWIMKATHOI'O HEMEHTA

OBJIACTh TEXHUKU

[0001] Hacrosimee n3obpereHne B 11€JI0M OTHOCUTCS] K KOMITO3ULMOHHBIM MaTepHAaJIaM.
YPOBEHb TEXHUKH

[0002] B onucanuu Hacrosiero wu300peTeHHs NPH YIOMHHAHUH WJIH OOCYKIEHUH

NOKYMEHTA, aKTa HWJIM JJIEMEHTa 3HAHHS TaKOe YIOMHUHAHWE WIH OOCYKIEHHE He SIBJIIETCS
OPU3HAHUEM TOTO, YTO YKA3aHHBIN JOKYMEHT, aKT MJIH 3JIEMEHT 3HAHUS WM JIE00ast X KOMOMHAIHSI
ObUTH HA ATy HpPUOpPHTETA OOINEAOCTYINHBIMHU, OOIIEU3BECTHBIMH, HPEACTABISIA COOOH YacTh
O0IIEeN3BECTHBIX 3HAHUI HJIM MHBIM O0pa30oM COCTABJISIFOT M3BECTHBIN YPOBEHb TEXHHUKU COIJIACHO
CYILECTBYIOIIUM 3aKOHOJATENbHBIM MOJIOXKEHUSIM, HJIM H3BECTHO, YTO TAKOE YIOMUHAHHE WU
o0CyXIeHHe WMeEeT OTHOIIEHHWE K TMOMbBITKE PELIUTh JIIOOYI mpodjeMy, C KOTOPOH CBSI3aHO
HACTOSILIEe ONUCAHNE H300PETEHUS.

[0003] Beron mnpencrasisier coOoil Be3de MNPUCYTCTBYIOIIME MaTepuan. Hammm moma,
BEPOSTHO, OMUPAIOTCS HA HEro, Hama WHQPPACTPyKTypa MOCTPOEHA HAa HEM, KaK W OOJBIIUHCTBO
Hawmux pabounx Mect. OObIYHBIN OETOH MOJIYYarOT Iy TEM CMEIINBAHUS BObI U 3AIIOJTHUTENEH, TAKUX
Kak mecok W mebeHb, ¢ oObruHBIM moptaananeMeHToM (OPC), CHHTETHUYECKHMM MaTepuasoM,
NOJIyYEHHBIM MyTeM OOKHra CMeCH H3MEJbUYEHHOTO M3BECTHSKA W TJIMHBIL, HJIH MaTepHajaMH
AQHAJIOTUYHOTI'O COCTAaBa BO BPAINAIOIIEWCS MEUd MPU Temrepatype crnekanus npumepno 1450 °C.
IIpouseoacreo OPC sBisieTCst He TOIBKO SHEPrOEMKUM MPOLIECCOM, HO TAK)KE MPOLIECCOM, B KOTOPOM
BBIIEJSIFOTCSL  3HAYMTENbHbIE KoJimdecTBa mnapHukoBbix ra3oB (CO2). Ha uemeHTHyIO
NPOMBILIIEHHOCTh MPUXOAUTCS MPUOIM3UTENBHO 5% r100abHBIX aHTPOMOreHHbIX BBIOpocoB CO;.
Bonee 60% taxoro CO, o6pasyeTcst B pe3ybTaTe XUMUYECKOTO PA3IIOKEHHS HITH KaJIbIIHHAPOBAHHUS
u3BecTHsKa. [IpOM3BOACTBO U MpUMeEHEeHHe OOBIYHOTrO OETOHA HE SIBJIAETCSl ONTHMAJIBHBIM C TOYKH
3peHHs], KaK SKOHOMHKH, TaK M BO3JEHCTBUS HA OKPYKAWINYK cpedy. Takue TpaauLUOHHBIE
TEXHOJIOTUH TPOU3BOACTBA OETOHA COMPOBOKAAIOTCS MOTPeOIeHHEM OOJIBIIOTO KOJIMYECTBA SHEPTHH

1 OONBIIUMH BLI6p00aMI/I AUOKCHOa Yyrjiepoaa, 4YTO NMPHUBOAUT K ITOABJICHHIO HEKCIIATCIBHOI'O



yriaepoaHoro otmeuatka. Kpome Toro, BoO3pacTaroiias HEXBAaTKAa 3alacoOB HM3BECTHSKA TakKiKe
OTPULIATEILHO BJIMSIET HA YCTOWYMBOCTH MPOAOJDKAIOIIETOCS HCIOJNB30BAHUSI OOBIUHBIX COCTABOB
TUIPABJIMYECKOTO [IEMEHTA, TAKMX KaK MOPTIAH/IIEMEHT.

[0004] Takoe mnpu3HAHWE SBUJIOCH ONHUM H3 (PAKTOPOB, MPHBEALINX K pa3padoTke
KapOOHM3UPYEMBIX LIEMEHTHBIX COCTaBOB. KapOOHM3HMpYyeMblii LIEMEHT OTHOCHTCS K ILIEMEHTY,
KOTOPBIN 3aTBEpHEBAET MPEHUMYIIECTBEHHO B PE3yJIbTaTe peakiuu ¢ quokcuaom yriepoaa, COz, B
o060 u3 ero popm, Takux kak razoodpasueii CO2 B mpucyrcteun Boasl, CO2 B hopMe yronbHOi
kuciaotel, H2COs, wmmm B gpyrux Qopmax, mno3pojstommx mnporekats peakmuun CO2 ¢
HEruJpaBIMYeCKUM IEMEHTHbIM MartepuajioM. [Ipouecc OTBep:KIeHHs MO3BOJIIET H30JHPOBATH
ra3oo0pasHelil AMOKCHA YIJIEPOJAa BHYTPH OTBEPKIEHHOrO MaTepuania, oOecmeumBas, TaKHM
00pa3oM, OueBUIHbIE 3KoJorHueckue npeumyiectsa. Hanpumep, Solidia Cement™ 6p11 06bsaB1eH
IPOPBIBHON TEXHOJOrHel, KoTopasi Ha KoHKypce R&D 100 awards Obuta mpusHana, HanpuMep, OXHOM
u3 gysmux 100 HoBbix TexHonoruit. ITpoussoncteo Solidia Cement™ u ero npumenenue B GeTone
camxkaet BeiOpocsl CO2 OT Takux MaTepuasioB Ha 10 70% 1o CpaBHEHHIO C HOPTIAHALEMEHTOM U €ro
NpPUMEHEHHEM B TPAJULUOHHOM ruapasindeckom Oetone. Kpome toro, 80% Bozpl, mpuMeHsieMoil B
npou3BozcTBe OeToHa Ha ocHoBe Solidia Cement, MOKHO JIETKO PEreHEPUPOBATH U HCIOIB30BAThH
MIOBTOPHO.

[0005] C6opuble skene300eTOHHbIE KOHCTPYKUHH, mojydeHHoie u3 OPC, Takue kak
NpenBapuTEIbHO HAMpPsUKEHHbIE OETOHHBIE (hepMbl, OAJIKH U KEJIE3HOIOPOKHBIE LIMAJBI, OOBIYHO
cozepKaT BCTPOEHHYIO MPOCTYIO YIJIEPOAMCTYIO CTalb B KadecTBe apmarypel. Kpome ToOro,
MOHOJIUTHBIE OETOHBI, TAKHE KaK IJIHTHI MPOE3KEW YaCTH MOCTA M JOPOXKHBIE MOKPBITHS, YACTO
apMHPYIOT CTalbio. Hampumep, apMaTypHbie CTep:KHE (apMaTypa) NPeacTaBisitoT co0oi OObIUHBIE
CTaJIbHbI€ CTEP)KHH WM CETKH W3 CTaJbHOW MPOBOJIOKH, KOTOPbIE MOCTOSHHO HCIONB3YIOT B
KaueCTBe HATSIKHBIX YCTPOHCTB B JKEIE300€TOHHBIX U KAMEHHBIX KOHCTPYKLUHMSX JUIS MPUIAHUS
NPOYHOCTH, a TAKKe IJIsl yAep:KaHus OeToHa MpH CKATHH. B kadecTBe apMHUPYIOLIUX 3JIEMEHTOB
TAK)KE MOYKHO HCIIOJb30BATh CTaJb C OSMOKCHIAHBIM TOKPHITHEM, OLMHKOBAHHYIO CTajb H/WJIH
HEPIKaBEIOLIYIO CTab.

[0006] Ipu rugpatauu OPC B mpHCYTCTBHH BOABI B MOPUCTOM MaTtepuaje o0pa3yercs
pPacTBOp, COCTOSILIMIT B OCHOBHOM M3 T'MIPOKCHIOB IIEJIOUHbIX MeTayjioB, Takux kak Ca(OH),, NaOH
u KOH. B 3aBucuMocTd OT coctaBa IieMeHTa W 3amnojHuTeneid pH mopoBoro pacteopa OOBIYHO

cocrasiisier ot 12,5 no 13,5. Oxgnako npu onpenenennsix ycnoBusx OPC Taxxe MOKeT moaBepraTbCs



peakunu kapoonuszauuu npu Bosaeiicteun CO,. Hanpumep, Ca(OH), MmoskeT B3auMoaencTBOBATh C
CO: c obpazoBanuem CaCOs u H20. Korpa oOerunbiii 6eToH momsepraercs kapOoHusauuu, pH
pacTBOpa, CoAepIKALIEro BOAY H PACTBOPEHHbIE HOHBI H3 [IeMEeHTa (HampuMep, HOHbI KaJIbIIHsI, HATPHSI
W/WJIM Kajusl) U HAaXOMSLIErocs B Mopax marepuaia (KIMOpOBBIA PAacTBOPY), MaJaeT OO 3HAYEHUH,
npubmmkaronmxcs K pH 9, BciencTeue pe3koro CHIKEHUS! KOHIEHTPALUU THAPOKCHUIIBHBIX HOHOB.
IIponukHOBEHHE COJeH W3 OKpY’)KaIIIeW Cpenpl TakkKe MOXKET HPUBECTH K 3HAYUTEIILHOMY
M3MEHEHHIO COCTaBa MOPOBOTO PaCcTBOpA.

[0007] Koppozusi mpocToit yriepoaucToil CTaid B OOBIYHOM O€TOHE BO3HHUKAET IPH
YAAJEHUN TACCUBHOW IJIEHKM HAa MOBEPXHOCTH JKejie3a WM Ccraind (Hampumep, MPOCTOM
yrJIepoaucTol craynn) Jubo BeiaencTBue moHumkeHus pH mopoBoro pactBopa, OO BCIIEACTBHE
coueranus Hu3koro pH moposoro pacteopa u npucyrcreus xsopuaos. OPC o6buHO 0OecneunBaet
HavajbHOe 3HaueHne pH mopoBoro pacrtsopa Beilie 12, 4To mOMOraeT u30exaTh WM 3aMEITUTh
npouecc Kopposuu apmarypsl. OqHako B TeueHne cpoka ciyx0bl Ha OPC BiusieT MPOHHKHOBEHHE
XJIOPHJIOB U3 COJIeH B 3UMHHI MEPHOL W/HIJIN peakuus KapOOHU3AIMH C aTMOC(HEPHBIM THOKCHIOM
yraepoma (COz), xoropas mpuUBOIUT K NOHMKeHHIO pH mopoBoro pactsopa oOBIYHOTO OeTOHA.
IIponykThl KOppO3uH, OOpa3OBaHHBIE B pPE3yJbTaTe€ KOPPO3UH, MPOSBIISIIOT IO CBOEH MpUPOIE
CKJIOHHOCTh K PacCIpOCTPaHEHUIO MO BceMy oObemy. Takue MpOAYKThI KOPPO3WH, MOJYUYEHHBIE B
pe3ysibTaTe KOPPO3UH apMaTypbl, MOTYT BBI3bIBATh CEPbE3HbIC BHYTPEHHUE HANPSOIKEHUS B
okpyxatomem OPC, mpuBomsime K pacTpeCKUBAHUIO, OTCIAMBAHUIO W, B KOHEYHOM HTOre, K
pa3pyILIEHUIO KOHCTPYKITHH.

[0008] IMono6uo oObruHOMY OeToHYy Ha ocHoBe OPC HexkapOOHHM3MPOBAaHHBIE OETOHHBIE
MaTepuajbl Ha OCHOBE KapOOHH3MPYEMOro HU3KOKAJBIHEBOrO CHUJIMKATA, TAKHE KaK MaTepHAJIbI,
onucanubie Bbile (Hampumep, Solidia Cement™ wu Solidia Concrete™), comepskaT MOPOBBIi
pactBop, 3Hauenue pH koroporo cocraBisieT Oosiee 12, KOrma yKasaHHBIH PAaCTBOP SIBJISETCS
cBerkecMernanHbiM. OHAKO mpu KapOOHU3ALMK BO BpeMsi OTBepKIaeHHs 3HaueHne pH mopoBoro
pacTBOpa YMEHBINAETCS. 3aTBEPAEBAHHIO MaTepuaia CIOCOOCTBYET MPOLECC OTBEP)KIACHHsS, B
KOTOPOM CHJIMKAThI KaJIbIUsI MOJBEPraroTcs KapOoHU3auu ¢ o0pa3oBaHueM KapOOHATA KaJIbLIHSL.
3nauenne pH mopoBOro pacTeopa B MOJHOCTHIO MPOPEArHpoOBaBIIeM KapOOHU3UPOBAHHOM OETOHE
HA OCHOBE HHM3KOKAJbLHUEBOrO CHJIMKATA C MPOYHOCTHIO mpu cxkatuu 10000 psi (mpumepno 68950
kITA) unu Gonee cocrasisier mpuMepHo 9,5. Koria mopoBeiii pacTBOp HMeEET TAKOE HU3KOE 3HAUSHUE

pH, maccuBHas myieHKa Ha MOBEPXHOCTH apMHUPYIOIIEH WM BCTPOEHHOM CTald IOABEPraeTcs



KOPPO3UH, KaK TOJBKO IPECHas BOJA WM HOHBI XJIOPUIA JOCTUTAIOT MOBEPXHOCTH apMUPYIOLIETO
MaTepHana.

[0009] Takum 00pa3oM, CyIIECTBYeT MOCTOSTHHAs MOTPEOHOCTh B HOBBIX U YJIYUIIEHHBIX
KOMITO3HLIUSX MAaTEPHAJIOB U IPOM3BOACTBEHHBIX MPOLIECCAX, KOTOPBIE MO3BOJISAT PEIIUTh MPOOTIEMBI
KOPPO3HH KEJIe3HBIX WM CTAJbHBIX (HAIPUMEP, BBIMOJHEHHBIX U3 MPOCTOH YrJIEpOAUCTON CTAJIH)
KOMIIOHEHTOB B KapOOHU3MPYEMOM HETHJPABIMYECKOM I[EMEHTe Ha OCHOBE HH3KOKAJBLHEBOTO
CHJINKATA U OETOHHBIX M3JEJIHSIX.

[0010] XoTss mis o0jerdyeHus: MOHMMAHHS ONUCAHHUS HACTOSLIEro H300peTeHHst ObLIH
paccMOTpEHbl HEKOTOPBIE ACMEKThl TPAAMLUOHHBIX TEXHOJOTHH, 3asSBUTEIH HUKOMM O0Opa3oM He
OTKA3bIBAIOTCS OT TAKUX TEXHHUYECKHX ACIEeKTOB, IMPH 3TOM MPEAINOoJaraercsi, 4ro 3asBJICHHOE
U300peTeHrne MOKET OXBATBIBATh MUJIM BKJIFOYATH OJWH WJIM OOJiee U3 TPaJULHUOHHBIX TEXHHUYECKUX

ACIICKTOB, 06cy>1</:[aeM1>1x B HACTOALEM JOKYMEHTE.

KPATKOE OIIMCAHUE N30BPETEHUA

[0011] B HacrosieM u300peTeHMH MPEUIOKEHbI HOBBIE CIIOCOOBI W KOMITO3HIIHH,
MO3BOJIAIOIINE MPEIOTBPATHTh, CHEPKATh HJIM 3aMEUIUTh HA4yall0 KOPPO3UU JKEJE3HBIX HJIH
CTalbHBIX (HAmpUMep, BBIMOJHEHHBIX K3 MPOCTOM YrJEPOAUCTONW CTajiM) KOMIIOHEHTOB,
NPUMEHSIEMBIX B KA4yeCTBE apMaTypbl WM HHBIM O0Opa3oM BCTPOEHHBIX B KapOOHHU3UPOBAHHBIE
MaTepHabl, TaKHe KaKk KapOOHM3UPOBAHHBIA OETOH WM KOMIIO3HIIMOHHBIE MaTepUasbl HA OCHOBE
HU3KOKAJbIIMEBOT'O CUJIMKATA, ¥ KOHCTPYKLHH, BBHIOJHEHHbIE U3 KapOOHH3HPYEMOro LEMEHTAa Ha
ocHoBe Hu3kokanbiueBoro cumkata («CSC uemenTay). Hactosiiee n3o0pereHre BKIIIOUAET HOBbIE
crocoObl OTBEPIKAEHUS U COCTABBI, MPENSATCTBYIOLINE HITH 3aMEIJISIOINE KOPPO3UIO apMaTyphl U3
OPOCTON YIJIEPOAMCTON CTaJiM, CTAjdd C SMOKCHIHBIM IMOKPBHITHEM, OLMHKOBAHHOW CTAJId W/WJIH
HepIKaBEIOLIeH CTalli B MaTepraiaX Ha OCHOBE HU3KOKAJIbI[HEBOI'O CHJIMKATHOT'O LIEMEHTA, TAKUX KaK
KOHCTPYKIMH W3 KapOOHH3UPOBAaHHOIO OETOHA HA OCHOBE KajblHii-cuimkaTHOro nementa («CSC
OeroHay).

[0012] Hanpuwmep, npounocts npu cxatun CSC OeToHa 3aBHCHT OT PEAKLUH, MPH 3TOM
MPOYHOCTD MPH CXKATHH KOHCTPYKIIUH U3 KapOOHU3UPOBAaHHOrO OeToHa MoskeT mocturath 10000 psi
(npumepuo 68950 kITA) unu Gonee. Kak onmucano B HACTOALIEM JOKYMEHTE, TyTeM MOAM(PUKALINH

coctaBa CMeECH, YCJ'IOBI/Iﬁ OTBEPKACHUA u/ NPOOOJDKUTCIIBHOCTH  OTBEPIKACHHUA MOXKHO



obecrneunTh MPOYHOCTh MPH CKATUH OT npuMepHo 3500 (mpumepno 24130 kI1a) no mpumepuo 10000
psi (mpumepro 68950 kITA) wmu Oonee B kapOoHmsmpoBaHHOM CSC mpH COOTBETCTBYIOLIUX
3HaueHusx pH mopoBoro pacTeopa, COCTABISIOLINX Oojiee MpUMEpHO 9,5 U naske MPUOIHKAOIIUXCSI
K 3Ha4YeHusM 10 npumepHo 13,5. Takoe ontumanbHoe 3HaueHne pH obecrneunBaer 3almTy Kene3a
uu cranu npu kKoutakTe ¢ CSC nementom mim CSC OETOHOM U 3aMeUISIET UX KOPPO3HUIO.

[0013] Janee Oyner omucaH psifi aCMEKTOB HAcTosIiero u3odpereHus. Creayer MOHUMATH,
YTO aBTOPBI M300PETEeHUs] MPEANOAratoT, YTO JIIOObIe OCOOEHHOCTH WJIM ACHEKThI HACTOSIIErO
n300peTeHns], epeunCIeHHbIe HIDKE MM OMHCAHHBIE B HACTOSIIEM JOKYMEHTE B IPYTOM MecCTe,
MOTyT ObITh OOBEAMHEHBI B JIIOOOM MOPSAKE U B JTIFOOOM KOJIMUECTBE C JIFOOOH APYror 0COOEHHOCTBIO
WJIA aCTMEeKTOM HACTOSIIIEro U300peTeH s

[0014] IIpenyoxen KapOOHHU3UPOBAHHBIA KOMIIO3HUI[MOHHBIH MarepHas, COHeprKalluii
CBSI3BIBAIOLIYIO MATPHILY, COAEPKALIYI0 MHOXKECTBO CBSI3bIBAIOIIMX 3JIEMEHTOB, 1 MHOXKECTBO IOp,
comepsKalux MOPOBLIi pacTBop, pH KOTOpPOro cocrarisier Oojiee MPUMEPHO 9,5, MPH ITOM KaXK AL
CBSI3BIBAIOIIUN 3JIEMEHT COHEP/KUT CEePHAEYHUK, INPHU OSTOM YKA3aHHBI CEpACYHHK COAEPKHUT
KapOOHH3UPYEeMBbIi MaTepuas, MepBblii OOOralleHHBIH AWOKCHIOM KPEMHHsS CJIOH, KOTOPBIA MO
MEHbIIEH Mepe YaCTUYHO MOKPLIBAET HEKOTOPYIO Mepr(epUitHyIO YaCTh CEpAEUHUKA, U BTOPOM CIIOH,
oboraieHHblli KapOOHATOM KaJIbLMsl W/WJIH MAarHusi, KOTOPBIA IO MEHbIINEeH Mepe YaCTHYHO
MOKPBIBAET HEKOTOPYIO MepU(EPHITHYIO YaCTh MEPBOrO 0OOTAIEHHOTO MOKCHIOM KPEMHUS CIIOS;
[IPU 3TOM MPOYHOCTh MPH CXKATHH YKA3aHHOT'O KapOOHH3HPOBAHHOI'O KOMITO3UI[MOHHOTO MaTepuaia
cocrasysiet 3500 psi (mpumepHo 24130 kI1a) umm Gonee.

[0015] KapOoHu3npoBaHHBIH KOMIO3MLIMOHHBIA MaTepuaj, OMHCAHHBIH B HACTOSLIEM

IokyMeHTe, B kKotopoMm pH mopoBoro pacteopa cocrapisietr ot npumepro 10 mo npumepno 13,5.

[0016] IIpounocts mpu cxatuu MoxeT coctaBisaTe 4000 psi (mpumepro 27580 kIla) wu
Honee.

[0017] IIpounocts mpu cxatuu MoxeT coctaBisaTe 5000 psi (mpumepro 34470 xIla) wmu
Honee.

[0018] IIpoyHOCTE MpHU CKATHH MOYKET COCTABIIATH Oojiee mpumepro 7000 psi (mpumepHO
48260 kI1a).

[0019] IIpoYHOCTH MPH CIKATHH MOXKET COCTaBJIATh Oojiee mpuMepHo 10000 psi (mpumepHO
68950 kITA).



[0020] Casi3pIBaIOLIAs MATPULIA MOKET JOMOJHUTENBFHO COAEPIKATE OHY MK OoJiee 10OaBOK,
nopsimaromux pH.

[0021] Onny umu Oosnee mo0aBOK, moOBbIIArOIMX pH, MOXXKHO BbBIOpaTh M3 TPYIIIIEI,
COCTOsILIIEH M3 TeTparnapaTa HUTpaTa Kajblus, HUTpuTa Kameius, NaOH, OukapOonata HaTpws,
OPC, cunmkara HaTpHsi, HOBTOPHO UCIOJb3YEMbIX MAaTEPHAJIOB BhICOKOIIeNouHOoro 6erona (CRM),
nuIakoBoro 3amonHutens, cnekierocs Ca0, cnekmerocs MgO u ux KoMOUHAIHIA.

[0022] ITopucroe Teno MOXKET NOMOJHHTENBFHO CONEPKATh ONHY WM Oojiee moOaBOK st
YITYYIIEHUS] BOJOCTONKOCTH.

[0023] Omny wmm Oonee no0aBOK Ui YJIYYIIEHHS BOJOCTOMKOCTH MOYKHO BBIOpaTh M3
IpyHmbl, cocrosiiued u3 Jjeryded 3ombl kynacca C, nerydei 3osbl kiacca F, u3menbueHHOro
rpanyimpoBanHoro nomenHoro nuiaka (GGBFS), menkogucrnepcHOro CTEKJISTHHOrO IOPOLIKA,
CTEKJIOBHAHOTO aJIFOMOCHIJIMKATA KAJIbIUsl, TOHKOW KPEMHE3eMHOM IbLIN, H3BECTHIKOBOI'O MOPOIIKA
U X KOMOWHALINH.

[0024] ITopucroe Temo MOXeT JOMOJHHTEIBHO  COIEpXKaTh OAHY wid  Ooyee
BOJIOTIOHIKAIOLINX T00ABOK, BO3MYXOBOBJIEKAIOIINX T00aBOK, 3aMEJIMTENeN CXBATHIBAHHUS U HX
KOMOMHAIHH.

[0025] BeronHass KOHCTPYKIHSI MOET ObITh BBIOJHEHA U3 KapOOHU3UPOBAHHOTO
KOMITO3ULIMOHHOTO MaTepuaja, ONMUCAHHOTO B HACTOSIIEM AOKYMEHTE, U MOXKET IOMOJHUTENBHO
comep KaTh OAWH WK OOJiee JKENEe3HbIX WM CTATBHBIX KOMIIOHEHTOB, 10 MEHbBIIEH Mepe YaCTHUHO
BCTPOEHHBIX B YKa3aHHBIA MaTEepHAIL

[0026] Onun mm GoJiee sKee3HbIX WU CTaJbHBIX KOMIIOHEHTOB MOTYT OBITh BBIITOJIHEHBI U3
OPOCTON YIJIEPOAMCTON CTaM, CTajdd C SMOKCHIHBIM IMOKPBITHEM, OLMHKOBAHHOW CTAJId W/WJIH
HepyKaBeroLIeil CTajn.

[0027] Onun wm GoJiee JKeNE3HBIX WITH CTAJbHBIX KOMIIOHEHTOB MOTYT MPEACTABIATh COOOM
apMaTYPHBIH CTEPIKEHb HJIU CETKY.

[0028] Ipennoxen cnocod monyueHUs KapOOHH3UPOBAHHOIO MaTepuaja Ha OCHOBE
HU3KOKAJIBIIMEBOTO CHJIMKATHOTO II€MEHTAa, BKIIOYAIOIIHHA: CMEIINBAHHE HU3KOKAJIBIIUEBOTO
CHJIMKATHOTO I[€MEHTa C BOIOW M YacTHIaMH HamonHuTes, conepskamumu CaO umu S102, pasmep
KOTOpPBIX cocTassieT oT 0,1 mxm g0 1000 MKkM, € moyUeHHEeM BIIaXKHON CMECH, JIUThHE BJIA>KHONH CMECH
B mpecc-popme, mpu 3TOM (HOPMOBAHHAS BJAKHAS CMECh UMEET MHOKECTBO IMOP, COAEPIKALIUX MO

MEHbIIIEN MCpEe HCKOTOPOE KOJHUYECCTBO BOJBI, IIPHU 3TOM BOJAAa pacCTBOpPACT IIO MEHBIIEH MeEpe



HEKOTOPbIE 3JIEMEHThI M3 HH3KOKAJIbLHUEBOTO CHJIMKATHOrO [[EMEHTA W/MJIM YaCTHL HATIOJHHUTENS C
NOJTyueHHEM TOPOBOTO PacTBOpPA, MpH 3ToM pH ykazaHHOrO mopoBOro pacteopa B (HOPMOBAHHOIM
BJIQKHOW cMecu cocrtaBiser 11,5 wnmm Oosnee; HeOOA3aTENbHO MPEOBAPUTENLHOE OTBEPIKIECHHE
(OpMOBaHHOI BJIAXHOW CMecH; ynayieHue (OPMOBAHHON BJIAYKHOH CMECH WM NPEABAPHUTENBEHO
OTBEPKIAEHHON (HhOPMOBAHHOMN BJIAXKHOH CMeCH W3 Mpecc-(pOpMbI C MOJyYEHHEM MOPUCTOrO Tea,
colleprKalllero TIOpbl, COAep)Kalllie TIOPOBBIH pacTBOP, M OTBEPXKIACHHE IOPUCTOrO Tea,
coZleprKalllero IOpBl, COAepKalllie IOPOBBIM PAaCTBOP, B YCJIOBUSIX: MABJIEHUS OT IPHUMEPHO
atMoc(epHoro nasnenus: 1o npuMepso 30 psi (mpumepno 207 kITA), TemnepaTypsl B Iamna3oHe OT
npumepHo 30 °C no npumepno 90 °C, oTHOCUTENBHON BJIaKHOCTH OT nmpuMepHOo 10% no nmpumepHo
10 90%, atmocdeps! ¢ KoHIeHTparuel razoodpasHoro CO, ot nmpumeprno 15% mo npumepuo 100%
U B TeUEHHWE OT MPUMEPHO 8 vacoB A0 mpumepHO 14 mHel ¢ monydeHHeM KapOOHH3HPOBAHHOTO
MaTepualia Ha OCHOBE HU3KOKAJIBLIMEBOI'0 CUIIMKATHOTO LIEMEHTAa, COAEP KaLIero Mophl, Coaeprkalnue
MO (PUIIMPOBAHHBINA TOPOBBINA PACcTBOP, MpH 3ToM pH ykazaHHOrO MOIMPUIIHPOBAHHOIO TOPOBOTO
pacTBOpa B OTBEP)KICHHOM KapOOHHM3MPOBAHHOM KOMITO3MIMOHHOM MaTepHaje Ha OCHOBE
HU3KOKaJIbLIIEBOr0 CHJIMKATHOTO [IEMEHTAa COCTABJISIET 110 MeHbIelH Mepe 9,5.

[0029] Crnioco0, OmMCaHHBIi B HACTOSIIIIEM JTOKYMEHTe, B KOTopoM pH MOomubuIinpoBaHHOrO
MIOPOBOT'O PACTBOPA B OTBEPKAEHHOM KapOOHH3UPOBAHHOM KOMITO3MLIMOHHOM MaTepHalie Ha OCHOBE
HU3KOKAJIBIIMEBOT'0 CHJIMKATHOIO LIEMEHTa MOXKET COCTABJISITh OT mpuMepHo 10 no mpumepno 13,5.
[0030] Crniocob, omuCaHHBI B HACTOSIIEM JOKYMEHTE, MOYKET IOMOJHUTEIBHO BKJIIOYATH
nepen crafuell OTBEPKIEHHs pa3pe3aHue Wi o0pabOTKy MOPHCTOrO Teja WHBIM O0pasoM st
OpUIAHKS TPOAYKTY TpeOyemoii (hOpMBI.

[0031] Crioco0, OMMCaHHBIA B HACTOSIIEM HOKYMEHTE, B KOTOPOM IOPHCTOE TEJIO MOKET
JOTOJHUTENIBHO CONEPKATh OHY Wik Oosiee 100aBok, moBbimaomux pH.

[0032] Crioco0, OnMCcaHHbIN B HACTOSIIEM JOKYMEHTE, B KOTOPOM OIHY HIH Oosiee m00aBOK,
noBbIaIUX pH, MOKHO BBIOpaTh M3 TPYIIbI, COCTOSALIEH W3 TETparuapata HUTPATa KaJIbLHS,
autputa Kajbiusa, NaOH, Oukapbonara uatpus, OPC, cumukarta nHatpus, crekinerocs CaO,
cnekmerocss MgQO, MOBTOPHO HCHOJB3YEMBIX MAaTEpUaoB BbICOKOLIenouHoro OeroHa (CRM),
LIJTAKOBOT'O 3aMOJIHUTENS U X KOMOWHAIIUH.

[0033] Crnocob, omucaHHBI B HACTOSIIEM IOKYMEHTE, KOTOPBIH MOXKET MOMOJHHTEIBHO
BKJIIOYATh A00aBJIeHHE OHOM WK Oojiee JOOABOK ISl YTy YIIEHHs BOAOCTORKOCTH MPH (POpMOBaHUH

BJIQYKHOU CMECH.



[0034] Crioco0, onucaHHbIA B HACTOSIIIEM JOKYMEHTE, B KOTOPOM OIHY WK Oojiee 100aBOK
IUTSL YTy YLIEHHS] BOAOCTOWKOCTH MOKHO BBIOPATh M3 FPYIIIbI, COCTOSIIEN 13 JeTy4el 30Jbl kiacca C,
JeTydyer 30ibl kiacca F, wm3MmenmpyeHHOro rpanynupoBaHHoro aomenHoro unuiaka (GGBFS),
MEJIKOAUCIIEPCHOTO CTEKJSTHHOT'O ITOPOIIKA, CTEKJIOBHAHOTO AJIOMOCHJIMKATA KaJbLHs, TOHKOM
KPEMHE3EeMHOH MBI, U3BECTHIKOBOTO MOPOIIKA U UX KOMOMHALIUH.

[0035] Cnocob, onmMcaHHBIM B HACTOALIEM JOKYMEHTE, MOYKET IOMOJHUTEIBHO BKJIIOYATH
nobaBjieHne ONHOro MM 0Oojee BOMOMOHIIKAIOLINX AareHTOB, BO3AYXOBOBJIEKAIOIIMX AreHTOB,
3aMeINTENeN CXBAThIBAHUS UM WX KOMOMHALMH pu (POPMOBAHUU BJIAKHOW CMECH.

[0036] Cnocob, onucaHHBIN B HACTOSIIEM TOKYMEHTE, MOYKET JOMOJHUTENFHO BKJIIOYATH IO
MEHBLIIEN Mepe YaCTHYHOE BBe/leHre B (DOPMOBAHHYIO BJIAKHYIO CMECh OTHOTO HJIH D0JIee KeIe3HbIX
UJIM CTAJIbHBIX KOMIIOHEHTOB.

[0037] Croco0, onmucaHHBIN B HACTOSIIIIEM TOKYMEHTE, B KOTOPOM OJMH UK O0Jiee yKeJIe3HbIX
WIN CTAJIbHBIX KOMIIOHEHTOB MOTYT OBITH BBIMOJIHEHBI M3 MPOCTOH YIJIEPOMUCTOH CTad, CTAH C
AMOKCUAHBIM HOKPBITHEM, OLMHKOBAHHOM CTAJIN W/WUJIA HEP)KABEIOLIeN CTAJIH.

[0038] Croco0, onucaHHBIN B HACTOSIIIIEM TOKYMEHTE, B KOTOPOM OJIHH UK O0Jiee JKeJIe3HbIX
WM CTaJIbHBIX KOMIIOHEHTOB MOTYT MPEACTABIISITE COOOM apMaTyPHBIN CTEP)KEHb UJIH CETKY.

[0039] Cnocob, OmHMCaHHBI B HACTOSIIEM HOKYMEHTE, B KOTOPOM HeOOs3aTeNbHOe
peaBapUTEIbHOE OTBEPIKAEHHE MOYKHO OCYIIECTBIISITh MPH JaBJIEHUH OT MPHMEPHO aTMOCHEPHOTO
nasyieHust 1o npumepHo 30 psi (mpumepno 207 kITA), remnepatype ot npumepHo 30 °C 10 npuMepHO
90 °C, OTHOCHUTEIBHON BJIAXKHOCTH OT puMepHo 10% mo npumepro 10 90%, B atmochepe Bo3ayxa
U/uim Ipu KoHIeHTpanun razooopasaoro COz ot npumepro 15% mno npumepro 100% u B TeueHue
OT MPUMEPHO 3 YacoB A0 MpuMepHO 14 mHew.

[0040] Crnocob, onucaHHBIN B HACTOSIIEM JOKYMEHTE, B KOTOPOM OTBEP)KIEHUE MOXKHO
OCYLIECTBJISITh MPH AABJIEHHH OT IPUMEPHO aTMOC(hepHOro nasjenus 10 npumepHo 30 psi (mpuMepHO
207 kITA), Temnepatype ot npumepro 30 °C mo npumepHo 90 °C, OTHOCHUTENBHOW BIAKHOCTH OT
npumepro 10% mo mpumepro 90 %, B atmocepe ¢ koHueHTparueii razoobpasHoro COz ot
npumepHo 15% mo npumepro 100% u B Teuenne oT mpuMepHO 8 YaCOB 10 MPUMEPHO 28 mHEl.
[0041] Crioco0, onucaHHbIi B HACTOSIIIEM JTOKYMEHTE, B KoTopoM pH mopoeoro pacteopa B
(hOpMOBaHHOI BIIAYKHON CMECH MOYKET COCTABJIATh MpUMepHO 12 uim Oouee.

[0042] Crioco0, omucaHHbIA B HACTOSIIEM JOKYMEHTE, B KOTOpoM pH MomubuiiupoBaHHOro

MOPOBOr0 PACTBOPA MOKET COCTABIJISITH OT npuMepHo 10 o mpumepno 13,5.



[0043] Cnocob, onucaHHBI B HACTOSIIEM JOKYMEHTE, B KOTOPOM OTBEPKIACHHE MOYKHO
OCYILIECTBJISITh B YCJIOBHSIX, IPU KOTOPBIX MPOYHOCTH IPH CXKATHH IOJYUYEHHOI'O B pe3yJibTaTe
KapOOHH3UPOBAHHOT'O KOMITO3ULIMOHHOTO MAaTepHalia COCTABIISIET IO MEHbLIeH Mepe mpuMepro 3500
psi (mpumepHo 24130 kI1a).

[0044] Cnocob, onucaHHBINA B HACTOSIIEM AOKYMEHTE, B KOTOPOM MPOYHOCTh MpPHU CIKATHH
MoskeT coctaBysatk 4000 psi (mpumepno 27580 kIla) umu Gonee.

[0045] Cnocob, onucaHHBINA B HACTOSIIEM AOKYMEHTE, B KOTOPOM MPOYHOCTh MpPH CIKATHH
MoskeT coctaBysaTk S000 psi (mpumepro 34470 xIla) umu Gonee.

[0046] Cnocob, onucaHHBIA B HACTOSIIEM AOKYMEHTE, B KOTOPOM MPOYHOCTh MPH CIKATHH
MOJKET coCTaBysATh Oosee npumepro 7000 psi (mpumepno 48260 kI1a).

[0047] Croco0, onucaHHBI B HACTOSIEM AOKYMEHTE, B KOTOPOM MPOYHOCTh MPU CHKATHH
MOJKET COCTaBIIsITh OoJiee mpumepro 10000 psi (mpumepro 68950 xITA).

[0048] Croco0, omucaHHBII B HACTOSIIEM JOKYMEHTE, B KOTOPOM HeoOs3aTenbHOoe
IpenBapuTeIbHOE OTBEPIKICHUE OCYLIECTBIISIIOT B TEUeHHE IO MEeHbIleld Mepe 3 4acos.

[0049] Crnoco0, omucaHHBII B HACTOSIIIEM JOKYMEHTE, B KOTOPOM HeoDs3aTenbHOoe
IpenBapuTeIbHOE OTBEPKIEHUE MOKHO OCYIIECTBIISITh B TeUEHUE M0 MeHblel Mepe 20 yacos.
[0050] Cnocob, OmHMCaHHBI B HACTOSIIEM HOKYMEHTE, B KOTOPOM HeOOs3aTeNbHOe
MpeABAPUTEIIEHOE OTBEPIKASCHIE MOKHO OCYIIECTBIISATh 32 MEHEE YeM NMPUMEPHO 7 THEH.

[0051] Cnocob, omHMCaHHBI B HACTOSINEM HOKYMEHTE, B KOTOPOM HeoOs3aTesbHOe
MpeABaAPUTENIEHOE OTBEPIKASHINE MOKHO OCYLIECTBIISATh 32 MEHEe YeM MpuMepHO 14 nHe.

[0052] Crniocob, onucaHHBINA B HACTOALIEM JOKYMEHTE, MPU KOTOPOM OTBEPIKAEHUE MOMKHO
OCYILECTBJISITE B TEUEHHE 110 MEHbIIIeH Mepe 8 4acoB.

[0053] Crioco0, OnMUCaHHBIH B HACTOSINEM MNOKYMEHTE, B KOTOPOM OTBEPKIECHHE MOKHO
OCYIIECTBJISITh B TEUEHHUE 110 MeHbleld Mepe 20 4acoB.

[0054] Crioco0, OnmuCaHHBIH B HACTOSIINEM MNOKYMEHTE, B KOTOPOM OTBEPIKIECHHE MOKHO
OCYIIECTBJISITH 32 MEHEe YeM NPUMEPHO 7 JHEH.

[0055] Crioco0, OnmUCaHHBIM B HACTOSIINEM MNOKYMEHTE, B KOTOPOM OTBEPIKIECHHE MOKHO
OCYIIECTBJISITh 32 MeHee YeM npuMepHo 14 aeil.

[0056] Crioco0, OnmUCaHHBI B HACTOSINEM MJOKYMEHTE, B KOTOPOM OTBEPIKIECHHE MOKHO

OCYIIECTBJISITh 32 MEHEe YeM NPUMEPHO 28 AHEH.



[00S7] KapOoHn3npoBaHHBI KOMIO3ULMOHHBIN MaTepHaj MOXKHO MOJYYHTb CIOCOOOM,
ONMCAHHBIM B HACTOSIIIIEM JOKYMEHTE.

[00S8] BeToHHYX0O  KOHCTPYKIHMIO MOXKHO  BBINIOJHHUTH U3  KapOOHU3UPOBAHHOTO
KOMITO3MIIHOHHOI'O MaTepUaia, OMCAHHOI'O B HACTOSIIIIEM JOKYMEHTE.

[0059] Huxe OynyT caenaHbl CCHUIKH HA Pa3jIMYHBIE ACIEKThl H OCOOSHHOCTH HACTOSIIETO
n300peTeHNs], KOTOPbIE TOMOJIHUTEIBHO PACCMOTPEHBI B TOAPOOHOM onucanuu. CrenyeTr HOHUMATh,
YTO 3aSBUTENIE NPEIIOJaraeT, YTo JIOObIe OTHENbHbIE OCOOSHHOCTH HWJIM ACHEKThl HACTOSIIETO
n300peTeHnss MOryT OBITh OOBEIUHEHBI C JIIOOBIM KOJMYECTBOM JIOMOJIHUTEILHO OMHCAHHBIX HIIH
UACHTU(UIUPOBAHHBIX OCOOEHHOCTEH MJIM ACIEeKTOB HACTOSLIEro H300peTeHus, M BCE TaKHE

KOM6I/IHaI_II/II/I PaCcCMOTPEHBI U HAXOOATCA B IIPEACIaAxX obbema HaCTOALICTO I/I306peTeHI/I$I.

KPATKOE OIIMCAHUE TPAOUYECKUX MATEPHUAJIOB

[0060] 3amaun ¥ OCOOEHHOCTH HACTOSIIEr0 H300PETEHHST MOTYT OBbITh JIyUIll€ MOHSTHI CO
CCBUIKOW HAa ONHCAHHBIE HIDKE uYepTekd u (GopMyny H300peTeHHs. YKazaHHbIE UYEPTEKH HE
00s13aTeNIbHO BBIMOJIHEHBI B Maciutabe, BMECTO 3TOr0 0co0Oe BHHMAHHE B LEJIOM YIEIEHO
WUTIOCTPAIUA  TPUHIMIIOB HACTOSIIEr0 u300pereHus. Ha uepreskax OAMHAKOBBIE IU(PBI
UCIIOJIB3YIOT Uil O0O03HAYEHHS OAMHAKOBBIX JETaNIell HA BCEX PA3IMYHBIX H300paKEHUsX.

[0061] ®ur. 1 mnpencraBnasier coboit auarpammy (Ha30BOrO COCTOSIHHS — JaBJlIEHHE-
TEeMIepaTypa, Ha KOTOPOii MOoKa3aHbl (asel, MpHCYyTCTBYIOLIHE B oOpatumoii peakuuu CaCOs3 +S10;
<> CaSi0s (cunukar kambimsi) + COs.

[0062] ®ur. 2 npeacraeiasier coboit auarpammy (Ha30BOrO COCTOSIHHSI  JaBJIEHHE-
TeMIepaTypa, Ha KOTOPOW MmokasaHbl (hasbl, IpUCYTCTBYIOIME B oOpatumoii peakiuu 3CaCOs; +
2CaSi0; <> 2CazS104-CaCOs + COs.

[0063] ®ur. 3 npexacraensier coboit auarpammy (azosoro cocrosiaus cuctembl Ca0-Si0;-
CO; npu masnenuu 1 kmnodap.

[0064] ®ur. 4 npencraBnasier coboit auarpammy (Ha3oBOrO COCTOSIHHSI  JaBJiEHHE-
TeMIepaTypa, Ha KOTOPOU MOKa3aHbl (a3, MPUCYTCTBYIOLINE B 00patumoii peakuuu MgO + CO; <

MgCO:s.

10



[0065] ®ur. S npeacraBnsier coboit auarpamMmy (Ha30BOrO COCTOSIHHSI  JaBJICHHE-
TEMIlepaTypa, Ha KOTOPOW MOKa3aHbl KPHBBIE paBHOBECHS it oOpatumoii peakiun MgO + CO; +
MgCOs B 3aBucumoctu ot nosm CO2 B HIHEPTHOM rase.

[0066] ®ur. 6 npencrapisieT codoil muarpamMmy Gha3oBOrO COCTOSTHHSI TEMIIEPATYPa-COCTAB,
WUTIOCTPUPYIOLIYIO obsiacTu ctabunbHOCTH 11t pasanuHbix ¢a3 B cucreme CaCO3-MgCO:s.

[0067] ®ur. 7 npencrtaBnser CcoOOW TETPAdAPaANbHYIO OuUarpamMmy, Ha KOTOPOM
NPOMJLTIOCTPUPOBaHbl (pa3oBbie cooTHoweHuss Mexay coemuHeHusmu CaO, MgO, Si02 u CO: u
nokasaHa obnacts ¢ nepunurom CO, Hmxke niuockocreil Cc-Di1-Wo u Ce-Wo-Mo (3amuTpuxoBaHsl),
rone Cc oOosnauaer kampuutr, WO o0o3Hayaer BoOuTacTOHUT, Ak o0Oo3Hauaer akepmaHuT, Di
obosHauaet nuoncua u Mo o6o3nHavyaer MoHTHUeUTHT (CaMgSi04).

[0068] ®ur. 8 mnpexncraBmsier coboit aumarpammy (Ha3oBOrO COCTOSHHS JaBJIEHHE-
TEMIIEPATYpPa, WUTIOCTPUPYIOLIYIO (a3oBbie cooTHOLIeHNs Mexkay coemuaeHusimu Ca0, MgO, Si0;
u CO2, mpu 3>TOM OJHOBAPUAHTHBIE KPUBBIE HCXOIST W3 UYETBEPTUYHON HMHBAPUAHTHOH TOYKH,
Birouatomend  ¢assl kanbiuta (Cc), mmomcuma (Di), dopcrepura (Fo), monTHueuuta (Mo),
axepmanuTta (Ax) u CO;. Ha BcTaBke mpuBenena auarpamma (Ha3oBOrO COCTOSIHHS IUIsi CHCTEM U3
tpex coenunennit CaCOs, MgO u Si0;.

[0069] ®@ur. 9 npencrasisieT coOOON CXeMaTHUECKOE H300pakeHne UIUTFOCTPATUBHON KaMephl
OTBEPKIIECHHSI KOMITO3UIIMOHHOrO Matepuana ¢ nomoinbio CO», obecrneunBaromiell yBiIaKHEHHE
COTJIACHO MPHUHIIUIIAM HACTOSILIETO H300PETEHUSI.

[0070] ®ur. 10 npencraBnsier CoOOH CxeMaTHUECKOEe H300pakeHHWe HILTIOCTPATHBHOM
KaMepbl OTBEP)KIEHHS C HECKOJBKUMH CIOCO0AMH PEryJMpOBaHUs BJIAKHOCTH, a TakKkKe
CocoOHOCTBIO perynupoBate ¥ nMonojHsATe CO2 myTeM peryaupoBaHUs MOCTOSHHOI'O MOTOKA HIIH
JABJIEHUS, B KOTOPOI MOKHO PETYJIMPOBATH TEMIIEPATYPY.

[0071] ®@ur 11A-11B npeacrapisaior co00il HILTIOCTpaTUBHBIE TOPUCTHIE LIEMEHTHBIE TENA Ha
OCHOBE HU3KOKAJIBI[HEBOr'0 CHJIMKATA C PACIOJIOKEHHBIMU B HUX METAJIHYECKUMU apMHUPYIOLIHMHU
SJIEMEHTaMH.

[0072] @ur. 12 npencrasinsier coboli rpaduk 3aBUCHMOCTH pH 1 MPOYHOCTH MPHU CKATUU OT

NPOAODKUTENBHOCTH OTBEPIKACHUS [Tl KapOOHH3UPOBAHHOTO OETOHA COrIaCHO mpumepy 1 - cMech

1.
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[0073] ®@ur. 13 npencrasnser codoli rpaduk 3aBUCUMOCTH pH 1 MPOYHOCTH MPHU CKATUU OT
IPOIOJDKUTENEHOCTH OTBEPKICHHUS ISl KapOOHM3MPOBAHHOIO OETOHA COrJIacHO npumepy 1 - cmech
2.

[0074] ®@ur. 14 npencrasnser cobol rpaduk 3aBUCUMOCTH pH 1 MPOYHOCTH MPHU CKATUHU OT
IPOIOJDKUTENEHOCTH OTBEPKICHHUS U1l KapOOHM3HMPOBAHHOIO OETOHA COrylacHO npumepy 1 - cmech
3.

[0075] @ur. 15 npencrasnser cobol rpaduk 3aBUCUMOCTH pH 1 MPOYHOCTH MPHU CKATUU OT
IPOIOJDKUTENEHOCTH OTBEP)KICHHUS U1l KapOOHH3HMPOBAHHOIO OETOHA COrylacHO npumepy 1 - cmech
4.

[0076] ®ur. 16 npencrasnser coboit rpaduK BO3AYXOMPOHULIAEMOCTH [yisi OETOHA COrJIACHO
npumepy 2, cmecu 1-3.

[0077] ®ur. 17 npencraensier coboit rpadguk COpOLUUOHHON crnocoOHOCTH aisi OeToHa

COIJIACHO IpuMepy 2, cmecu 1-3.

[0078] ®ur. 18 npencrasisier coboi rpaduk MOPUCTOCTH Uit OETOHA COTJIACHO MPHUMeEpY 2,
cmecu 1-3.
[0079] ®@ur. 19 npencrassser coboit rpaduk pH pacteopa B CSC OGeToHe coryiacHo npumMepy

1, cmecu 1-4, 1o u mociie 00padOTKH.

[0080] ®ur. 20 npexacrasisier coboi rpaduk 3HAYEHHI MOTEHIHANIA MOy JIEMEHTOB IS
obpasioB ASTM G 109, obpaboranHbIX U HE 00paboTanHbIX ¢ momombio 1M KOH, nepen 3aiuBkoi
PacTBOPOM COJIH U MOCJIE 3AJIMBKHA PACTBOPOM COJIH.

[0081] ®ur. 21 npexacrasisier coboit rpaduk 3HAYEHHH MOTEHIHANA MOJIydJIEMEHTOB B
3aBHCHMOCTHU OT BPEMEHH [Jisi OETOHOB COTJIaCHO npumepy 4, cmecu 1-3, mociie BO3aelCTBUs TPECHOI
BOJIBI.

[0082] ®ur. 22 npexacrasisier coboit rpaduk 3HAYEHHH MOTEHIHANA MOJIydJIEMEHTOB B
3aBHCHMOCTH OT BPEMEHH ISt OETOHOB COrJIacHO mpuMepy 4, cMecu 1-3, mocie BO3AEHCTBHS CONEHOM
BOJBI.

[0083] ®ur. 23 npencraBiser cobol rpaduK OTHOCHUTENBHOTO JWHAMHYECKOTO MOIYJIs
yIpyrocTu i 00pasios u3 6eToHa corjacHo npumepy 4, cmecu 1-3.

[0084] ®ur. 24 npencrasnser coboil rpaduk cpemHux 3HaveHuit pH ¥ mpOYHOCTH TpH

CKaTUH 1j1s1 OETOHOB COTJIACHO mpumepy S5, cmecu 1-2.
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[0085] @ur. 25 npencrasisieT coboit rpaduk yCIOBHI OTBEP)KASHHUS IJIsl IpUMeEpa S, CMeCH

1-2.

NOAPOBHOE OINTMCAHUE U30BPETEHUA

[0086] B HacrosemM HJOKyMEeHTe NoApa3yMeBaIoT, YTO (hOPMBI €AHHCTBEHHOTO UM CIIA TAKKE
BKJIIOYAIOT (POPMBI MHOJKECTBEHHOT'O UYHCJIA, €CJIM KOHTEKCT SIBHO HE YKa3blBaeT HHOE.
ITonpa3ymeBarOT, 4TO MPUMEHEHUE «UJIM» BKIIOYAET «H/WJINY», €CJIM KOHTEKCT SIBHO HE YKa3bIBaeT
uHoe. KpoMe Toro, monpasyMeBarOT, UTO NPUMEHEHUE «U» BKJIIFOYAET «H/HJINY, €CIIH KOHTEKCT SIBHO
He yKa3bIBaeT HHOE.

[0087] B HacrosieM 1OKyMEHTE KIIPUMEPHOY» MPENCTABISIET COO0I TEPMHH MPHOJIIKEHHS 1
BKJIFOUAET HE3HAUYUTEbHbIE KOJeOaHWs TOYHO YKA3aHHBIX KOJHMYECTB, KaK OyIOeT IMOHSITHO
CIeLUAIICTaM B JaHHON oOnacT TeXHUKU. Takue KonebaHus BKIIFOYAIOT, HAIIPUMeD, CTaHAAPTHBIE
OTKJIOHEHUSI, CBSI3aHHBIE CO croco0amu, OOBIYHO MPUMEHSEMBIMH JJIsi U3MEPEHHUs! MPUBEAECHHBIX
KOJIMYECTB.

[0088] Bce uncrnenHele 3HadeHwWs, COAEp’KAIIMECS B HACTOSIIEM ONUCAHWH, CJIEayeT
paccMaTpuBaTh KaK XapaKTEPU3YIOIIUECS OMHUCAHHBIM BhIlIE MOAU(UKATOPOM KIIPUMEPHOY, MPH
3TOM MOAPAa3yMEBAIOT, YTO YKA3aHHBIE 3HAUEHUsS TAK)Ke BKJIFOYAIOT TOUHBIE YMCIICHHBbIE 3HAYECHHUS,
MPUBECHHBIE B HACTOSALIEM JOKYMEHTe. [[nana3oHbl, ONMMCAHHBIE B HACTOSIIEM JOKYMEHTE, CIIeyeT
paccMaTpUBaTh KaK OXBATHIBAIOLINE BCE 3HAYECHHS B MpeAesiax BEPXHErO M HIDKHETO MpeaebHBIX
3HAYEHUH UAMA30HOB, €CJIM He yKa3aHo mHoe. Kpome Toro, Bce muana3oHbl BKIIFOYAIOT BEPXHUH U
HWKHHUH MpeebHbIe 3HAUSHUSI.

[0089] B Hacrosituem moKyMeHTe IEeMEHT Ha OCHOBE HU3KOKabIueBoro cuimkara mwm «CSC
[IEMEHT» O3Ha4aeT MaTepPHaJl, COCTOSIINI B OCHOBHOM U3 CHJINKATOB KaJIbLIHSI, ATOMHOE OTHOILIIEHHE
Ca k Si B kotopom coctasisieT ot 0,8 mo 2,0. «CSC OeroH» 03Ha4aeT KOMIIO3UIIMOHHBIN MaTepHal,
noyiyueHHbIi u3 kapoonusuposannoro CSC nemeHTa.

[0090] B HacTosII11eM TOKYMEHTE ITOPOBBIM PACTBOP» O3HAYAET PACTBOP, COASPKAIIMUMN BOAY
U HOHBI, PACTBOPEHHBIC M3 KOMIIOHEHTOB KOMIIO3HIIMOHHOTO MaTepuajia, TaKWX KakK, HO He
OrpaHUYMBASICh UMH, LIEMEHT (HAIpHUMepP, WOHBI KaJbLHUs, HATPUS W/MJIK Kajwus), 3aNOJHHTENTH U

apyrue noOaBKM, MPH 3TOM YyKAa3aHHBIA pAcTBOP HAXOAUTCS B OXHONH wuim Oojee mopax,
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MPUCYTCTBYIOIINX B HEBBIACPKAHHOM, YaCTUYHO OTBEP)KIEHHOM HJIM MOJHOCTHIO OTBEP)KACHHOM
[IEMEHTHOM MJIH OETOHHOM TeJIe UJIH Macce.

[0091] B mHacrosimeM [OKYMEHTE «LEMEHTHUPYIOLIUNM MaTepua» O3HadaeT MaTepHual,
coneprKaluil  peaKIHOHHOCIIOCOOHBIH HAIMOJHUTEb, TAKOW KaK CTEKJIOBHUIHBIA aAJFOMOCHIIMKAT
KaJblLusi, JieTydas 30ja, mulak U obOerunblii noptiaanmueMeHT (OPC), XuMHYecKkH WHEpPTHBIA
HAIOJIHUTEJIb, TAKON KaK MEJIKOANCIIEPCHBIM N3BECTHIKOBBIM MOPOIIOK, TOHKAasl KPEMHE3eMHAasl IbLTb
U CTEeKJISIHHBINH mopommok. ComepikaHue IEMEHTHPYIOLIEro MaTepruaia MpeacTaBiisieT cobor odriee
KOJIMYECTBO LIEMEHTAa U LIEMEHTHPYIOLINX MATePHAJIOB, ONMCAHHBIX B HACTOAIIEM JOKYMEHTE.

[0092] B HacroseM JOKYMEHTe «IOBTOPHO MCIOJIb3yEMbIE€ MATEPHUAJIbl BICOKOIEIOUHOTO
Oeronay wmm «CRM» 03HAYAIOT 3aMOJHHUTENH, MOJTYYEHHbIE MPH APOOJSIEHHH CTapbiX OETOHHBIX
anemenToB Ha ocHoBe OPC, Takux Kak IUIMTHI, JOPOXKHBIE MOKPBITHS, OAJKH U KOJOHHBI, pH
MIOPOBOI'O PACTBOPa KOTOPBIX cocTasisieT boee 11,5.

[0093] B Hacrosiimem [OKyMeHTe «IIJIAKOBBIM 3alOJIHUTENbY O3HA4YaeT 3allOJIHUTENH,
HOJIy4eHHbIe TPH APOOJIEHHH JOMEHHOrO 1Ij1aka, B popMe KpymHbIX yacTul, pH nopoBoro pacteopa
KOTOpBIX coctasiisiet Oosee 11,0.

[0094] B HacrosiieM H300pETEHHH TPEUIOKEHBI KOMIO3HIMH, POU3BOIACTBEHHBIE
NOpPOLECCHl M CHCTEMBI, HAIpaBJieHHble Ha OOpPbOYy C KOPPO3MEH KENE3HBIX WJIHM CTaJbHBIX
KOMIIOHEHTOB B OETOHHBIX KOHCTPYKIHSIX, B YaCTHOCTH, B H3AEHSIX H3 KOMIIO3MIUOHHBIX
MaTepHAJIOB HA OCHOBE HU3KOKAJIBIIMEBOI'O CHIIMKATHOTO IieMeHTa. OnucaHHbIe CIIOCOOBI MTO3BOJISIFOT
MPENOTBPATHTb, YMEHBIINUTE WJIM 3aMEIIUTh KOPPO3HMIO JKEIE3HBIX HJIM CTaJbHBIX KOMIIOHEHTOB
(HampuMep, KOMITIOHEHTOB, BBITIOJITHEHHBIX U3 MPOCTON YIJIEPOIMCTON CTajM, CTATH C SMOKCHIHBIM
MOKPBITHEM, TaJIbBAHU3UPOBAHHON CTAJIM W/WJTH HEP/KABEIOLIEH CTAlli, apMATYPHBIX CTEPIKHEN HJTH
CETOK), MPUMEHSEMBIX MyTeM BBEIECHHSI WJIA IO MEHbLIEH Mepe YaCTUYHOTO BBEAECHHUS B OETOHHBIE
KOMITIO3MLIMOHHBIE MAaTepHasbl, a TaKKe KOHCTPYKIHH, BBIOJHEHHbIE M3 KapOOHHU3UPYEMOrO
neMeHTa 1 0eToHa Ha OCHOBe HU3KOKaJbireBoro cumkara («CSC uementa» u «CSC Getonay).
[0095] Takum o00pa3oM, COrJIACHO HEKOTOPBIM ACHEKTaM HACTOSIIEro H300peTeHus
KapOOHM3HUPOBAHHBI MaTepuall Ha OCHOBE HH3KOKAJBIHMEBOrO CHJIMKATHOrO LEMEHTA HMEET
MHOYKECTBO MOP ¢ MOAU(PHIIMPOBAHHBIM MOPOBBIM PACTBOPOM, PACIIOJIOKEHHBIM B OJTHON WK OoJiee
mopax, pH koTtoporo cocraBnser Oonee 9,5, mnpeanouTHTENLHO Oosee mpumepHo 10,
NpeanouYTHTENbHO Oosiee mpumepHo 11, mpeanoututensHo Oonee npuMepHo 11,5, mpennodTuTeNsHO

6onee mpumepHo 12,0, mpennoututensHO Oosiee npuMepHO 12,5, mpennoutuTesHO Oosiee MPUMeEpPHO
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13,0 u npennoutuTesnsHO mpumepHo 13,5, MoauduuupoBaHHbIi TOPOBEI pacTBOp MOkeT uMeTs pH
OoT mpuMepHO 9,5 1o npumepHo 13,5, BKiIIOYas yKa3aHHbIE BEPXHUN U HUKHUN peAeNbHble 3HAUCHUS
U BCe IIeJIble YHCIIA, BXOIAIINE B JAHHBIN IHANa30H.

[0096] Takne kapOOHU3UPOBAHHBIE KOMIO3HLIMOHHBIE MATEPUAJIBI U KOHCTPYKLUHU HE TOJIBKO
obecrnieunBaroT OjaronpusiTHyro cpeny pH, koTopasi mo3BOJiseT MPEeNOTBPATUTH, YMEHBIIUTh I
3aMeUINTh KOPPO3HI0, HO Takke ODECeunBarOT MOAXOMAIIYI0 MPOYHOCTh TMPH CXKATHH,
HEOOXOIUMYIO JUTsl YCJIOBHUN SKCIUIYaTAIMH, MOBBIIIEHHYIO BOJOCTOMKOCTB, IPU 3TOM BCE 3TO HE
BJIMSIET Ha JOJTOBEYHOCTh M NPUTOAHOCTH MaTepuasa MpU 3aMOPAKUBAHUU M OTTAUBAHUHU IPH
NPUMEHEHUH B 3MMHHUX YCJIOBHUSIX. Takass OCOOEHHOCTh MO3BOJISIET 3HAYMTENIBHO YJIYYIIHTH CPOK
CiTy>KOBI ¥ TTOJIE3HOCTh MOJIyYEHHOI'0 KOMITO3UIIMOHHOTO MaTepHaja Ha OCHOBE HU3KOKAJIBIIHEBOT'O
CHJIMKATHOTO LIEMEHTA U BBIITOJIHEHHBIX U3 HEr0 KOHCTPYKIUH.

[0097] KapOoHu3npoBaHHbIH KOMIIO3UIMOHHBIA MaTepuaj HAa OCHOBE HU3KOKAIBLHEBOI'O
CHUIMKATHOTO LIEMEHTa, COAepKallMui IO MeHbIIe Mepe OAHY WIM MHOXKECTBO Iop C
MO (PUIIPOBAHHBIM IOPOBBIM PACTBOPOM, 3HaUeHHE pPH KOTOPOro MpUBEIEHO BBILIE, TAKIKE MOXKET
UMETh MOIXOASIIYIO MPOYHOCTh MPH CXKATHH, COCTaBJSIONIYIO, Hampumep, 3500 psi (mpuUMepHO
24130 «Ila) unmu 6onee, 6onee npumepuo 4000 psi (mpumepro 27580 kIla), 6oee mpumepro S000
psi (mpumepro 34470 kIla), 6onee mpumepro 6000 psi (mpumepro 41370 xI1A), Gonee npuMepHO
7000 psi (mpumepno 48260 xlIla), 6onee mpumeprHo 8000 psi (mpumepro 55160 kITA), Gonee
npumepro 9000 psi (mpumepro 62050 kITA), wu paBHYIO WK MpeBbIaLyo mpumepro 10000 psi
(nmpumepro 68950 kITA). IIpoyHOCTH MpH CKATHH MOXKET COCTABJIATH OT mpumepHo 3500 psi
(mpumepuo 24130 xIla) mo mpumepro 10000 psi (mpumepro 68950 kITA), BkirOUasi ykasaHHBIE
BePXHHH W HIDKHHUU TpenesbHble 3HAUYEHUS W BCE IeJIble YMCJIa, BXOASIINE B JAHHBIH JUAIMA30H.
Takue 3HaUE€HUS] MPOYHOCTH MPH CKATHH MOYKHO TOJYYHTh MPH OOIIEM BPEMEHH OTBEPKIACHUS
MeHee 7 NOHEH ¢ MOMEHTa Hauajia KapOOHM3aUWu H mpuMepHO 8 uacoB wim Oonee. CornacHo
OTIpEeIEICHHBIM BapHAHTaM pPEaIM3alliy TaKHe 3HAUEHUS MPOYHOCTH MPH CHKATHU MOJKHO IMOJTYUHTh
npu o0IeM BpeMeHHU OTBEPIKAEHHSI MEeHee MPUMepHO 14 mHel ¢ MOMEHTa Havdajia KapOOHU3ALUU H
npuMepHo 8 dyacoB wim Oosee. COrjacHO APYrUM BapHaHTaM peaU3alii TaKue 3HAYEHUs
NPOYHOCTH MPH CKATHU MOJYYAIOT MpU OOLIEM BPEMEHU OTBEPIKACHUSI MeHee MpUMepHO 28 nHeit ¢
MOMEHTA Hayajia KapOOHH3aIluu U MpuMepHO 8 uacor uiau Oonee. Takum oOpasom, oOiiee Bpems
OTBEPKIEHHSI MOKET COCTaBJSITH OT MPUMepHO 8 uacoB no mpumepHo 28 nueit. OOiiee Bpems

OTBEPIKACHUS BKJIIOYACT BerHI/Iﬁ W HIDKHHU MNpeaC/IbHBIC 3HAYUCHUS, IPUBCACHHBIC BBHILIC, a TAKIKE
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BCE 3HAYEHHMS BPEMEHH, MOMANANOIIKME B YyKa3aHHbIH muana3oH. OOInee BpeMs OTBEP)KIECHHUS
BKJIIOYAeT JI000e BpeMsi HeoOs3aTeNbHOrO MPEABAPUTENIEHOTO OTBEPIKACHHUS, KaK B HACTOSIIEM
JIOKYMEHTE OMUCAHO HUKE.
[0098] CornacHO OmNpeneNeHHBIM BapUaHTAM peau3alud OeTOHHbIE KOMIIO3HIIMOHHBIE
MaTepHasibl 1 KOHCTPYKIIUH, BBIMOJTHEHHBIE U3 HU3KOKAJBIUEBOTrO CUJTMKATHOTO IIEMEHTA, COAEPKAT
nopucroe Teno. IlopucToe Temo MOKET MOMONHHUTENBHO COAEpXKaTh ONHY Wi Oojiee T00aBOK,
noeeimaromux pH. MmroctpatuBHbie 1o0aBku, NOBbIIaoLHe pH, BKIIOYAOT TeTparuapat HUTparTa
Kanpius, HUTPUT Kanbiius, NaOH, OuxkapOonar narpusi, OPC, cunukar Hatpus, crnekimiics CaO,
cnekmuiics MgO, NOBTOPHO HCHIONB3yeMbIHl Marepuan BbicOkowenouHoro OeroHa (CRM),
[IJIAKOBBIM 3aIOJHUTENb U WX KoMOuHauuu. B Hacrosiem nokymente «crnekmuecs» CaO u MgO
NPENCTABISAIOT COOOM OKCHABI KajblMs W MarHds, HMEIOIIHEe HEOONBIIYI0 PEeaKIHOHHYIO
CMOCOOHOCTh HJIH HE MMEIOIINE PEAKIHOHHON CIOCOOHOCTH B pe3yJibTaTe KAJIbLMHUPOBAHUS MPU
BBICOKHMX Temmeparypax. JlobGaeky(u), mobimarmomy pH, MOXHO HO0aB/IATE B COCTaB IPH
no3upoBke ot mpumepho 1% mo mpumepro 20% Mo Macce OTHOCHTEIBHO OOINEro KOJIWYECTBA
LEMEHTHPYIOIINX MaTepuayioB. Takue n0OaBKHu JOOABISIOT K CYyXOH CMECH B CMECHTEJIE BMECTE C
HUBKOKAJIbI[MEBbIM CHUJIMKATHBIM LIeMEHTOM. B Hactosmem mokymente «crekmmecs» CaO u MgO
NPENCTABIAIOT COOOM OKCHIBI Kajbl[dsd M MArHUs, HMMEIOIMHE HEOOJBIIYI0 PEAKIHOHHYIO
CMOCOOHOCTh WJIM HE WMEIOIINE PEAKIIMOHHON CIIOCOOHOCTH B Pe3yJibTaTe KajbLMHUPOBAHUS MPU
BBICOKHMX TEMIIEPATypax.
[0099] CornmacHO oOmpeneneHHbIM BapUaHTAM peaM3aldl  TOPUCTOE TEJIO MOXKET
NOTOJTHUTENIFHO CONep:KaTh OOHY WiIH Oonee m00AaBOK ISl YJIYYIIEHHS BOTOCTOHKOCTH.
WnroctpaTiBHbIE JOOABKH IS YIIYUIIEHHS BOJOCTOMKOCTH BBIOHPAIOT M3 TPYIIIBI, COCTOSIIEH U3
nery4elt 306l kiacca C, ynerydelt 307bl k1acca F, m3MensyeHHOro rpaHyiupoOBaHHOTO JOMEHHOTO
uutaka (GGBFS), menkomucnepcHOro CTEKJISHHOTO MOPOIIKA, CTEKJIOBUIHOTO AFOMOCHIIMKATA
kanbuust (VCAS), TOHKOW KpeMHE3eMHOW IMbLIH, M3BECTHSKOBOIO MOPOIIKA U MX KOMOWMHAIHIA.
JlobOaBku, 0becneunBaroIre BOIOCTONKOCTh, BBOIAT MIPU JO3UPOBKE OT MpuMepHO 1% 10 mpuMepHO
20% no mMacce OTHOCHTENIBHO ODOLIEro KOMMYECTBA LIEMEHTHPYIOIIUX MaTepuasoB. Takue moOaBKH
MOJKHO T0DABJISITh B CYXYIO CMECh B CMECUTEJIE BMECTE C HU3KOKAIBLUEBbIM CHIIMKATHBIM LIEMEHTOM.
[00100] TlopucToe TEIO MOKET MOMOJHUTEIBHO CONEPKATH ONUH HJIH OOJiee BOIOMOHHIKAIOIIUI

areHT(0B), BO3yXOBOBIIEKAIOIIUIT areHT(0B), 3aMeUTHTENb( el ) CXBATHIBAHHSI W/WIJIN HX KOMOWHAINY,
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KayKbIil IpU J03UpOBKe OT 1 10 15 MIT Ha KUJIOrpaMM LEMEHTHPYIOIUX MaTepuaioB. Takue 1oOaBKu
NO0ABJISIOT B CYXYIO CMECh B CMECUTEJIE BMECTE C HU3KOKAIbLIUEBBIM CHJIMKATHBIM [{EMEHTOM.

[00101] CornacHO OMHOMY M3 aCIEKTOB KOMITO3HIIMOHHBIN MaTepraj Ha OCHOBE HH3KOKAJIBLIMEBOTO
CHJINKATHOTO LIEMEHTA, UMEIOLIHIA MHOXECTBO MOP C MOAH(HIHMPOBAHHBIM MOPOBBIM PACTBOPOM,
COIEP>KHUT CBSI3bIBAIOLIYIO MAaTPULY, COAEPKALYI0O MHOKECTBO CBSI3bIBAIOIINX 3JIEMEHTOB, IIPH 3TOM
KQKZbIH CBS3BIBAIOLLUM SJIEMEHT CONEPKUT CepASUHHUK, IIPU 3TOM YKa3aHHBIM CEPACUHUK COCTOUT U3
KapOOHM3MPYEeMOT0 MaTepuaya, MEePBOrO CJOs, CONEPKALIero MUOKCHI KPEMHHS, KOTOPBIH MO
MEHBIIIEH Mepe YaCTHYHO TMOKPLIBAET IO MEHbINEeH Mepe HEKOTOPYH MepudepuiiHyr0 YacTh
CepAEeUHMKA, U BTOPOTO CJIOSI, COIeprKalero KapOoHaT KaJIbIUs H/HIH MATHHSL, KOTOPBIH O MEHBIIIeH
Mepe YaCTHYHO MOKPHIBAET HEKOTOPYIO NepUPEepHITHYIO YaCTh MEPBOTO CIIOSI, COAEPIKAILErO THOKCH T
kpemHus. CorylacHO OIpeesIeHHbIM BapHAHTAM pealn3alui CepAeUHUK CONEePIKUT IO MEHbIIIeN Mepe
OIIMH CHHTETHYECKUN COCTaB, COAep KAIlMi KaJbIMH UK MarHui, KpeMHui u kucnopoa. CornacHo
IpPYrUM BapuUaHTaM PEaM3aldH CBS3bIBAIOLIYIO0 MATPHUIy MOJYYarOoT U3 MOPUCTOTO TeNa, IPU 3TOM
YKa3aHHOE IIOPUCTOE TEJIO COAEPKUT MHOXKECTBO YAaCTULl IPEALIECTBEHHUKOB, IIPH 3TOM YKAa3aHHbIE
YACTULBI IPEALIECTBEHHUKHU IIPEBPALIAIOTCS B CBSI3BIBAIOIINE 3JIEMEHTHI.

[00102] CornacHo mpyromy acrekty, nmokadanaHomy Ha ¢ur. 11A-11B, Hacrosimee u3obpereHue B
LEeJIOM OTHOCHTCS K OeToHHOU koHCTpyKuuu (110, 130), conepkaiieii KOMIO3MIUOHHBIN MaTepUa
HAa OCHOBE HH3KOKAJbIIMEBOrO CUJIMKATHOTO [EMEHTA, COAEPsKALi MOIH(HUIIMPOBAHHBII TTOPOBBIi
pPacTBOp U OAWH WK OoJiee JKeJIe3HbIX WM CTaJbHBIX KoMIOHeHTOB (120, 140), mo MeHbIel Mepe
YaCTHYHO BCTPOEHHBIX B YKa3aHHbIM mMatepuaj. COrlacHO ONpeNeeHHbBIM BapHaHTaM peaTn3aluu
onuH wiu OoJiee JKENE3HBIX WM CTaJbHBIX KOMIIOHEHTOB BBITIOJHEHBI M3 MPOCTON YIJIEPOAUCTOM
CTaJi, CTAJM C OSMOKCHAHBIM TOKPBITHEM, OLMHKOBAHHOW CTAld W/WJM HEp)KABEIOLIEeW CTaJIH.
CornacHO OIpeAeseHHBIM BapHaHTAM peajii3allii OJHH HJIM 0Ojiee KeNE3HBIX WM CTajbHBIX
KOMITOHEHTOB MPEICTABJISIIOT COOO0I apMaTypHBIi cTep:keHb wiH ceTky (140).

[00103] CornacHo elre OAHOMY aCIEKTy HACTOsIIee M300pPEeTEHHE B IEIOM OTHOCUTCS K Crocobam
MOJIYYCHHs] KOMIIO3ULIMOHHBIX MaTEPHAJIOB HA OCHOBE HU3KOKAJBIMEBOrO CHJIMKATHOI'O LIEMEHTa U
KOHCTPYKIIHIA, BBIMOJIHEHHBIX U3 YKa3aHHBIX MaTepuasioB. Crocob monayueHnst KapOOHU3UPOBAHHOTO
Marepuajia Ha OCHOBE HH3KOKAJIBLMEBOI'0 CHJIMKATHOIO LIEMEHTa BKJIOYAeT. CMELINBAHUE
HU3KOKAJIBIIHEBOr0 CHJIMKATHOIO LIEMEHTA C BOAOW M YaCTHLAMH HAIOJHUTEs, coaepxammmu CaO
umn S102, pasmep kotopsix cocrasiisier oT 0,1 mxm 10 1000 MKM, C MOJNIyYEHHEM BIIAYKHOH CMECH,

JIUTbE BJIAYKHON CMeCH B mpecc-popme, mpu 3TOM (GOPMOBAHHAS BJIAYKHASI CMECh HMEET MHOYKECTBO
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1Op, COAEP KAIINX MO MEHBIIIEH Mepe HEKOTOPOe KOJUYECTBO BOMBI, MPH 3TOM BOAA PACTBOPSET IO
MEHbIIEH Mepe HEKOTOPbIE 3JIEMEHThI M3 HH3KOKAJIbLIHEBOrO CHJIMKATHOIO LIEMEHTA W/MJIH YaCTHII
HAIIOJIHUTENSI C MOJyUYeHHEM ITOPOBOrO PacTBOpa, mpu 3ToM pH ykazaHHOro mopoBOro pacteopa B
(dbopMOBaHHOI BiakHOW cMmecu cocrtaBisier 11,5 mmu Oosnee, HeoOs3aTenbHOE MPENABAPHTEIBEHOE
OoTBepKIeHHe (OPMOBAHHON BIIAYKHONH CMecH, yhajieHue (HOPMOBAHHON BJIAKHOW CMECH WIIH
NpeIBapPUTEIbHO OTBEP)KIACHHOH (POPMOBAHHOW BJIAKHOW CMECH U3 Mpecc-(pOpMBbI C MOJTyYEHUEM
MOPUCTOTO TeJla, COAEPIKAIIEero MOpbl, COAEpIKAIIIe TOPOBLIN PaCTBOP; U OTBEPKIACHHE MOPUCTOTO
Tesa, COAeprKallero Mophl, CoAepsKalue MOPOBLIN PAacTBOP, B YCIOBHSIX: AABJIEHHUS OT IPUMEPHO
atMoc(epHoro nasnenus: 1o npuMepHo 30 psi (mpumepno 207 kITA), TemnepaTypsl B 1uana3oHe OT
npumepro 30 °C no npumepno 90 °C, OTHOCHUTENILHON BJIAXKHOCTH OT npuMepHo 10% mo mpumepHO
90%, atmMocdeps! ¢ KoHIeHTpaluei razooopasnoro CO, ot npumepuo 15% no npumepro 100% u B
TEUEeHHe OT IPUMEPHO 8 YacoB A0 HpuMepHO 28 aHEH ¢ MmoJydeHHeM KapOOHH3HPOBAHHOTO
MaTepuaia Ha OCHOBE HU3KOKAJIbLIMEBOr'0 CUJIMKATHOTO LIEMEHTAa, COAEepP KaLIero Mophl, coaepkalnue
MO (PUIIMPOBAHHBINA TOPOBBINA PAcTBOP, MpH 3ToM pH ykazaHHOrO MOIM PUIIHPOBAHHOIO TOPOBOTO
pacTBOpa B OTBEP)KICHHOM KapOOHHM3MPOBAHHOM KOMITO3HMLIMOHHOM MaTepuajie Ha OCHOBE
HU3KOKaJIbLIEBOr0 CHJIMKATHOIO IIEMEHTAa COCTABJISIeT 110 MeHbIeH Mepe 9,5.

[00104] CornacHO onpeneneHHbBIM BapHaHTAM PeATH3aHH MPEITIOKEHHBIH CITOCO0 IOMOJHUTENBHO
BKJIOUAET HeoOsA3aTeIbHOE MPEABAPUTENBLHOE OTBEPKAEHHE (POPMOBAHHOW CMECH C TMOJyYEHHEM
MOPUCTOrO TeNa C AOCTATOYHON TBEPHOCTHIO, MO3BOJSIOLIEH H3BJIEKATH €ro U3 mpecc-(HOpMBI,
nepeMeriarb W BIOCIEICTBHM OTBep)KIaTh. HeoOsi3aTeNbHOE MpenBapUTEbHOE OTBEP)KIACHHE
(hOPMOBaHHOIH CMECH MOYKHO OCYILIECTBJIATH MPHU CIAEAYIOIIUX YCJIOBHSX: JaBJEHHE OT MPUMEPHO
atMocteproro mo mpumepro 30 psi (mpumepno 207 kITA), temmeparypa ot mpumepHo 30 10
npumepro 90 °C (mampumep, ot npumepro 30 °C mo mpumepuo 80 °C, ot mpumepno 30 °C no
npumepro 70 °C, ot mpumepro 30 °C go npumepro 60 °C, ot npumepro 30°C no npumepno 50 °C,
ot npumepno 40 °C no mpumepno 90 °C, ot npumepro 50 °C go npumepro 90 °C, ot npumepHo 60
°C mo upumepro 90 °C), oTHOcHTeNbHasi BIAXKHOCTh OT mpumepHo 10% nmo mpumepno 90%
(nampumep, ot mpumepHo 10% no mpumepHo 70%, ot mpumepHo 10% no mpumepuo 50%, ot
npumepHo 10% mo mpumepno 30%. %, ot npumepnro 20% no npumepuro 90%, ot npumepno 40% no
npumepro 90%, ot mpumepno 60% no npumepHo 90%), atmMocdepa, comepaiuas OKPYKAFOLIHIA
BO31yX, ra3oo0pasnbiit CO2 nin KOMOMHALKIO ABYX YKa3aHHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX JIH00

IIOCJIeIOBATENBHO, MO0 B BUJIE CMELIAHHON Cpelbl, COAeprKallell Kak OKPYKAIOIHH BO3AYX, TaK U
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ra3zoo6pasHeriii CO;, mpu 3ToM koHieHTpanus CO; (eCiii OH MPUCYTCTBYET) COCTABIISIET OT IPUMEPHO
15% no mpumepuo 100% (manpumep, npumepro 15%, ot npumepuo 15% no npumepro 90%, ot
npumepHo 15% mo mpumepno 80%, ot mpumepno 15% no npumepno 70%, ot nmpumeprno 30% o
npumepHo 90%, ot npumepno 30% no npumepno 80%, ot mpumepno 30% no mpumepro 70%, ot
npumepao 40% no npumepno 100%, ot npumepno 50% o npumepro 100%, ot npumepro 60% no
npuMmepro 100%), U B TeyeHHWe OT MPHUMEPHO 3 4YacoB OO mpuMepHO 14 nHel (Hampumep, OT
npuMepHO 3 4yacoB 10 7 AHel, OT NpuUMepHO 3 4acoB 10 4 nHeW, OT NpuMepHO 3 yacoB 10 3 AHel,
HNPUMEPHO 3 OT YacoB A0 2 IHEeH, OT IPUMEpPHO 3 4yacoB 10 36 4acoB, OT IPUMEPHO 3 4acoB 10 24
4acoB, OT IPUMePHO 3 4acoB 10 12 yacos, oT npumepHo 6 yacos 10 14 guell, or npuMepHO 12 yacos
no 14 mueit, ot mpumepuo 20 yacoB o 14 guei, ot 1 no 14 gueit, ot npumepno 3 no 14 anew, ot
npumMepHo 7 no 14 nueii). Bce nepeuncieHHbIe BhIIE 3HAYEHUS] BKIIIOYAIOT YKa3aHHbBIE BEPXHUH U
HUJKHUH IpeniesbHble 3HAUEHHUs, a TaK)Ke BCE LeNble YHCIIa, BXOAIINE B TAHHBIN AUaIa3oH.

[00105] CornacHoO HEKOTOPBIM  BapHaHTAM  peajM3alMHd  Hepel  CTagued  OTBepKACHUs
PeaABAPUTENLHO OTBEP)KICHHYIO (DOPMOBAHHYIO CMECh pa3pe3aroT ik o0pabaThIBAIOT HHBIM
obpasoM [is IpUAaHHs TPOAYKTY TpedyeMoit (hopMBbL.

[00106] CornacHo ompeneNeHHBIM BapUaHTAM peANM3aLUH TPEIIOKEHHBIX CIIOCOOOB yKa3aHHBIE
Croco0Bl BKJIIOYAKOT J00aBjieHHEe OMHOM WM Oojee no0aBOK, moseimarommux pH, B mporecce
dbopmoBanus mopucToro tena. Takas mobaeka(u), moesimaromas pH (¥) BKIIIOYAET: TETparuapar
HUTpaTa Kaibus, HUTpUT Kanbuus, NaOH, 6ukap6onat natpusi, OPC, ciuimkat HaTpHsi, ClIEKIITHICSI
Ca0, cnekumuiics MgO, MOBTOPHO HCMOJB3yeMbIii MaTepuas Bbicokorienounoro 6erona (CRM),
LJIAKOBBIN 3aMOJHUTEN U UX koMOuHauuu. J{obaBky(u), mopbimaromyw pH, MOXXHO 100aBISTh B
COCTaB IpH IO3UPOBKE OT mpumepHo 1% mo mpumepuHo 20% Mo Macce OTHOCHTENBHO OOIIEro
KOJIMYECTBA LEMEHTHPYIOIIUX MATEPUasoB. YKazaHHbIe AOOABKH MOOABISIOT K CyXOW CMECH B
CMeCHTeJIe BMeECTe C HH3KOKAJbIMEBLIM CHJIMKATHBIM LEMEHTOM. B HacrosimeM IOKyMEHTe
«cnekuuecs» CaO u MgO npenctaBnstor coO0it OKCHABI KATBLHS U MATHUS, UMEIOLIHE HEOONBIIYIO
PEaKUHOHHYIO CIOCOOHOCTh WJIM HE HMEIOLIHe pPEAaKIHOHHONH CIOCOOHOCTH B pe3yJbTare
KaJILIIWHUPOBAHHUS ITPH BEICOKUX TEMITeparypax.

[00107] CoraacHo onpeneieHHbIM BAPHAHTAM Peai3aly TPeIIOKEHHBIX CIOCOO0B MOPHCTOE TEIO
JOMOJHUTENIBHO COAEPIKUT OMHY Win OoJsiee JOOABOK UIsl YIIyUIIEHHsS BOJOCTOMKOCTH (HAmpHUMep,
netyuyro 3ony kiacca C, neryuyro 3oy kjacca F, W3aMeNbueHHBIA TpaHyJIMPOBAHHBIN JTOMEHHBIN

nmak (GGBFS), MenkomucnepcHbIl CTEKISIHHBIH IOPOIIOK, CTEKJIOBHAHBIA AJIOMOCHITHKAT
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KaJIbLIHsI, TOHKYIO KPEMHE3eMHYIO MbLUIb, H3BECTHSIKOBBIA MOPOLIOK M WX KoMOuHaumioo). JJobaBkw,
obecrneunBaroLe BOJIOCTONKOCTb, BBOISIT MPH T03UPOBKe OT mpuMepHO 1% mo mpumepro 20% 1o
Macce OTHOCHUTEJIBHO OOIIEro KOJIMYECTBA LEMEHTHUPYIOLINX MaTepuaioB. Takue m0OABKH MOKHO
N00aBJIATE B CYXYIO CMECh B CMECUTENIe BMECTE C HU3KOKAJIBIIEBBIM CHIIMKATHBIM [[EMEHTOM.

[00108] CornacHo onmpeneneHHbIM BapUAHTAM peaM3aLUU MPEIJIOKEHHBIX CIIOCOOOB B MpOIEcCe
(GhopMOBaHHs MOPHCTOTO TejJa MOKHO AO0ABJATH OOUH MM OOJiee BOOOMOHIKAIOLIMX areHTOB,
BO3/lyXOBOBJIEKAIOIINX areHTOB, 3aMEJTUTEIeH CXBATHIBAHUS U MX KOMOWHAIIMH.

[00109] CornacHo onpeneeHHbIM BApHAHTAM PEATH3ALHNH TPEIIOKEHHBIX CIOCOO0B MOPHCTOE TEJIO
COAEPIKHUT MOJIHOCTBIO MJIH YACTHYHO BCTPOEHHBIE B HETO OAWH WK 0OJIee KEIEe3HbIX UK CTabHBIX
KOMIIOHEHTOB (HampuMep, BBIMOJHEHHBIX M3 MPOCTOH YIJIEPOAMCTON CTANM, CTAIH C SMOKCHUIAHBIM
NOKPBITHEM, OLIMTHKOBAHHOH CTAJIM MJIM HEP)KABEIOIIEH CTaJIN), TAKAX KaK apMaTyPHbIE CTEPyKHH HJITH
CEeTKHU.

[00110] CornacHO ompeneseHHBIM BapHaHTAM pPEAU3AINU PEAJIOKEHHBIX CIOCOO0B OTBEPIKIACHHE
OCYIIECTBJSIFOT B CJEAYIOLINX YCJIOBUSX C IMOJIydeHHeM KapOOHHU3WPOBAHHBIX KOMITO3HIIMOHHBIX
MaTepuaJioB Ha OCHOBE HU3KOKAJIBLIMEBOI'O CUJIMKATHOIO LIEMEHTA, U W3JEJUN, BBIIOJHEHHBIX U3
YKA3aHHBIX MATEPHAJIOB. JAaBJIEHHE OT MPHUMEPHO aTMOC(hEepHOro aaBjeHus a0 mpumepHo 30 psi
(mpumepuo 207 kITA), temnepatypa ot mpumepHo 30 °C mo npumepro 90 °C, oTHOCHTESbHAS
BJIQKHOCTb OT npumepHo 10% mo mpumepro 90%, atmocdepa, comepskainas razoodpasusiii COs ¢
KOHIeHTpauuel oT npumepHo 15% no npumepro 100%. OOriuee BpeMsi OTBEP)KAEHUSI COCTABIISIET
MeHee 7 IOHEH ¢ MOMeHTa Hauajia KapOOHM3aUWU H MpuMepHO 8 yacoB i Oonee. CornacHo
OIpe/IesIeHHbIM BAapUAHTAM peain3alii o0Ilee BpeMsi OTBEP)KIAEHUs COCTABIISIET MeHee mpuMepHo 14
OHeW ¢ MOMeHTa Havajia kapOoHu3auuu W npuMepHo 8 uyacoB wiau Oojee. CoryjacHO OpPyrum
BapHaHTAM pean3aliid o0Iee BpeMsi OTBEPKIEHHS COCTABJISET MEHee MpUMepHO 28 mHel ¢
MOMEHTA Hayajia KapOOHH3aIud U MpuMepHO 8 uacor uiau Oosee. Takum oOpasom, oOIee Bpems
OTBEPKIIECHHSI MOKET COCTABJIATH OT MpUMEPHO 8 yacoB 10 mpumepHo 28 aueil. OOmee Bpems u
YCJIOBHUSI OTBEPKICHHUS BKJIFOYAIOT BEPXHUN U HUKHUH MpeebHbIe 3HAUSHHU S, TPUBEICHHbBIE BhIIIIE,
a Tak)ke BCe LeNble YMCia, MOMafalolie B yKa3aHHbI mauana3oH. OOliee BpeMsi OTBEp:KIACHUS
BKJIIOYAET JI000e BpeMsi HEeOOs3aTebHOrO MPEeABAPUTENFHOIO OTBEPIKICHHS, KAK OMUCAHO HIKE.
OTBepKIAeHHE MOKHO OCYIUNECTBJISITH KaK OOHY CTagHIO OTBEp)KAeHHs (POPMOBAHHOW CMeECH.
AJNbTepHATHBHO, OTBEP)KAEHHE MOXKHO OCYINECTBJISITH B JABe WM Oonee cramuii. Hampuwmep,

(OpPMOBaHHYIO CMeCb MOKHO TMOABEPTHYTh MPEABAPUTEIFHOMY OTBEP)KICHHIO, YOAJIHUThH
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NpeIBapUTEIbHO OTBEP)KICHHOE TeJIO M3 mpecc-QopMbl, a 3aTeM OTBEPAMTb HA IOMOJIHUTENbHOM
cramuu. llpuBeneHHbIE BBIIE YCIIOBHS OTBEP)KIEHHS MNPUMEHHUMBI K 00s3aTeIbHON CTaguu
OTBEPIKIEHHsI, KOTOpAasi MPHAAET JOCTATOUYHYIO KapOOHU3ALHUIO U KOHEUHYIO MPOYHOCTh. Takue ke
YCJIOBUSI MOKHO HCIOJIB30BaTh ISl MPEABAPUTEILHOTO OTBEPKACHHS, 32 UCKIIIOYEHHEM TOrO, YTO
atMocepa Tpu MPEABAPUTEIEHOM OTBEP)KIECHHH MOXKET COIAEPKaTh OKPYKAMOIIUH BO3IYX,
razoobpasueiii CO2 uia KOMOMHALMIO IBYX YKa3aHHBIX KOMIIOHEHTOB, NPUMEHSEMBIX JHO0
NOCJIEA0BATENIEHO, JIMOO B BUE CMEIIAHHOW CpPebl, COeprKallel KaKk OKPY KoUK BO3AYX, TaK H
razoobpasuenii CO2. AIbTepHATHBHO, XOTS KOKAYIO (pa3dy OTBep KAEHUs] MPOBOAST B MPUBEIECHHBIX
BBILIIE MANA30HAX JABJICHUsS, TEMIIEPATypbl U KOHLEHTPALUU TUOKCHAA YIjiepoma, olliee BpeMs
OTBEpKAEHHS IO MTPOJOJDKUTENBHOCTH COCTaBiisieT He Oosiee 28 nueit, He Oonee 14 nueii, He Oonee 7
nHeit, He 6osiee 24 yacos un He Oosiee 20 Yacos.

[00111] CornacHO  [OMOJHUTENBHBIM  BapUaHTAM  pPeAIH3alHH  OPEUIOKEHHOro  crocoda
HeBbIZep)KaHHOE (HEKapOOHM3UPOBAHHOE) MOPUCTOE TEJIO, BBIIOJIHEHHOE H3 HHU3KOKAJbIIHEBOr'O
CHJIMKATHOTO IIEMEHTA, XapaKTePU3yeTCss MHOKECTBOM IIOD, COAEPIKAIINX B OJHOM min OoJiee mopax
HOPOBBI  pacTBOp ¢ Ha4dampHbIM pH (TO ecTh 10 OTBEpXKAEHHS] WIH MPEABAPHTEILHOTO
OTBEPIKIIEHHMS), COCTABJIAIOIINM Oosiee nmpumepHo 12 (Hampumep, Oosiee nmpumepHo 12,5 umm Oonee
npumMepHo 13).

[00112] CornacHo OpyrdM BapuHaHTaM peaH3aliH MPEIIOKEHHBIX CIIOCOOOB MOPHUCTOE TEIO Ha
OCHOBE HU3KOKAJIBIHEBOTO CHJIMKATHOTO [IEMEHTa KapOOHU3HPYIOT, B TOM YKCIIE TIOABEPrasi IIOOBIM
HeoOs13aTeNbHBIM (ha3aM MPeIBaAPUTETHHOIO OTBEPKIAEHUSI U OTBEPIKIEHHS B YCIOBHSIX, OMMUCAHHBIX
B HACTOSIIIIEM JTOKYMEHTE, C MOJYyYEeHHEM MATEPHUAJIOB HA OCHOBE HH3KOKAJIBLHEBOI'O CHIIMKATHOTO
[IEMEHTAa ¥ BBINOJHEHHBIX W3 HHUX KOHCTPYKIHH, COAEpKAIIMX MHOXKECTBO TOp C
MOIU(HUIIHPOBAHHBIM MMOPOBBIM PACTBOPOM, HAXOSIIIUMCS B OAHON miam Oojee mopax, ¢ pH Gosee
npumMepHo 9,5, mpenmoututenbHo Oosiee mpumepHo 10, mpeanmourutensHO Oonee mpumepHo 11,
npeanouTuTeNbHOo  Oosnee  mpumepHo 11,5, mnpemmoururensHo Oonmee mpumepHo 12,0,
OpeanouTHuTeNbHO Oosiee mpuMepHo 12,5, mnpemmoututensHo Oonee mnpumepno 13,0 wu
npennoyYTuTeNsHo Oosiee mpumepro 13,5, pH mMoauduuupoBaHHOTO MOPOBOrO PaCTBOPA MOKET
COCTAaBJSITb OT HpuUMepHO 9,5 nmo mpumepHo 13,5, BKIIOYAsl yKa3aHHbBIE BEPXHUN W HUKHHUU
npenesbHbIe 3HAUSHHsI U BCE LieJIble UM CIa, BXOASIINE B JAHHBIA JHAMA30H.

[00113] CornacHo onpeAeaeHHBIM BAPUAHTAM PeaM3alHH MPEAJIOKEHHBIX CIIOCOO0OB MaTepHalibl Ha

OCHOBC HHU3KOKAJBUUECBOIO CHUHJIIMKATHOIO MLNEMCHTA W BBIIIOJHEHHBIC HW3 HHUX KOHCTPYKLIUH,
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OMMCAaHHbIE B HACTOSIIEM JOKYMEHTE, MOXKHO MOMOJHHUTENbHO OXapaKTepH30BaTh MyTeM
NpeaoCTaBIeHusT KapOOHHU3UPOBAHHOIO TeJa, MPOYHOCTh MPH CKATHH KOTOPOTO COCTABJISET,
Harpumep, 3500 psi (mpumepro 24130 kIla) unu 6onee, 6onee mpumepro 4000 psi (mpumepro 27580
klla), 6onee mpumepro 5000 psi (mpumepno 34470 klla), OGonee mpumepHo 6000 psi (mpuMepHO
41370 kITA), Gonmee mpumepno 7000 psi (mpumepno 48260 kIla), 6onee mpumepno 8000 psi
(mpumepuo 55160 kITA), Gonee mpumepro 9000 psi (mpumepno 62050 kITA) wmu paBHA WM
npesbimaer 10000 psi (mpumepno 68950 kITA). IIpoyHOCTh MPHU CKATHH MOXKET COCTABJISATH OT
npumepro 3500 psi (mpumepno 24130 kIla) no mpumepro 10000 psi (mpumepno 68950 xITA),
BKJIIOYAsI YKA3aHHbIE BEPXHHUH U HIDKHUH NpenesibHble 3HAYSHHs U BCE IIeJIble YHCJIA, BXOISIINE B
MaHHBIN auana3oH. Takue 3HAUeHHs MPOYHOCTH MIPH CKATHU MOYKHO MOJIyUHTh IPHU OOLIEM BpeMeHH
OTBEp)K/EHHsI MeHee 7 JHel C MOMEHTa Havaja KapOOHHM3auuu U mpuMepHo 8 uvacoB miu Oojiee.
CornacHO ompenesNieHHbIM BAPUAHTAM peATH3alUH TaKue 3HAYEHHUs MPOUYHOCTU IPH CXKATHU
HOJIYYalOT HpU OOLIEeM BPEMEHH OTBEP)KIEHHS MeHee NMpHUMepHO 14 nHell ¢ MOMEHTa Hadaja
kapOoHM3aMu 1 npuMepHo 8 yacoB miu Oosnee. COracHO APYrHMM BapUaHTaM PeasM3aluyl TakKue
3HAYEHUsI IPOYHOCTH MPH CKATHH MOJIyYarOT NP OOIIEeM BPEMEHH OTBEPKACHHS] MEHee MPUMEPHO
28 nHell ¢ MOMEHTA Havasia KapOOHU3aKMK U TPpUMeEPHO 8 yacoB wiiu Oosiee. Takum oOpa3om, olriee
BpEMsI OTBEPIKIEHUST MOKET COCTABJIATH OT MPUMEPHO 8 yacoB 10 nmpuMepHo 28 nueit. O0iee BpeMst
OTBEPIKIIECHHSI BKITIOUAET BEPXHHUI M HIDKHUN MpeeSbHbIe 3HAUEHHS], TIPUBEICHHbIE BhIIIE, & TAK)Ke
BCE 3HAYEHHs BpPEMEHH, MOMAJAIoLIe B YyKa3aHHBbIA auama3oH. OOiiee BpeMsi OTBEp)KICHHS
BKJIFOUAeT JI0O0e BpeMsi HeoOs3aTeNbHOr0 MPEeNBAPUTENIBHOIO OTBEPIKAEHHsS, KaK OIHCAHO B
HACTOSIIIEM TOKYMEHTE HIKe. PaHee B HACTOSIIEM AOKYMEHTE OMHMCAHBI YCIOBHS OTBEP)KIEHHS H
HEeO00s13aTeNBHOrO MPEABAPUTENLHOTO OTBEPKAECHHUS.

[00114] CornacHo ompeneieHHbIM BAapUAHTAM PEATM3aLUHN MPEIIOKEHHBINH CIOCO0 AOMOTHUTEIBHO
BKJIFOUaeT 00paboTKy KapOOHH3HPOBAHHBEIX MATEPHAJIOB HA OCHOBE HI3KOKAJIBIIHEBOTO CHIIMKATHOTO
[IEMEHTA U BBIMOJHEHHBIX U3 HUX KOHCTPYKLHH C MOMOIIBIO pacTBOpa ¢ BhicokuM pH (Hampumep, ¢
MOMOIIBIO HACBHIIEHHON H3BECTKOBOW BOIbI) B TEUEHHE MEPHOAA BPEMEHH, TOCTATOUHOrO JUIs
noseitienus: pH mopoeoro pacteopa. CorjacHO HEKOTOPHIM BapHAHTAM peaM3alHU BO3IEHCTBHE
pactBopa ¢ BbicokuM pH yBeimumBaer pH mnopoBoro pactBopa B 0OeTOHe Ha OCHOBE
HU3KOKAJbLHEBOrO cujnkarta. PactBop ¢ BbicokuM pH MOKHO MOJYYHTh MpPU MPHUMEHEHUH TaKUX
MaTepHAJIOB, KaK THAPOKCH/I HATPHSI, TUAPOKCU KaJIbLIHsI, THAPOKCU Kajusi. JIO3upoBKa yKa3aHHBIX

marepuasioB Moxer coctaBiisiTe OT 0,0IN mo 1IN. HacelmeHHYIO H3BECTKOBYIO BOAY MOKHO
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NOJTyYUTh, HAIPUMeEP, myTeM a00aBiieHus Oosiee 2 T THAPOKCHIA KabLus B 1 J1 J€HOHU3UPOBAHHOM
BoAbl. Takue pacTBOpBI C BBHICOKUM pH MOXKHO HCIONB30BATH VIS MOJHOTO MOTPY’KEHUS B HHUX
MaTepuaa Ha OCHOBE HU3KOKAJIbLIMEBOI'O CUJIMKATA.

[00115] B npyrom cnocobe pacTBOpOM C BbICOKHM pH MOXKHO MPONMUTHIBATE YKA3aHHBIN
HHU3KOKAJIBITUEBBIN CUJIMKATHBIN IIEMEHT MYyTEeM CO3JaHHUs Mperpan BLICOTON MPUMEPHO 2 AroiMa
(mpumepHO 5,1 CM) M 3aTOMJIEHHs MOBEPXHOCTH TeJA HU3KOKAJIBIHMEBOT'O CHUJIMKATHOTO LEMEHTA
pacTBOpOoM ¢ BbICOKMM PH B TeueHue mepuoma BpEeMEHH, AOCTATOYHOIO jisi moBbllieHus pH
MIOPOBOr0 PacTBOpa A0 3HAUEHUs, IPUBEIEHHOI0 B HacTosmeM nokyMeHnTe. [lonxonsinue nepuoast
BPEMEHH Jisl BO3AENCTBIS OCOOEHHO HE OrpaHHYEHBI, HO MOT'YT COCTABJISATE, HAIPUMED, MOPSIIKA O
MeHbl1el Mepe onHol Henenu. CoraacHO HEeKOTOPBIM BapHaHTaM peajii3allii BO3AeHCTBIE pacTBOpa
C BBICOKMM pH mpearnouTuTensHo COCTaBiIseT ABE HeleIu WU JOJIbIIIE.

[00116] CornacHo emne OXHOMY acCleKTy HACTOsilee H300peTeHHe B LEJIOM OTHOCHTCS K
KapOOHU3UPOBAHHOMY KOMIIO3HMLIMOHHOMY MaTepHasly Ha OCHOBE HH3KOKAJIBLHEBOI'O CHJIMKATHOr'O
[IEMEHTA, IIOJYYeHHOMY C MMOMOIIBIO OMUCAHHBIX B HACTOSIIIEM JOKyMeHTe crocoboB. Kak mokaszano
Ha ¢ur. 11A-11B, ykasanHble CrIOCOOBI O3BOJISIFOT MOJIYYHTh O€TOHHYIO KOHCTpYKIHio (110, 130),
COJleprKallyl0 KOMIIO3UI[MOHHBIN MaTepuaj Ha OCHOBE HU3KOKAJIBLIMEBOI'0 CUJIMKATHOIO LEMEHTa,
comep aiuii MOaU(MUIMPOBAHHBIN MOPOBBIA PACTBOP U OIHH WM OOJI€€ JKENE3HBIX MU CTaJbHBIX
xomroHeHToB (120, 140), mo MeHbIuel Mepe YaCTHYHO BCTPOEHHBIX B YKa3aHHBIH MaTepHal.
CornacHO OIpeneseHHBIM BapHaHTAM peaii3alii OJHH HJIM 0Ojiee >KEeNIE3HBIX WM CTajbHbIX
KOMITOHEHTOB BBITIOJIHEHBI M3 MPOCTON YIJIEPOAMCTON CTajiM, CTaJH C SMOKCHAHBIM IOKPBITHEM,
OLIMHKOBAaHHON CTajnu wu/wid Hepkaperomed cramin. COrjiacHO ONpeneseHHbBIM BapUaHTAM
peanm3aliil OOWH WM OoOJiee KEJNEe3HBIX HWJIM CTaJbHBIX KOMIIOHEHTOB MPEICTABISIOT COOOi
apMaTypHblii crepykeHb Hin cetky (140). ApMmupyroiue 3J1eMeHThl BBOISTCS JIFOOBIM OOBIYHBIM
ciocoOOM, HampuMep, pasMeInarT B mpecc-popMe mepes BBEIECHHEM B HEe BJIAKHOW LIEMEHTHOMH
CMECH.

[00117] DberoHHble KOMIO3WIMOHHBIE MaTepUaJbl W  KOHCTPYKLHH, BBIIOJHEHHBIE U3
HU3KOKAJIbIIHEBOT'O CUJIMKATHOIO LIEMEHTA COrJIACHO HACTOSIIEMY H300pPETEHHIO, JEMOHCTPHPYIOT
3HAYUTENBHOE YJIyUIIEHHE CPOKA CITY>KOBI U MOJIE3HOCTH M3rOTOBJIEHHBIX OETOHHBIX KOHCTPYKIHIA.
beToHHBIE KOMIO3MIMOHHBIE MATEepHAbl M KOHCTPYKIMH, BBIITOJHEHHbIE M3 HH3KOKAJIBLHEBOTO
CHJINKATHOTO I[EMEHTA, MOJIyYeHHOr0 COTJIACHO MPEIOKEHHOMY CIOCOOY, MPOSIBJISIOT OTJHYHBIE

pabourie XxapaKTEPUCTHKH, Kak B IPECHON BOIHOW CpelE, TAK U B CoyieHol BoaHou cpene. CoracHo
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ONpeNeseHHbIM BapHAaHTAM peaM3aluil  KOpPpO3us KapOOHU3UPOBAHHOI'O aPMHPOBAHHOIO
HU3KOKAJIBLMEBOI'0 CHUJIMKATHOTO IIEMEHTA HE BO3HHMKAET B IPECHOIl BOAHOW Cpelie B TEUEHHE IO
MeHbled Mepe 50 nHel, unu 1o MeHblue mMepe depe3 60 mHel, uim N0 MeHblued mepe uepes 90
IHel, wiM 1no MeHbluel Mepe uepe3 180 nHei, unu no MeHsbliell mepe uepe3 360 mHel, M Mo
MeHbllel Mepe yepe3 720 nHeil, wiu no MeHbluelt Mepe 1440 nueit, unu no Menslieil Mmepe 3600
nHel, wim no MeHslneil mepe 7200 muedt, wim no Menbiueit Mmepe 11000 gueit. CornacHo apyrum
BApPUAHTAM peal3aliil KOppo3us B KapOOHHM3UPOBAHHOM apMHUPOBAHHOM HH3KOKAJIBLHEBOM
CHUJIMKaTHOM LIEMEHTE B COJICHOW BOJHOM cpezie He BO3HUKAeT B TeUeHue 0 MeHblel Mepe S50 nHel,
UJIU 10 MEeHbIIel Mepe uepe3 60 nHel, Uiy no MeHblei Mepe uepe3 90 mHel, WM o MeHblIelH Mepe
yepe3 180 nueit, nnu no MeHsluel Mepe yepes3 360 nHel, Ui 1o MeHblen Mepe yepe3 720 nHell, nau
o MeHbiueit mepe 1440 nueit, unu no menbiueit mepe 3600 quel, um no MeHsiied Mmepe 7200 gHew,

i o mensuied mepe 11000 gueit.

Céhopnsle KOHCMPYyKyUU U3 KapOOHUZUPYEeMbIX HUIKOKAIbUUEEHIX CUTIUKAMHBIX UeMEHMO08

[00118] TepmuH «HM3KOKAJIbLUEBBIM CUIMKAT» ONpPENENIECH B HACTOSINEM AOKyMEHTe Bhille. B
HACTOSILIEM JOKYMEHTE «KapOOHU3UPYEMBIi1» OTHOCHTCS K MaTepHasly, B3aUMOIEWCTBYIOIIEMY C
CO; nocpencTsoM peakiuu KapOOHW3ALMU B YCJIOBHSX, ONMHCAHHBIX B HACTOSIIEM IOKYMEHTE.
Marepuan sBsieTcss «HEKapOOHU3HPYyeMBbIMY, eciii OH He B3ammozeicteyeT ¢ CO» mocpencTBoM
peakiui KapOOHHU3ALMU B YCJIOBUSX, OMHCAHHBIX B HACTOSIIEM NOKyMeHTe. MIumrocTpaTuBHBIE
kapOoHu3upyembie (aspl CHUAMKATa Kalblusg BkimodaroT ¢azy CS  (BOIACTOHHT WM
NCEBAOBOJIACTOHUT, W HWHOrAa Beipakaemyio ¢opmynamu CaSiOs; wmun CaO-Si0s), dasy CzS»
(pankuHUT, U WHOrAA BhIpaskaemyro popmynaamu CaszSiO7 wmm 3Ca0-2S10»), dpasy C2S (bemnur, -
CaySi04 wm nmapuut, CasMg(Si04)s wmu Opemurur, o-CarSiO4 wmm y-CaxSi04, u wuHOrIA
Beipakaemyto (opmynamu CaxSi04 wmmu 2Ca0-Si02). Amopdubie (aszpr Takke MOryT OBITH
KapOOHU3UPYEMBIMH B 3aBUCHMOCTH OT UX cOCTaBa. KaIpIil U3 Mepeun CIIEHHBIX MATEPHAIOB MOYKET
BKJIIOYATH OJMH WJIK OOJiee MOHOB M OKCHJIOB APYTHX METAJUIOB (HAMPUMEDP, OKCHIbI AFOMIHHS,
MAarHusl, JKeJie3a WM MapraHia) Wi UX CMECH, UM MOXET BKJIIOYATH ONMPENESIEHHOE KOJMYECTBO
CHJINKATAa MAarHusi B NPHPOJHOW WM CHHTETHUYECKOW (opme(ax) B Ouama3oHe OT CIIEJOBOTO
komuuecTsa (1%) no npumepno 50% wunu Gosee mo macce. MumocTpaTuBHBIE HEKAPOOHU3UPYEMBIE
unn  uHepTHhle (asel  Brmoudaror MemaauT  ((Ca,Na K):[(Mg, Fe?Fe’",AlSi);07]) u

KpucTayunueckuii nuokcua kpemuus (Si0;).

24



[00119] Crnenyer mnoOHMMATh, 4YTO KOMIIO3WIMH HHU3KOKAJBIMEBOrO  CHJIMKATa,  (ha3bl
HU3KOKAJBIIMEBOIO CHJIMKATA M CHOOCOOBI, OMHCAHHbIE B HACTOSIIEM JOKYMEHTE, MOKHO
aJanTUPOBaTh AJIs MpUMeHeHHs (pa3 curKaTa MarHusi BMECTO (a3 CHIIMKATA KAJIbLHS WIH HAPSIAY C
HUMH. B HacTosmeM JOKyMEHTe TEPMUH «CUJIMKAT MarHus» OTHOCHUTCS K IPUPOAHBIM MHUHEpajiaM
WA CHHTETUYECKHUM BEIeCTBaM, COCTOSIIIIMM U3 OJHOW MK OoJiee Py COeAMHEHUH, COmepIKaInux
MarHui ¥ KpeMHHUH, B TOM umciie, Hanpumep, MgxSi1O4 (Takke H3BeCTHOMY Kak «(OCTEpUT») U
MgsS14010(OH )2 (Takke m3BecTHOMY Kak «Tambk») U CaMgSi0Os4 (Takke H3BECTHOMY Kak
«MOHTHYEJUTUTY ), TPH 3TOM KKIBIH U3 YKA3aHHBIX MATEPHAJIOB MOXKET COZIEpKaTh OIUMH WK Oojee
HOHOB M OKCHJOB JPYTMX METAUIOB (Hampumep, OKCHUAbI KaJbLHs, AJIOMHUHHS, >Kele3a WM
Mapraiua), Wil UX CMECH, WIH MOXeT BKJIIOYAaTh HEKOTOPOE KOJMYECTBO CHJIMKATA KaJbLUS B
OPUPOAHON WM CHHTETHYeCKoi Qopme(ax) B auamazoHe oT ciexoBoro kosmuectsa (1%) mo
npumepHo 50% uu Goee mo macce.

[00120] CorsacHO WUTIOCTPATHBHBIM BapHaHTAM PEAIHM3ALUU HCIOIB3YIOT KOMITO3UIUIO
U3MEJIbUEHHOrO CUiMKaTa Kaiblus. KoMmo3umys nu3mMenbueHHOro CUINKaTa Kajablusl MOXKET UMETh
cpenHuil pa3Mep 4acTULl, U3MEPEHHbIN C MOMOLIBIO KOMMEPUYECKU JOCTYITHOIO aHAJIN3aTOpa pa3Mepa
yacTull, Takoro kak Mastersizer 2000, ot npumepHo 1 MkM 10 mpumepro 100 MkMm (Hampumep, OT
npumMepHo 1 MmkM 1o mpumepro 80 MM, OT mpuMepHO 1 MkM 10 puMepHO 60 MKM, OT mpuMepHO 1
MKM A0 npuMmepHo 50 MM, oT npuMmepHo 1 MM mo mpumepno 40 MKM, OT mpuMepHO 1 MKM 10
npumepHo 30 MkM, ot ipuMepHO 1 MkM a0 mpuMepHO 20 MKkM, OT mpuMepHO 1 MM g0 mpumepHo 10
MKM, OT IpUMEpHO | MKM 110 MPUMEpHO 5 MKM, OT IPUMEPHO 5 MKM 1m0 mpumepHo 90 Mkm, OT
MPUMEPHO 5 MKM 10 mpuMepHo 80 MKM, OT IPHUMEPHO S5 MKM 10 puMepHO 70 MKM, OT MPUMEPHO 5
MKM A0 npuMepHo 60 MKM, OT IpUMEpPHO 5 MKM A0 mpuMepHo 50 MKM, OT IPUMEPHO 5 MKM O
npumepHo 40 MM, oT mpuMepHO 10 MM g0 mpumepno 80 MM, OT mpuMepHO 10 MKM 10 MpUMEPHO
70 mxM, ot mpumMepHo 10 MM o npumepHo 60 MxM, ot npuMepHO 10 MM g0 mpumepHO 50 MKM, OT
npumepHo 10 Mxm 1o mpumepHo 40 MxM, ot mpumepHo 10 MkM 10 mpumepHO 30 MKM, OT IPUMEPHO
10 mxm o mpumepro 20 MM, mpumepHo 1 Mxm, 10 MM, 15 mrm, 20 MM, 25 mMrm, 30 MM, 40 MKM,
50 mkm, 60 MM, 70 mxm, 80 mkm, 90 mxm, 100 mxm). Kommosunus n3Menb4eHHOrO CHIIMKATA
KaJblHs MOXXET MMETh HACBIMHYK IUIOTHOCTh OT mpumepHo 0,5 r/mi mo mpumepHo 3,5 r/mi
(manmpumep, 0,5 r/mu, 1,0 r/mi, 1,5 o/mi, 2,0 r/ma, 2,5 v/mi, 2,8 r/mi, 3,0 r/mi, 3,5 r/Mi1), HACBITHYIO
IJIOTHOCTh TOCJE YIUIOTHEHHS OT mnpumepHo 1,0 r/ma mo mpumepro 1,2 r/Mii U yAenbHYIO

IOBEPXHOCTE 110 Breitny o mpumepno 150 m?/kr no npumepro 700 m*/kr (manpumep, 150 m?/kr, 200
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Mm2/kr, 250 m%/kr, 300 m?/kr, 350 m?/kr, 400 m?/kr, 450 m%/kr, 500 m%/kr, 550 m*/kr, 600 M%/kr, 650
m%/kr, 700 M%/kr). Y nenbHas 1oBepxHOCTH o Brieliny npescrasnser co6oit Mepy KpyHHOCTH [IEMEHTa
u u3Mepsiercs meronom coriaacio ASTM C204.

[00121] CornacHO WMJUTIOCTPATUBHBIM BapHaHTaM PEAM3AlH KOMIO3UIUN HU3KOKAJIBIIMEBOTO
CHJINKATA, MPEIJIOKEHHON B HACTOSIIEM H300pPETeHHH, B YKAa3aHHOH KOMIIO3ULUU HCIOJB3YIOT
U3MeJIbYEHHBIN CHIIMKAT KaJblus ¢ padMepoM yactul dio 6onee 1 Mxm.

[00122] [lns monydeHHs KOMIO3HLHMOHHBIX MATEPHUAJIOB W3 KapOOHU3UPYEMOH KOMITO3HIIMH
COTJIACHO HACTOSIIIEMY H300PETeHHIO MOYKHO HMCHOJB30BATh JIFOOON MOAXOASIIHH 3aIOJHUTEb,
HaIpUuMep, MaTEePUaIbl, COAEPIKALINE OKCUJ KAIbLIUS W/WUJIA TUOKCHA KpeMHHus. MIuTiocTpaTuBHbIE
3aMOJIHUTENN BKJIIOYAIOT HMHEPTHBIE MaTepuasbl, TaKHe KaK Tpaml, CTPOUTENbHBIN IECOK,
ropoxoobpasubiii rpaBuii. COrJIaCHO HEKOTOPBIM MPEANOUYTHTENLHBIM BAPHAHTAM PEAM3aLUd B
KauecTBe 3allOJIHUTENEN Takke MOJKHO MCIOJIb30BATh JIETKUE 3allOJHUTENN, TAKUe KaK NepJIuT WU
BEPMHUKYJIMT. B kaduecTBe MEIKOAUCIEPCHBIX HAINOJHUTENEH TaKKe MOXKHO HCIOJIb30BAaTh TaKue
MaTepHabl, KAK NPOMBILUIEHHbIE OTXObI (HAlpHMep, JeTy4ast 30J1a, [JIaK, TOHKasi KpeMHe3eMHas
IbLIIb).

[00123] MHOKECTBO 3alOJHUTENEH MOTYT HMETh JIFOOOH MOIXOMSINUN CPEOHUN pasMep
YACTHIl U paclpenesieHne YacTul mno pasmepam. CorjiacHO omnpenesieHHbIM BapHAHTAM peaTi3aluu
MHOXKECTBO 3aIlOJIHUTENIEH UMEIOT CPeIHUM pa3Mep JacTuil OT npuMepHo 0,25 MM 1o nmpumepHO 25
MM (HampuMep, OT IPUMEPHO 5 MM 110 puMepHO 20 MM, OT MPUMEPHO 5 MM 110 TpuMepHO 18 MM, OT
MPUMEPHO 5 MM 110 ipuMepHO 15 MM, OT mpuMepHO 5 MM A0 IpUMepHO 12 MM, OT mpUMepHO 7 MM
1o npumepro 20 mm, oT npuMepro 10 mm 10 npumepHo 20 mm, mpumepro 1/8” (mpumepro 0,32 cm),
npumepHo Y4~ (mpumepro 0,64 cm), npumepno 3/8” (mpumepro 0,95 cm), mpumepro Y2~ (1,27 cm),
npumMepHo ¥4 (mpumepHo 1,9 cm).

[00124] B KOMMIO3MIMOHHBIA MaTepHaJ TAK)KE MOTYT OBITh BKJIFOUEHBI XUMHUYECKHE MPHMECH;
HaMpUMep, MIACTH(PUKATOPBI, 3aMEUTUTENH, YCKOPUTENH, AUCIEPraTopbl U APYrHe BELIECTBA,
MOIU(UIHPYIOIINE PEoJiorHuecKkue CcBoicTBa. Kpome TOro, Moryt ObITh JOOAaBJIEHBI HEKOTOPBIE
KOMMepUeCKH JOCTyMHbIe XUMUUecKkue areHTsl, Takue kak Glenium™ 7500 ot xommannu BASF®
Chemicals u Acumer™ or xommanum Dow Chemical Company. CornacHo ompeneieHHbIM
BapHAHTaM pEAM3alUU B 3aBHCHMOCTH OT TPeOyeMOro KOMITO3HUIIMOHHOTO MaTepuajia OJUH HJIH
0ojsiee MUTMEHTOB MOTYT OBITH PAaBHOMEPHO pACHpPENENeHbl WM IO CYLIECTBY HEPABHOMEPHO

pacrnpeneseHbl B CBS3bIBAIOIIMX MaTpuilax. [IMTMEHT MOKET MPEACTaBIsATh CO00H 000k
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NOIXOISIINN MTUTMEHT, B TOM YHCJIE, HAIPUMED, OKCH/IBI PA3JIMUHBIX METAJUIOB (HAMIPUMED, YEPHBIit
JKEJIE300KHCHBIN MUTMEHT, OKCUA KobaibTa M OKCHI XpoMma). [IMrMeHT MOJKeT UMETh JIFOOOH IBeT
WM [BETAa, HANpPUMeEpP, BBHIOpAHHBIE M3 YEPHOrO, OEIOro, CHHErO, CEPOro, PO30BOTO, 3€JEHOrO,
KPaCHOTO, KEJNITOr0 W KOpHYHEBOro. IIMTMEHT MOKET MPUCYTCTBOBATH B JIFOOOM MOIXOISIIEM
KOJIMYECTBE B 3aBUCHMOCTHU OT TPEOYEMOro KOMITO3UIIMOHHOTO MaTepraia, HallpruMep, B KOJMYECTBE

ot npumepro 0,0% no npumepno 10% mo macce.

Kapoonuzauyua CSC yemenmoe

[00125] OcnoBHas mone3nocts kapbormsupyemorn CSC KOMIO3HLUU COCTOMT B TOM, UTO €€
MOKHO KapOOHHM3MpPOBATh C MOJIyYEHHEM KOMIIO3UIMOHHBIX MAaTEPUAJIOB, KOTOpBIE MOXKHO
UCIIOJIB30BATh B CAMBIX PA3IMUYHBIX O0JIACTSIX.

[00126] IIpemmosaraercs, 4to B mpomecce KapOOHMU3ALUH CHJHMKATA KAJBIHS MPOTEKAIOT

CJICOYOIIHUE peaKK, KaK OMHCaHO B HACTOAIIEM NOKYMEHTE.

CaSi0s (s) + COz (g) — CaCoOs (s) + S102 (s) (1)
Ca3S12,07 (s) + 3CO;2 (g) — 3CaCOs (s) + 28102 (s) 2)
CazS104 (s) +2C0O3 (g) — 2CaCOs5(s) + Si02(s) 3)

[00127] B o6mem cayuae, CO, BBOOST B BHIE ra3oBoi (hasbl, KOTOpas pPacTBOPSETCS B
uH(QUIBTPALIMOHHON TeKyuel cpene, Takoi kak Boma. Ilpu pactBopernu COz 00pa3yrOTCsi KUCIIbIE
yrjaepoaHble coeanHeHus (Takue kak yrojbHas kuciota, HoCOs), uto npuBoaut Kk cHuxenuto pH
pactBopa. CnabOKHCIIBIA PACTBOP HMHKOHTPYSHTHO pACTBOPSET COEAMHEHHs Kaybiusi u3 (as
cumkata Kaimbiust. Kanpuuii MOJKeT BBIIIETaYMBATBCS W3 KajibLuicomepkammx amopgHbix das
NOCPEACTBOM  AHAJOTHYHOTO  MexaHu3Ma.  BbICBOOOKIEHHbIE  KATHOHBI  KaJbLUS  H
IHMCCOLMUPOBAHHbIE KapOOHATHBIE COEOMHEHUs MTPUBOIIT K OCAKIECHHIO HEPACTBOPHMBIX
kapbonatoB. Ilpenmosaraercs, 4ro oOOOralieHHbIe IHOKCHIOM KPEMHHsS CJIOM OCTAalOTCS Ha
MHHEpaJIbHBIX YaCTULIAX B BUJIE CJIOEB, OOEIHEHHBIX KAJIbLIHEM.

[00128] CaCOs, momy4eHHBIH B pe3ysbTaTe TAKUX WM JIFOOBIX JPYTHX peakuui KapOOHH3ALHH
CO;, onuCaHHBIX B HACTOALIEM JOKYMEHTE, MOJKET CYIIECTBOBATh B BHIE OAHOrO WM Oojiee U3
Heckosbkux monumopdos CaCOs (Hanpumep, kanbuuTa, aparonuta u Bateputa). Yactuusr CaCOs
NPEANOYTHTENHFHO HAXOASTCS B (hOpME KaJIbLHTA, HO TAK)KE MOTYT MPUCYTCTBOBATD B BUE aparoHHTa
WA BaTepUTAa WM B BUAE KOMOWHAIIMM NBYX WJIH TPEX M3 YKA3aHHBIX MOIUMOpP(OB (Hampumep,

KaJIbLIMTA/aParOHNTa, KAJIbLUTA/BATEPUTA, APArOHUTA/BATEPUTA UJIH KAJTBIIHTA/aparOHITa/BATEPHUTA).
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[00129] MoxkHO HCONB30BATh JK000H moaxoasimuii copt CO2 B 3aBUCHMOCTH OT TpedyeMoro
pe3yabTara kapbonusanuu. Hanpumep, MoxxHO HCnobp30BaTh CO2 TEXHHYECKOTO COPTa C UM CTOTOM
npuMepHo 99%, KOTOpBIII MOKHO NMPHOOPECTH B CAMBIX PA3JIMUYHBIX MPOMBIIIJIEHHBIX Ta30BBIX
KOMITaHHUSIX, TaKuX Kak Praxair, Inc., Linde AG, Air Liquide u ngpyrue. 3anac CO2 MOXXHO nepKaTh B
OONBIINX repMEeTU3UPOBAHHBIX pe3epByapax Ui XpaHeHus: B (hopMe KUAKOrO NUOKCHAA YIIIepoaa,
TEMIIEPATypy KOTOPOTrO PEryJUpyIOT TakuM OOpa3oM, uToObl OHA MO3BOJSUIA IMOIIEP)KUBATH
TpeOyemoe naBieHue mapa, Hampumep, npubmusutessHo 300 PSIG (mpumepno 2068 klla u30.).
3aTeM Takoi ra3 MoAarOT MO TpyOaM B OOONOYKY WM Kamepy OTBepkaeHusi ¢ momoinsio CO2
(xapbonuzanun). B camoii nmpoctoii cucrteme CO2 nponyckaroT yepe3 000JI0UKY ¢ KOHTPOJIUPYEMOH
CKOPOCTBIO, TOCTATOYHON IJIsl BHITECHEHHSI OKPYIKAIOIIEro BO3AyXa, CoAep Kalierocs: B 00osouke. B
o0weM ciaydae BpeMsl MPOAYBKH OyAer 3aBHCETh OT pa3mepa ODOJIOUKH M CKOPOCTH, C KOTOPOWM
nonarot razoodpasueiii CO2. Bo MHOrHX cucremax Takoi Mmpouecc MpoayBKH 00OOJIOUKH OT BO3yXa
MOJKHO OCYINECTBUTH 3a BpEeMs, H3MEPEHHOe B MHHYTaxX, HEOOXOOMMOe sl JOBEIEHHs
xkonuentpauuu COz 10 pa3yMHOro ypoBHSI C TeM, YTOOBI BIIOCIEACTBHUA MOYXKHO OBLJIO MPOBECTH
npouecc OTBepkAeHus. B mpocThix cucremax razoobpasueiii CO; manee momarT B YKa3aHHYIO
CHCTeMYy C 3aJaHHOW CKOPOCTBIO Ui monnepkaHus KoHueHtpauuu COz, HOCTATOYHOH IS
WHUIUUPOBAHMS PEAKLIUH OTBEPIKICHUS.

[00130] KapOoHuzauuto, HampuMep, MOXKHO OCYIIECTBIIATh MYyTEM B3aMMOIEWUCTBUSI CHIIMKATA
kajpuust ¢ CO2 MOCPENCTBOM KOHTPOJHMPYEMOrO MPOLECCA THAPOTEPMUUYECKOTO KUIKO(DA3HOrO
cnekanust (HLPS) mns co3maHusi CBA3BIBAIOLIUX 3JIEMEHTOB, KOTOpbIE YIEP)KHBAIOT BMECTE
pa3IMYHbIe KOMIIOHEHTHI KOMIIO3UIIMOHHOTO MaTepuaja. Hanmpumep, coOriacHo mpeanoYTHTENbHBIM
Bapuantam peajm3aunu CO» HCMONB3YIOT B KaueCTBE PEAKIHOHHOCIOCOOHOrO COEAMHEHHS, YTO
npuBoauT K n30siuu CO2 U CO3AaHUIO CBSI3BIBAIOIINX 3JIEMEHTOB B MOJIYYEHHBIX KOMITO3ULIMOHHBIX
MaTepuanax C yrjiepoaHbIM OTIEUATKOM, HECPABHHMBIM C JIFOOOH CYyLIECTBYIOLIEH TEXHOJOTHEH
npousBozctea. Ilpouecc HLPS TepMoavHaMUYeckd HWHULHHPYIOT 3a CYET CBOOOJHOW SHEPrHH
XUMHYECKOH peakuuu(¥ii) 1 yMEHbIIEHHs TOBEPXHOCTHOM 3Hepruu (IJIOLIAIH ), BBI3BAHHOT'O POCTOM
kpuctamyioB. Kuneruka mnponecca HLPS mnpoTekaer ¢ pa3syMHOH CKOPOCTBIO TpPU HUBKOU
TEMIepaType, MOCKOJBKY Ui TPAHCIOPTHPOBKH PEAKLHOHHOCIOCOOHBIX BELIECTB HCIOJB3YIOT
pacTBOp (BOAHBIN WJIM HEBOIHBIN) BMECTO MPUMEHEHHs TEKy4el Cpelbl C BBICOKOH TeMIepaTypoii

IJIaBJICHHUA HJIH BLICOKOTGMHepaTypHOﬁ Cpeanl B TBEPAOM COCTOSAHUMU.
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[00131] Ob6cyxnenne pasnmuunbix ocobennocteir HLPS, xapOOHM3UPYyeMBbIX LEMEHTOB Ha
OCHOBE CIJIMKaTa KajblWsi, KapOOHW3allMM W MOJNYYEeHHS CBSI3BIBAIOLINX  JJIEMEHTOB,
COOTBETCTBYIOIErO YCTPOICTBA M IMPOLIECCOB, a TAK)Ke CONMYTCTBYIOIIUX MPobiieM MOXXHO HAHTH B
natente CIITA Ne 8114367, my6mukaryuu naterta CIITA Ne US 2009/0143211 (Ne 3asiBku 12/271560),
ny6mkanmu narenta CIIA Ne US 2011/0104469 (Ne zasBku 12/984299), mybnukanuu nateHTa
CHIA Ne 2009/0142578 (Ne 3asBku 12/271513), nybnukauuu natenta CIITA Ne 2013/0122267 (Ne
sasBku 13/411218), mybmuxanun narenta CIITA Ne 2012/0312194 (Ne zasBku 13/491098), WO
2009/102360 (PCT/US2008/083606), WO 2011/053598 (PCT/US2010/054146), WO 2011/090967
(PCT/US2011/021623), npensaputenbHoii 3asBke Ha mateHT CIIIA Ne 61/708423, momannoii 1
okTsi0pst 2012 roma, m nmybmukamun marenta CHIA Ne 2014/0127450 (Ne zasBku 14/045758),
nyOmukannu natenta CIITA Ne 2015/0266778 (Ne 3asBku 14/045519), nybnukaunu narenra CIIA
Ne 2014/0127458 (Ne zasiBku 14/045766), nyOnukauuu narenta CIIIA Ne 2014/0342124 (Ne 3asBku
14/045540), nyonukamuu natenta CIITA Ne 2014/0272216 (Ne zasBku 14/207413), nyGnukaruu
natenta CIIIA Ne 2014/0263683 (Ne zasBku 14/207421), nybmukaumu nateHta CIIIA Ne
2014/0314990 (Ne zasBkm 14/207920), marente CIIHA Ne 9221027 (Ne zasBku 14/209238),
nyOsukanuu nmarenta CIIIA Ne 2014/0363665 (Ne zasiBku 14/295601), nybnukauuu nmarenta CIITA
Ne 2014/0361471 (Ne zasBku 14/295402), nyOnukanuu narenta CIITA Ne 2016/0355439 (Ne 3asBku
14/506079), nybonukamuu natenta CIITA Ne 2015/0225295 (Ne zasBku 14/602313), nmyGnukarnuu
natenta CIIIA Ne 2015/0056437 (Ne 3asBkm 14/463901), mybOmukaumu nateHta CIIIA Ne
2016/0168720 (Ne 3asBku 14/584249), nybnukauuu natenta CIITA Ne 2015/0336852 (Ne 3asBku
14/818629), nybnukamuu natenta CIITA Ne 2016/0031757 (Ne 3asBku 14/817193), myGnukanuu
natenta CIIIA Ne 2016/0272544 (Ne 3asBkm 15/074659), nybmukaumu natenta CIIIA Ne
2016/0096773 (Ne 3asBku 14/874350), nybnuxanuu natenta CIITA Ne 2016/0340261 (Ne 3asBku
14/715497), nybnukamus narenta CIITA Ne 2016/0272545 (Ne zasBku 15/074692), nyGnukanun
natenta CIIIA Ne 2017/0102373 (Ne 3asBkm 15/290328), mybmukanmm mnatenta CIIIA Ne
2017/0121223 (Ne 3asBku 15/335520), nybnuxanun natenta CIITA Ne 2017/0204010 (Ne 3asBku
15/409352), nybnukamuu natenta CIITA Ne 2017/0253530 (Ne zasBku 15/449736), nmyGmukanuu
natenta CIIIA Ne 2017/0260096 (Ne 3asBkm 15/451344), nybnmukanmm nateHta CIIIA Ne
2017/0320781 (Ne zasBku 15/587705), nybmukanuu natenta CIITA Ne US 2017/0341989 (Ne 3asBku
15/609908), zasBke CIIIA Ne 15/716392, momanuou 26 centssOpsi 2017 roma, 3asBke CIIIA Ne

15/831135, nogannoii 4 nexabps 2017 roma, npu 3TOM KaKIblid U3 MEPEUUCIEHHBIX JOKYMEHTOB B
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NOJTHOM 00BEeMe U SIBHBIM 00Pa30M BKJIFOYEH B HACTOSIIIEE OMUCAHUE MTOCPEICTBOM CCBUIKH JUTS BCEX
LeJIeH.

[00132] Dur. 1-8 npeacTaBasOT cOOOM AUArpaMMBbI (ha30BOTO PABHOBECHS, HA KOTOPBIX MTOKA3aHBI
paznuuHbie (ha30BbIe€ COOTHOLIEHUSI MEXAY HEKOTOPBIMH U3 MAaTEPHAJIOB, OMUCAHHBIX B HACTOSIIEM

JIOKYMEHTE,

Ceazviearonjue r1emMeHnbl

[00133] IIpouecc xapOOHHM3ALMK MO3BOJISET MOJYUHTh KapOOHU3UPOBAHHBIA KOMITO3ULIUOHHBIH
Marepual ¥ KOHCTPYKLHH, KOTOpBIE, KaK BUIHO IOJ MHUKPOCKOIOM, COAEpKAT MHOKECTBO
CBSI3BIBAIOLINX JJIEMEHTOB, UMEIOLINX OIWH UK OOJiee TUIIOB MUKPOCTPYKTYPhl. B COBOKymHOCTH,
MHO)KECTBO CBSI3BIBAIOIIUX 3JIEMEHTOB OOpPA3yOT B3aMMOCBS3aHHYIO CBSI3BIBAIOLIYIO MATPHLY,
CO3/aI0IIYIO0 MPOYHOCTh COENMHEHUS U yIep KUBAIOLIYI0O KOMIIO3UIIMOHHBIN MaTepuan. Hanpumep,
MHUKPOCTPYKTYPHPOBAHHBIE CBS3BIBAIOIINE AJIEMEHTBI MOT'YT MPEACTABIISITE COOOM: CBSI3bIBAIOLLHIA
AJIEMEHT, COAEPIKAIlUi SAPO U3 HENPOpearnpoBaBLIel kKapOOHU3upyeMoi (a3l CUIIMKATA KABLIHS,
HOJHOCTBKO WMJIM YaCTHYHO OKPY)KEHHOE OOOTralleHHBIM IHOKCHIOM KPEMHHsS CJIOEM Ppa3jIndHOM
TOJILMHBI, KOTOPBIH MOJIHOCTHIO WJIM YaCTUYHO HHKancynuposaH yactuamu CaCOs; CBSI3bIBAIOIIMIA
DJIEMEHT, COJEpIKAIUMH SapO W3 [OHOKCHAA KPEMHUS, TOJYYEHHOTO NyTeM KapOOHH3aUuu
KapOOHU3UpyeMoi a3kl CUIMKATA KAJbIHSI, OJHOCTHIO UJIH YaCTUYHO OKPY KEHHOE 00OrallleHHbIM
IUOKCHAOM KpPEMHHsSI CJIO€M pa3IMYHOW TOJIIUHBI, KOTOPBIH MOJHOCTBIO HJIM YaCTHYHO
uHKancyuposaH yactunamMu CaCOsz; CBS3BIBAIOIIUN 3JIEMEHT, COAEPIKAIHMKA SAPO M3 AUOKCHIA
KPEMHHSI, MOJyYEHHOr0 MyTeM KapOOHM3auuud KapOOHH3upyemol (as3bl CHIMKATA KaJbILHUS H
MOJIHOCTBIO WJIM YaCTHYHO HHKancyiaupoaHHoro yactuuamu CaCOs; CBA3BIBAIOIIMNA 3JIEMEHT,
coaep Kalui sIAPO U3 HeKapOOHU3UPYeMOii (hasbl, MOJHOCTHIO WM YACTHYHO MHKAICYJHPOBAHHOE
yactuamu CaCQOs; CBS3BIBAIOIIUN 3JIEMEHT, COIEpPIKAIMii MHOTO(a3HOE SIpO, COCTOSINEE H3
IMOKCHJA KPEMHHs, MOJYYEHHOr0 mNyTeM KapOoHHM3aluu KapOOHU3MpPyeMOil (ha3bl CHIIHKATA
KaJbLIHsl, 1 YACTHYHO MPOPEArdpOBABIIErO CHUIMKATA KAJbIHs, IPU 3TOM YKa3aHHOE MHOrO(a3HOe
SIIPO MOJIHOCTBIO MJIH YaCTHYHO OKPY)KEHO OOOTallleHHBIM JTHOKCHIOM KPEMHHUS CJIOEM Pa3InYHOM
TOJIIIMHBI, KOTOPBIA MOJIHOCTHIO WJTH YaCTHYHO HHKancymposaH dyactuinaMu CaCOs; cBA3bIBAIOIINI
JJIEMEHT, COAepIKalliii MHOTO(a3HOE AP0, COCTOsIIIee U3 HEKapOOHU3HPYeMOil (a3bl U YACTHUHO
NpOpearipoBaBIIEro CHJIMKATA KAJbLUS, IPH 3TOM yKa3aHHOE MHOTro(a3HOe AP0 MOJHOCTHIO HJTH

HYaCTUYHO OKPY>XKCHO O6OFaH_[eHHI:IM AUOKCUIOOM KPEMHUS CJIOEM paanqui/'I TOJINTUHBI, KOTOpLIfI

30



MOJIHOCTBIO WJIM 4YacTH4YHO uHKancyiupoaH dactuuamu CaCOs; miaM CBS3BIBAIOIIMHA 3JIEMEHT,
COAEpIKAIIUI YaCTHLIbI YACTUYHO MPOPEArupOBABIIErO CHJIMKATA KaJbIHs 0e3 OTYETIMBOrO siapa U
Clos mUOoKcHAa kKpemHus, wHKancymupoBanHoro uvactunamu CaCOs; W CBI3BIBAIOIIUN DJIEMEHT,
coAep KAl TOPUCTbIE YACTHIIBI O€3 OTUETIIMBOTO CJIOS TUOKCHIA KPEMHHSI, HHKAICYJIHPOBAHHOTO
yactunamu CaCOs.

[00134] B ofmem cnydae, OOOTralieHHBIH AWOKCHAOM KPEMHHsI CJIOH HMeeT TOJIIHHY,
BapbUPYIOLIYIO B OJTHOM CBSI3BIBAIOIIEM 3JIEMEHTE U OT CBS3BIBAIOIIETO 3JIEMEHTA K CBS3BIBAIOIIEMY
3JEeMEHTY, OOBIYHO COCTaBNsAMOIMYO OT mpuMmepHo 0,01 mxm mo mpumepro 50 mkm. CorjacHo
HEKOTOPHIM TMPEANOYTUTEIbHBIM BAPUAHTAM PEAIM3aLUU TOJIIUHA OOOraleHHOro IUOKCHAOM
KPEMHUs CJIOSI COCTAaBJISIET OT MpUMepHO 1 MKM 10 mpumepHO 25 MKM. B HacrosimeM AoKymeHTe
«o0oraieHHbIil AHOKCHIOM KPEMHHS» OTHOCHUTCS B OOLIEM Ciiyyae K COAEPIKAaHHIO JHOKCHIA
KPEMHUsI, KOTOPOE SIBJISIeTCS 3HAYUTENBHBIM I10 CPAaBHEHHUIO C KOMIIOHEHTAMH MaTepuaja, Hanpumep,
K COZIEp/KaHUIO AMOKCHIA KPEMHHUSI, COCTaBJIitoeMy Oosee mpumepHo 50% no oOvemy. OcranbHas
4acTh OOOraleHHOro JHMOKCHAOM KpeMHHusi ciios B ocHOBHOM cocrouT u3 CaCOs, Hanmpumep, OT
npumepro 10% mo npumepro 50% CaCOs no oobemy. OboraiieHHbIi THOKCHIOM KPEMHUS CIIOH
TaK)Ke MOYKET COAEpPKaTh MHEPTHBIE WM HEMPOPEArupoOBABLINE YACTHIIBI, HATIPUMED, OT MPUMEPHO
10% no nmpumepro 50% menunuta 1o 00bemy. OOoraiieHHbId JMOKCHIOM KPEMHHUS CIIOH OOBIYHO
UMeeT MEePEXOIHYIO 30Hy OT COMAEPKaHUs MPEHMYLIECTBEHHO NUOKCHUIA KPEMHHS K COAEPKAHUIO
npeumyiectBeHHO CaCOs. Inokcun kpemuus u CaCO3 MOTYT MPUCYTCTBOBAThH B BUAE CMEIIAHHBIX
WA JUCKPETHBIX YYaCTKOB.

[00135] OOoraimeHHbI THOKCHIOM KPEMHHS CJIOH TaKXKe XapaKTEPU3yeTCs COIEP:KaHueM
IMOKCHAA KPEMHHUs], BaPbHPYIOLINM OT CBSI3BIBAIOIIETO 3JIEMEHTA K CBS3BIBAIOIIEMY JJIEMEHTY U
OOBIYHO COCTABSIOIIKUM OT mpuMepHo 50% mo mpumepro 90% no oO6bemMy (HanmpuMep, OT MPHMEPHO
60% no mpumepHo 80%). CoryiacHO OmNpeneseHHbIM BapHAHTAM peaju3auuu OOOTalleHHbIH
OMOKCHUIIOM KpPEMHHS CJIOH OOBIYHO XapaKTepU3yeTCs COIAEp)KaHHeM JHOKCHAA KpPeMHUs,
cocrapysomumM ot npumepuo 50% mo npumepro 90% mo ob0vemy, u comepxkanuem CaCOs,
cocrapysromumM ot npumepao 10% mo npumepno 50% mo oObemy. COrnacHo oOnpeneieHHbIM
BapHAHTaM peajn3aluy O0OralleHHbIH JUOKCUIOM KPEMHHSI CIIOH XapaKTEpU3YETCs COAEp:KaHHEM
IMOKCUIA KPEMHHS, COCTABJSAOIUM OT npumepHo 70% no mpumeprno 90% mno obOvemy, u
conepskannem CaCOs, cocrapnsroium ot npumeprao 10% mo npumepro 30% no oobemy. CornacHo

OIpeNeseHHbIM BapHaHTAM PeaN3alii 0OOraleHHbIN THOKCHIOM KPEMHHUS CIIOH XapaKTepUu3yeTcs
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CoAep KaHWeM TUOKCHIA KPEMHHS, COCTABJISIIOIIUM OT npuMepHo S0% no npumepHo 70% mo obbemy,
u conepskannem CaCOs, cocrapnsomum oT npuMepHo 30% no npumepro 5S0% mo o0bemy.

[00136] OOorameHHbIN THOKCHIOM KPEMHHS CJIOH MOXKET OKPYKATh AP0, oOecneunBas B pa3HbIX
MecTax pasjIM4YHble CTETNeHH MOKPBITUS, COCTaBJisIomue oT npuMmepHo 1% mo mpumepno 99% or
IUIOIIAM HAapy)KHOH NOBepXHOCTH siapa (Hampumep, ot mpumepHo 10% no mpumepHo 90%).
CornacHO ompeneNeHHbIM BapHaHTAM peATM3alud OOOTAIEeHHBIH AMOKCUIAOM KpPEMHHS CJION
OKpy’KaeT SApPO CO CTENeHb IOKPBITHS, COCTaBisiomeid MmeHee npumepHo 10% ot miomanu
HapyXHOH moBepxHOCTU siApa. COrNIaCHO ONpeAeNeHHBIM BapUAaHTAM pEAIU3aluu OOOralleHHbIH
OUOKCUAOM KPEMHHUs CJIOH pas3lIuuHON TOJNILMHBI OKPYXaeT SApPO CO CTENEHBIO IOKPBITHS,
cocTaBJsioLIei Oonee mpumMepHo 90% OT MIoIaay Hapy KHOW MOBEPXHOCTH SAPA.

[00137] CBS3BIBAIOLIUI DJIEMEHT MOKET MMETh JIFOOOH pasMep W JIIOOYIO PETYIISPHYIO WM
HEPeryJsIpHyI0 MOP(OJIOTHIO, MOP(OIOrUIO TBEPAOTEIFHOIO WK MOJIOT0 MaTepHaia, KOTOPOU Tak
WM MHAa4Ye MOXKET OBITh OTAAHO MPENNOYTEHHe MyTeM BBHIOOPA CHIPHEBBIX MATEPUAIOB M CIocoda
OPOM3BOJACTBA C Yy4YE€TOM MpPEAIoJiaraeMoro mnpumMeHenus. MiumoctpatuBHble MOPQOIOrUu
BKJIFOYAIOT. KyObl, KyOOHbI, MPHU3MbI, JUCKH, MHUPAMHUIbI, MHOTOTPAHHUKH WM MHOTOTPAHHBIE
YaCTHLBI, HAJIHHIPSI, Chepbl, KOHYCHI, KOJIbLA, TPYOKH, TOTYMECSILBI, UTJIbI, BOJIOKHA, HUTH, XJIONbS,
cepsl, cydchepsl, mapuKu, BAHOTPAAUHBI, TPAHYJIBI, TPOIOJrOBAThIE (DUTYPBI, CTEPKHH, YELTYHKH
U T.IL

[00138] MHOXKECTBO CBSA3BLIBAIOIIUX JJIEMEHTOB MOTYT HMETh JIFOOOH MOOXOIAIIMA CpeaHUi
pa3Mep YacTHLl M pacrpeesieHHe YaCTHI[ 0 pa3MepaM B 3aBHCUMOCTH OT TPeOyeMbIX CBOWCTB H
pabounx XapaKTePUCTUK KOMITO3UI[MOHHOrO MpOoaykTa. Hampumep, COrJIaCHO OIpeneeHHBIM
BapUaHTaM PEAIM3ALUH MHOKECTBO CBS3BIBAIOIINX 3JIEMEHTOB UMEIOT CPENHUN pa3Mep YacTHL OT
npumepHo 1 MM 10 npumeprno 100 MM (Hampumep, oT npuMepHO 1 MKkM 110 mpuMepHO 80 MKM, OT
npumepHo 1 MM 10 mpumepro 60 MM, OT npuMepHO 1 MKM 10 npuMepHO 50 MKM, OT mpuMepHO 1
MKM A0 npumepHo 40 MM, ot npuMmepHo 1 MM mo mpumepro 30 MKM, OT mpuUMepHO 1 MKM 1O
npuMepHo 20 MkM, OoT ipuMepHO 1 MkM A0 npumMepHO 10 MKM, OT mpuUMEpHO 5 MKM A0 npuMepHOo 90
MKM, OT NPUMEPHO 5 MKM A0 npumMepHo 80 MKM, OT MPUMEPHO 5 MKM A0 mpumepHo 70 MKM, OT
MPUMEPHO 5 MKM A0 nmpuMepHo 60 MKM, OT IPUMEPHO 5 MKM A0 puMepHO 50 MKM, OT IPUMEPHO 5
MKM 10 npumepHo 40 Mk, ot npumepHo 10 mxm 1o npumepro 80 MM, oT npumMepHo 10 MkM A0

npumMepHo 70 MM, oT mpuMepHO 10 Mxm g0 npumepHo 60 MkM, OT npuMepHO 10 MKM 0 IpUMEPHO
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50 mkMm, ot mpuMepHo 10 MM o nmpumepHo 40 MkM, OoT mpuMepHO 10 MkM 1o nmpumepHO 30 MKM, OT
npumMepHo 10 Mxm 10 npumepHo 20 MKM).

[00139] BszaumocBsizaHHasi CeTh CBSI3BIBAIOIIMX JJIEMEHTOB (CBSI3bIBAIOINAST MATPHLA) TaKiKe
MOJKET BKJIFOUaTh MHOJKECTBO KPYIHBIX W/HWJIM MEJKUX YaCTUI[ HAMOJHHUTENS, KOTOPbIE MOTYT
COCTOSITh M3 JIFOOOT0 MOAXOAAIIEr0 MaTepraa, UMeTh JIF0O0H MOAXOIAIIUI pa3Mep U paclipeieieHue
yacTUL o pazMepam. Hanpumep, cOriacHO HEKOTOPBIM NPEANOYTHTENBHBIM BapUaHTAM peaiu3auu
YACTHUIbI HAIOJHUTEJS BHIMOJHEHBI U3 MaTepHalia, 00OraleHHOrO KapOOHATOM KaJIbIIHs, TAKOTO KaK
U3BECTHSK (HAmpuMep, W3MENbYSHHBIH HW3BECTHSAK). B HEKOTOPBIX MaTepHajiaX YaCTULBI
HAIlOJIHUTENS BBIIOJHEHBI U3 OJHOro i Oosiee Marepuana Ha ocHOBe S102 WM CHIIMKATa, TAKOr'O
KaK KBapll, CJIIOJa, TPAHUT ¥ MOJIEBOW wmmaT (Hampumep, W3MEJIbYEHHBIH KBapl, H3MeEJTbUeHHAs
CITIOJIA, U3MEJIbYSHHBIH IPAHUT, U3MEJIbYSHHBIH OJIEBOM 1ITaT).

[00140] CornacHo omnpeneneHHBIM BapHAHTAM pPEAH3ALUH YACTHLBI HAMOJHUTENS MOTYT
BKJIFOUATh IPUPOJHBIE, CHHTETUUECKHE U TOBTOPHO UCIOJIb3yEMBIE MAaTEPHUAIBI, TAKAE KaK CTEKJIO,
CTEKJI0O BTOPUYHOH O0OpabOTKM, YrOJIBHBIM LUIAK, JIETydas 30Jia, Marepuai, OOOraleHHBIH
KapOOHATOM KaJIbIIMsl, M MaTepHuall, 00oraeHHbIi KapOOHATOM MarHHsL

[00141] CornacHo omnpeneseHHbIM BapHAHTAM PEeAIU3aHH MHOKECTBO YaCTULl HATIOTHHU TESI
UMEIOT CPEIHUN pa3Mep OT MPUMEPHO 5 MKM JI0 MPUMEPHO 7 MM (HAmpuMep, OT MPUMEPHO 5 MKM 0
MPUMEPHO 5 MM, OT MPUMEPHO 5 MKM A0 MPUMEPHO 4 MM, OT IPUMEPHO 5 MKM JI0 IPUMEPHO 3 MM,
OT IPUMEPHO 5 MKM 0 MPUMEPHO 2 MM, OT MPUMEPHO 5 MKM A0 IPUMEPHO | MM, OT IpUMEpHO 5
MKM 10 nnpuMmepHo 500 MxmM, OoT nmpumepHo 5 MM 110 npumepHO 300 MxM, ot mpuMepHO 20 MKM 10
MPUMEPHO 5 MM, OT mpuMepHO 20 MKM 110 TPUMEPHO 4 MM, OT IpuMepHO 20 MKM 10 TPUMEPHO 3 MM,
oT npuMepHO 20 MKM 10 mpuMepHO 2 MM, OT mpuMepHo 20 MKM 10 npuMepHO 1 MM, ot mpumepHO 20
MKM A0 npuMepHo 500 MM, oT mpumepro 20 MM 10 npumepHO 300 MM, oT mpumepro 100 MM 1o
npuMepHO 5 MM, oT npumepHo 100 Mkm 1o mpumepHo 4 MM, oT mpuMmepro 100 Mkm g0 mpumepHO 3
MM, OT npuMepHo 100 MM 10 puMepHO 2 MM, OT mpuMepHO 100 MM 110 ipuMepHO 1 MMm).

[00142] MaccoBoe OTHOILIECHHE CBSI3BIBAIOLINX 3JIEMEHTOB K YACTHUIAM HAIMOJHUTEISI MOKET
INpPeACTaBIATE COOOH JroOble MOAXOSINHME OTHOIIEHHWS B 3aBHCHMOCTH OT IPEANoJaraeMoro
MpUMEHEHHUs] MPOAYKTa W3 KOMIIO3HLIMOHHOro matepuana. Hampumep, mMaccoBoe OTHOLIEHHUE
CBSI3BIBAIOIINX 3JIEMEHTOB K YACTHLAM HATOJHHUTENS MOXET COCTABJIATh mpuMepHo (ot 5 mo 99) :
npumepHo (ot 1 1o 95), Hampumep, npumepHo (ot 10 1o 99) : mpumepno (ot 1 go 90), mpumepHo (OT

20 o 99) : mpumepno (ot 1 o 80), mpumepno (ot 30 no 99) : mpumepHo (ot 1 1o 70), mpumepHO (OT
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50 mo 90) : mpumepno (ot 10 mo 50), mpumepro (ot 70 go 90) : mpumepno (ot 10 o 30), mpumepHO
(ot 5 mo 90) : mpumepHo (ot 10 mo 95), mpumepro (ot 5 1o 80) : mpumepHo (ot 20 1o 95), MpuMepHO
(ot 5 mo 60) : mpumepno (ot 40 mo 95). CornacHO ompeneneHHbIM BapUAHTAM pPeaTM3aliH B
3aBHCUMOCTH OT MPUMEHEHHs MaCCOBO€ OTHOLIEHHE CBSI3BIBAIOLIMX 3JIEMEHTOB K YaCTHIAM
HAMOJHUTENST MOXKET coCTaBysATh npuMepHo (ot 10 no 50) : mpumepno (ot 50 go 90), Hampumep,
npumepHo (ot 30 mo 50) : nmpumepHo (ot 50 mo 70), mpumepno (ot 40 no 50) : mpumepno (ot 50 mo
60).

[00143] CessbiBarOlUi dJEMEHT MOKET HMETh JIIOOOH pasMep U JIIOOYIO PETYNSPHYIO WA
HeperyJsipHyro MOpQoIoruio, MopdhOIOTruio TBEPAOTEILHOrO HITH IIOJIOr0 MaTepHaa B 3aBUCUMOCTH
OT mpeanojiaraeMoro npuMeHenus. WiuttoctpatiuBHbE MOPGHOIOrHH BKJIFOUYAKOT. KyObI, KyOOHIBL,
OPU3MBI, JUCKH, MUPAMHABI, MHOTOIPAHHUKMA WM MHOTOTPAaHHBIE YACTHLBL, LHAJHHIPBI, CheEpBI,
KOHYCBI, KOJIbLA, TPYOKH, IMOJYMECSILbI, UTJIbI, BOJIOKHA, HUTH, XJIOMNbS, Chepsl, CyOchepsl, IapuKH,
BHHOTPAANHBI, TPaHYJIbI, IPOAOITOBaThHIE (PUT'YPBI, CTEPIKHHU, YSIIYHKH U T.11.

[00144] B oOmem cny4yae, kak Oosee moapoOHO OOCYKHaeTcss B HACTOSINEM [OKYMEHTE,
CBSI3BIBAIOIININ 3JIEMEHT IMOJNYyYAIOT M3 PEAKIMOHHOCIOCOOHBIX MATEePHUAJIOB MPEIIECTBEHHUKOB
(HampuMep, YACTHI TNPEALIECTBEHHUKOB) IOCPEACTBOM MpOLecca MpeBpalleHus. YacTuibl
NPEIIIECTBEHHHKHA MOTYT MMETh JIFOOOH pasmep u GopMy MPH YCJIOBUHU, YTO OHH COOTBETCTBYIOT
TpeOOBaHUSM TMpPEANOiaraeMoro mnpuMeHeHus. lIpomecc mnpeBpaieHusi OOBIYHO TMPUBOAUT K
MOJYYEHHIO COOTBETCTBYIOIIMX CBS3BIBAIOLIMX JJIEMEHTOB, MMEIOLIUX AHAJIOTUYHBIE Pa3sMepbl H
(GOpMBI YACTHUI] TPEIIECTBEHHUKOB.

[00145] CormacHO HEKOTOPHIM TPEANOYTUTEBHBIM  BAapUAHTAM  pPEAM3alMH  YaCTHIIBI
HAMOJIHUTENIS. BBIMIOJHEHBI W3 Marepuajia, OOOraleHHOro KapOOHATOM KaJlbLHs, TAKOro Kak
U3BECTHSIK (HAmpuMep, W3MENbYEHHBbIH HW3BECTHSK). B HEKOTOPBIX MaTepHaiaX YaCTHULBI
HAIOJIHUTENSI BHIOJIHEHBI N3 OAHOrO M Oosiee MaTeprana Ha ocHoBe S102 MM CHITHKATA, TAKOr'O
KaK KBapll, CJIIOJa, TPAHUT U MOJIEBOW wmmaT (HampuMmep, W3MESbUYEHHBIH KBapll, H3MEIbUeHHAs
CIIIOZA, N3MeINIbYEeHHbIH IPAHHUT, H3MEJIbUEeHHbIH OJIeBOH IITaT).

[00146] CorymacHO oOmnpeneNeHHBIM BapHAHTAM pPEATM3ALUNA YACTHIBl HAMOJIHHUTENS MOTYT
BKJIIOYATh MPUPOHBIE, CHHTETHYECKHE U TIOBTOPHO HCIOJb3yEMbIE MaTEPHAJIbI, TAKHE KAK CTEKIIO,
CTEKJIO BTOPHYHON 00paOOTKH, YrONbHBIN IIJIaK, MaTepHal, OOOTallleHHbIH KapOOHATOM KaJIbIIHs, U

MaTepuast, 00OraleHHbIi KapOOHATOM MAarHHsI.
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[00147] CoryacHO onmpenesieHHbIM BapUAaHTAM PEAM3alUH TAaKHe KOMIIO3HIHOHHBIE MATEPUaJIbI
MOTYT MMETh Pa3JINYHble PHCYHKH, TEKCTYPbl M JAPYrue XapaKTepUCTHKH, HAIpUMep, BUANMBIE
PHCYHKH pas3UyHbIX IBeTOB. KpoMe TOro, KOMIO3HLIHOHHBIE MaTepuasbl COTJIACHO HACTOSIIEMY
HU300pETEeHHIO HUMEIT NPOYHOCTh MPU CKATHH, MPOYHOCTh HA H3rHO U  XapaKTEPUCTHKH
BOJIOTIOTJIOIIEHUS, AHAJOrMuYHble OOBIUHOMY O€TOHY WJIM COOTBETCTBYIOLIMM MPHPOAHBIM
MaTepHuaaM.

[00148] CorynacHo ompeneneHHBIM BapUaHTAM peATU3alUd KOMIO3WIMOHHBIA MaTepHal
JOIOJHUTENIBHO CONEP)KUT MUIMeHT. [IurMeHT MokeT ObITb PaBHOMEPHO paclpenesieH WM MO
CYLIECTBY HEPABHOMEPHO PACHpPENENIeH B CBSI3bIBAIOIIUX MATPULIAX B 3aBHCUMOCTH OT TpedyeMoro
KOMITO3ULIMOHHOTO Matepuaa. [ITurmeHT MokeT mpeAcTaBisTh COOOH 000 MOAXOSIINI TUTMEHT,
B TOM YHCJI€, HATIPHMEP, OKCH/IbI PA3IMUHBIX METAJUIOB (HApUMep, OKCHU /I JKeJie3a, OKCH KoOaibTa,
okcuz xpoma). [IurMeHT MOKeT HMEeTh JIFOOOH IBET WK [BETA, HAIPHUMED, BEIOPaHHBIE U3 YEPHOTO,
0esoro, CUHEro, ceporo, pO30BOro, 3eJIEHOr0, KPACHOT'O, JKEJITOr0 U KOpu4HeBOro. [IurMeHT MoXxeT
OPUCYTCTBOBaTH B JIIOOOM MOAXOSINEM KOJIHYECTBE B 3aBUCHMOCTH OT Tpedyemoro
KOMITO3ULIMOHHOTO MaTepuaia, Hanpumep, B komudectse oT npumepHo 0,0% no mpumepro 10% mo
macce (Hampumep, ot npumepro 0,0% no npumepuo 8%, ot nmpumepHo 0,0% mo mpumepHo 6% OT
npumepro 0,0% no npumepno 5%, ot mpumepHo 0,0% mo mpumepno 4%, ot npumepuro 0,0% no
npumepHo 3%, ot npumepHo 0,0% no npumepno 2%, ot npumepHo 0,0% no mpumepro 1%, ot
npumepro 0,0% mo npumepno 0,5%, ot mpumepuo 0,0% mo npumepno 0,3%, ot mpumepno 0,0% no
npumepto 2%, ot npumepno 0,0% no npumepso 0,1%).

[00149] CorymacHO oOnpeneNeHHBIM BapHaHTaM pPeaM3alUd  KOMITO3HIMOHHBIH  MaTepHal
XapaKTepru3yeTcss BOAOMOTJIOEHNEM, COCTABISIOMUM MeHee mpuMepHo 10%, KOTOpoe U3MepsIoT
MyTeM 3aMadyMBaHUs Marepuaja B Boie B TeueHne 24 uyaco. PasHOCTe macc mexay Maccoit
MaTepuaa, BBIAEP)KAHHOTO B BOJE B TeueHHe 24 4yacoB, U aOCOJIOTHO CyXOi Maccod Martepuasia
(BbicymieHHOro B reuenue 24 yacos mpu 105 °C), nenennasi Ha abCOMOTHO CYXYHO MAacCy MaTepuaa,
npeacTasiisier coboi Bopomnoryomenne. COriacHO HEKOTOPBIM IPYTUM BapHAaHTAM peaji3alliu
KOMITO3ULIMOHHBIA MaTepHall XapaKTePHU3yeTCs BOIOIMOIJIOMIEHHEM, COCTABJISIIOIINM MEHee
npuMepHo 8%. CornacHO HEKOTOPBIM APYTHM BapHaHTAM Peasli3aliyd KOMIIO3UIIMOHHBIN MaTepHa
XapaKTeprU3yeTcs: BOJOMOTIIONIEHHEM, COCTABIISIIOIINM MeHee npuMepHo 5%. CorjaacHO HEKOTOPBIM
OPYTAM BapHaHTAM PeaIM3aliii KOMITO3UIHOHHBIA MaTepHall XapaKTepH3yeTCsl BOAOIOTJIOMICHUEM,

cocTaBisIIOIUM MeHee npuMepHO 4%. CoriacHO HEKOTOPBIM APYTMM BapHaHTAM peaH3aluu
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KOMITIO3MLIMOHHBI MaTepuan XapaKTEepPU3yeTCs BOJOMOTJIOMIEHHEM, COCTABJSIIOIINM MeEHee
npumepHo 3%. CornacHoO HEKOTOPBIM APYTUM BapHaHTaM peasii3alii KOMIIO3UIIMOHHBIN MaTepHua
XapaKTepru3yeTcs: BOJOMOTIIONIEHNEM, COCTABIISIIOIINM MeHee npuMepHo 2%. CorjaacHO HEKOTOPBIM
IpYTUM BapHaHTaM peajii3alii KOMIIO3ULMOHHBIN MaTepuall XapakTepu3yeTcsl BOAOIOrJIOMEHUEM,
COCTaBJISIIOIIUM MeHee npumepHo 1%.

[00150] KoMmo3uIIMOHHBIH MaTepral MOXET MMETh ONHY WM Oojiee U3 TpeOyeMBIX TEKCTYp,
PHUCYHKOB M (PU3NYECKHX CBOKMCTB, B YACTHOCTH T€X, KOTOPBIE XapaKTEePHbI ISl IPHPOJTHOTO KAMHSI.
CornacHo onpeeNIeHHbIM IPEANOUTUTEIbHBIM BAPHAHTAM PeaJIn3alii KOMITO3UIIMOHHBIN MaTepua
UMEET BUIMMBIA PUCYHOK, OJOOHBIA HATYPaJbHOMY KaMHIO. JIpyrue XapakTepuCTUKU BKIIIOYAOT
Bera (HampuMmep, YepHbIi, Oesblil, CHHUIA, PO30BBIN, cepblil (0T OJEIHOro 10 TEMHOTO), 3EJIEHBIH,

KPACHBIM, JKEJITBIN, KOPUUYHEBBIH, rOJIy0oi (roay00oBaTO-3€NIeHbIi) MK (DHOJIETOBBIH) 1 TEKCTY PBL.

Pecynuposanue CO;

[00151] CornacHo onMcaHHBIM BapuaHTaM peaju3anuy Ucnonb3yioT CO, TEXHUUYECKOro copTa ¢
YUCTOTON mpuMepHO 99%, KOTOPBII NMPEIOCTABISIETCS PSAOM PA3JIMYHBIX TPOMBIIIJICHHBIX [Aa30BBIX
KoMmaHui, Takux kak Praxair, Inc., Linde AG, Air Liquide u npyrue. Takoe mocTaBisieMO€e ChIpbe
MOJKHO Jep:KaTh B OOJNBIINX T'€pMETU3MPOBAHHBIX pe3epByapax jis XpaHeHus B (Gopme >KuIKOro
IMOKCHIA YIJIepoa, TEMIIEPATYPY KOTOPOTrO PErYIHUPYIOT TaKUM 0Opa3oM, 4ToObI OHA MO3BOJISLIA
noaJepKUBaTh NaBjieHue napa npubiusutensHo paBHbIM 300 psig (mpumepno 2068 kITA u30.).
3aTeM Takoi ra3 momarT Mo TpyOaMm B 000J0UKy MM Kamepy oTBep:kaeHust ¢ nmomornpio CO2. B
camoii mpoctoii cucreme CQO> mpomyckaroT yepe3 O0O0JIOUKY CO CKOPOCTBIO, ITOCTATOYHOM JIJIst
BBITECHEHUS] OKPYIKAIOILIEro BO3ayXa, coaepskalierocs B obosiouke. B oOiiem ciyuae, Bpewms
npoAyBKH OyAeT 3aBUCETh OT pa3mMepa 0OO0JIO0UYKH U CKOPOCTH, C KOTOPO# moaatot razoodpasusiit CO;.
Bo MHOrmx cucremax Takoi MPOLECC MPOAYBKH OOOJIOYKH OT BO3AyXa MOYKHO OCYILECTBUTH 3a
BpeMsi, U3MEPEHHOE B MUHYTaX, HeoOxonumoe s aoBenenus konuentpaunu CO» mo tpebyemoro
YPOBHSI C T€M, 4TOOBI BIOCJEACTBUH MOYKHO OBLIO MPOBECTU MPOLIECC OTBEP)KAEHUs. B mpocThix
cucreMax ra3zoobpasuenii CO; majgee momarOT B YKA3aHHYIO CHCTEMY C 3aJaHHOW CKOPOCTBIO IS
noaaepkanus kKounentpanuu CO2, 10CTATOUHOMN /IS HHUITUAPOBAHUS PEAKIIUN OTBEPIKIECHUS.
[00152] CornacHO HEKOTOpPBIM BapuaHTaM peanu3auuud razoodpasHeii CO; CMelIHBAOT C
BO3IyXOM BHYTPH KaMepbl OTBEp)KIeHus mis nopaepkaHuss koHueHtpanuun CO: Ha ypoBHe

npumepHo 30%, nmm npumepro 40%, nmm npumepro 45%, nmm npumepro 50%, nim npumepHo 60%,
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i npuMepHo 65%, nimm npumepHo 70%, wim npumepno 75%, nmm npumepro 80%, wim npuMepHO
85%, mim npumepno 90%, nmm npumepHo 95%, nmm npumepHo 99%.

[00153] B kauectBe mpuMepa, aBTOPBI W300pETEHHs Jajiee OMHCHIBAIOT CHOCOD MOAnEp:KaHUs
KOHLIEHTpAIMil AUOKCUA YIJIEpPOZa BO BPEMsl pPEaKLUM, XOPOLIO NOAXOMSLIUN JUIsl MOAAep:KaHus
JOBOJILHO MOCTOSTHHOW KOHLIEHTPALMHU, XOTS YKa3aHHBIA CHocod mpenctariiseT cobOi mpouecc ¢
«3aMKHYTBIM KOHTYpPOMY, KOTOPBIH, KaK MPABUIIO, SIBJIIETCS] HAanboJiee JOPOroCTOSILUM POLIECCOM.
B takom cnocobe ucmonb3yer m3mepeHue koHueHTpanun CQOz HEMOCPENCTBEHHO B CHCTEME H
NPUMEHSIOT KOHTposuiep, Takoi kak PLC (mporpamMMupyemslii JIOTHYECKHH KOHTPOJUIEP), VIS
peryaupoBanusi KoHeHTpauuu CO; B 3aJaHHOH TOUKE C TIOMOIIBIO 3JIEKTPOHHOT'0/ABTOMATUYECKOTO
perynupyromiero kinanasa. Jlns HenocpenctseHHoro usMmepenus CO; ciemyer NMpeanoyYTHTENBHO
UCIIOJIB30BATh TAKOW METOI H3MEPEHHsI, KaK Hemucneprupyowmii nappaxpacusiii natauk («NDIR»).
B metone usmepenus ¢ momouso NDIR moTok ra3oBoit mpoObl OTOHPAIOT U3 CHCTEMBI C MTOMOIIBIO
HAcOCa HU3KOM MPOU3BOAMTENBbHOCTH. J1JIs yIaieH sl BJIary U3 ra3oBOro MOTOKa repe 0T0opomM npod
raza ¢ nmomoupio NDIR mpubopa ucrnosnp3yor oxnamutesib. COOTBETCTBEHHO, B H3MEPEHUSX,
MPOBEIEHHBIX C MIOMOLIBIO TAKOT'O AHAJIU3ATOPA, OTCYTCTBYET KOMIIOHEHT ra30BOr0 MOTOKA B BUJE
BOJSHOIO Mapa, U Pe3ysbTaThl TAKUX U3MEPEHHs] HEOOXOAUMO CKOPPEKTUPOBATh ISl y4eTa BJIary,
KoTOpasi ObLTa yjaajieHa W3 HCIBITYeMOro obpasua. M3MepeHune BIaKHOCTH B Ta30BOM IOTOKE
YKa3aHHOW CHCTEMbl MOKHO OCYLIECTBUTH C TIIOMOIOBIO TCHXPOMETPHYECKOr0 MeToha C
NPUMEHEHHEM CYXOr0 i CMOYEHHOI'0 TEPMOMETPOB, UCIIOJIB3YS PUOOP IJIsl K3MEPEHUST BIAYKHOCTH,
00OpYIOBaHHBI CYXHM H CMOYEHHBIM TepMOMETpaMu (IICHXPOMETP), WJIH HCIOJb3Ysl TaTUHK
BIQKHOCTH npyroro tuma. MctuHHyro koHneHtpauuio CO2 MOXHO pacCUMTaTh C MOMOLIBIO
KoMIbloTepHOH cuctembl ynpasienust miu PLC. Ilocne Toro, kak uctuaHas konuentpamus CO»
Oyner M3BeCTHA, C MOMOLIBIO MPUBOJHOTO MO3HPYIOIIErO PEryJIHPYIOLIEro KJjanaHa B CHCTEMY
MOkHO 100aBuTh cyXxoii CO», eciu OH ObLT H3PACXOIOBAH H €TI0 YPOBEHD OMYCTUJICS HIKE 3aaHHOTO
3HAUYEHHs, HEOOXOAMMOTrO B JaHHBIH MOMeHT BpeMmeHH. COrJIaCHO pa3IUUYHBIM BapUAHTAM
peanu3ali 3aJaHHOE 3HAUEHHE MOYKET H3MEHSAThCS CO BpPEMEHEM, MpH HEOOXOIUMOCTH, Ha
OCHOBAHHMH ONBITA OTBEPI)KAEHUS KOHKPETHBIX KOMIO3HIUH, (OpMBI H pa3MepoB OOpasioB

KOMIIO3UIITUOHHEBEIX MaTCPUaJIOB.

P eyjiupoeanue 6/1a)HCHocmu
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[00154] @ur. 9 npencraBniser coOOW CXEeMaTHUYECKOe HM300pakeHHe WJUTIOCTPATUBHON KaMepsl
OTBEPKICHHsI KOMITO3ULMOHHOrO Matepuana ¢ nmomoinbio CO2, obecrneunBaromiell yBlIaKHEHHE
COTJIACHO MPHHIIUIIAM HACTOsLIEro n3obperenns. Kak mokazaHo Ha yka3aHHOH (urype, KOMIOHOBKA
10 BrsrOuyaeT kamepy 12 st OTBEPI)KIAEHHS C TMOMOIIBIO THOKCHIA YIiIepoaa, TemI000OMeHHUK 14,
BO3IyXOAyBKy 16, muuuto 18 peuupkyssainuu raza, tTpyoomnporoa 20 ajisi BOABI, PaCHbLINTEND BOIbI
WJIK TTaporeHepaTop 22, HCTOYHUK 24 THOKCHAA yriiepoa U no3upyroiuii kianad 26. Kak nokazano
Ha ¢ur. 9, obecneunBaror nmogavyy 20 BOABI, MPU 3TOM B atMochepy, HUPKYIHPYIOIIYIO BHYTPH
kaMepsl 12 oTBepikaeHus, A0OABISAIOT BOAIHON map. Boma Moker mpenctaBisite coOoi 000
MOAXOASIIUN HCTOYHHUK MUTHEBOM BOBI. COrIaCHO HEKOTOPHIM BApUAHTAM PEATU3ALUU HCIOIb3YIOT
OOBIYHYIO BOIONMPOBOAHYIO BOAYy. COIJIACHO HEKOTOPBIM BApHUAHTAM pPEAM3ALHH BOAY MOKHO
IPEBPATUTH B AP C MOMOIIBIO MEXaHU3Ma, B O0LIEM ClTy4yae MOKa3aHHOTO B BiIe dyieMenTa 22. Takoit
MeXaHH3M MOKHO Peajii30BaTh, HANPHMED, MyTEM IPOMYCKAHUS BOIBI Yepe3 TyMaHOOOpasyroliee
COILTO HJIH PACIBUIUTENIEHOE COIUIO, SJIEKTPHUECKHUI MaporeHepaTop, naporeHepaTop, padboraromuit
Ha rase, WM NyTE€M HArPEBaHHs BBILIE TEMIEPATypel rada B kamepe 12 ¢ Tem, 4ToObl BBI3BATH
UCMApeHne MOJaBAeMOM JKHIKOW BOIBI, NMPHU 3TOM OJHHM U3 NPHUMEPOB sBiseTcs OapabaHHBII
peakTop ¢ morpy>kHeiM HarpesatenieM. COrJIaCHO ele OJHOMY BapHAHTY peasU3alliil MOaBAEMBbIi
CO; 24 MOXXHO HampaBJIATh B YKa3aHHbIE CHCTEMBI MMOCje 0apOOTHPOBaHUS Uepe3 MOAaBAEMYIO
TOPSIYyIO BOAY IUIsl HOBBIIIEHHSI OTHOCHTEIbHOW BIAXKHOCTH BXOMSIIEr0 Ta30BOT0 MOTOKA, IPH 3TOM
OJTHHM U3 IIPUMEPOB SIBJIsieTCsl OapabaHHbBIN PEAKTOP, BBIMOJIHEHHBIH C BO3MOKHOCTBIO «IIPOTOUYHOI
00paboTku U 00PabOTKH B «PA3OMKHYTOM KOHTYPEY.

[00155] OtTHOCHTENBHAS BJIAYKHOCTH SIBJISIETCS BAKHBIM IMapaMeTPOM, KaK MPU TPATUIIHOHHOM
OTBEpKIeHNH OETOHA, TaK U MPH OTBEP)KICHUH KOMIIO3UIIHOHHOTO MaTepuasa ¢ nomoiusio CO2. B
KaMepe IJisl TPAAULIHOHHOTO OTBEPIKIEHHS CYLIECTBYET BJIAYKHAsI BO3AYIIHAS aTMOC(hEpPa, COCTOSIIAS
B OCHOBHOM M3 230Ta, KMCJIOPOJa U BOASHOrO napa. B Takux cucremMax OTHOCHUTEIBHYIO BJIAKHOCTh
yaiie BCero M3MEpsIOT C MOMOLIBIO CTAHAAPTHON TEXHOJOTMH HA OCHOBE €MKOCTHOIO IAaTYHKA.
Opmnako kamepsl oTBepkaeHuss ¢ momoinpio CO» comepkaT ra3oByr atMocdepy, COCTOSLIYIO
MPEUMYIIECTBEHHO U3 JIUOKCHIA YIIIeposa, KOTOPHI HECOBMECTHM C HEKOTOPBIMH THIIAMH TaKHX
MaTYNKOB. B OMMCAaHHBIX B HACTOSAIIEM OOKYMEHTE CHCTEMaxX OTBEPKACHHS KOMITO3WLIHMOHHBIX
MaTepuayioB ¢ moMombo CO; MOXKXHO MCIIOIB30BATh CEHCOPHBIE TEXHOJIOTHH, TAKHE KaK METOIBI C
MPUMEHEHHEM CYXOrO U CMOUYEHHOI'0O TEPMOMETPOB, B KOTOPBIX HCHOJB3YIOT ICUXPOMETPUUECKUE

COOTHOIIIEHUSI MTUOKCHIA Yrjepoaa W BOISHOrO Mapa, WJId NPHOOPHI IS W3MEPEHHUS TUIOIbHOMN
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MOJISIPU3ALMH BOJSHOIO Napa, UM TUTPOMETPHI C OXJIA’KAEHHBIM 3€PKaJIOM, MJIM eMKOCTHbBIE JaTUUKHU
BJIA’KHOCTH.

[00156] B 3aBucMMOCTH OT THUNA W T'EOMETPUUECKHX pPa3MEpPOB OTBEPXKIAEMOTO MPOAYKTA,
KOHCTPYKIIMH Kamepbl ¥ 3(P(HEKTUBHOCTH YKJIAJKH MPOAYKTA B KAMepe MOKET MOTpeOOBaTHCS 00
yYMEeHbLIEHHE, TNOO YBeTMYEeHHE BJIAKHOCTH, & TAKIKE €€ PEryJIMPOBKA 10 YCTAHOBJIEHHOTO 3aJaHHOTO
3HAYEHHUs. 3aJaHHble 3HAUEHHUS MOTYT COCTaBJATH OT mnpuMmepHo 1% mo mnpumepno 99%
OTHOCUTENBHOH BiIaXHOCTH. CroCOOBI OTBEpIKIEHHS KOMITO3UIIMOHHBIX MAaTEPHAJIOB C MOMOIIBIO
CO: MoOryr BKIIOYATH TPH pPa3HBIX CHOCODA PEryJHpOBAHHS BJIAYKHOCTH, KOTOPBIE MOKHO
o0benuHUTh B OAHY cucteMy. OnuH U3 CocoOOB YBJIAKHEHHS COTJIACHO OJHOMY M3 BapHUaHTOB
peanm3ai cucTeMbl OTBep kaeHus ¢ momoupio COz mokasaH Ha ¢urype 9. Jlpyroii cmocob
MO3BOJISIET YAAJSITh BJIAry U3 CHUCTEMBI C OTBEPKACHHEM IPOAYKTOB HA OCHOBE KOMIIO3UI[MOHHOTO
matepuaia ¢ nomoripo COz. IIpocToit cmoco0 CHIKEHHsST OTHOCHTEIBHOW BJIAYKHOCTH COCTOUT B
BBITECHEHUM BJIAYKHOTO ra3a B YKA3aHHOW CHUCTEME CyXHM ra3oM, TaKUM Kak JMOKCHUJ YIJIepona.
CornacHo eme OOHOMY BapHAHTY PeaTM3aLMH MOXKHO YMEHBIIUTh OTHOCHTEIBHYIO BJIAYKHOCTH H,
CJIEZIOBATENBHO, YAAJIUTh BOISHON Map M3 ra3a C MOMOIUBI0 0e3MpoayBOYHOrO crocoba, KOTOPBIH
COrJIACHO OOHOMY K3 MPEANOYTHUTENIbHBIX BAapUAHTOB peaM3alli MPEICTABISIET COOOM
OXJIAXKIEHHBIH TEMIOOOMEHHUK, B KOTOPOM OCYIIECTBJISIFOT YAAJIEHHE BOIBI.

[00157] ®ur. 10 mnpencraBiasieTr coOOH CxeMaTHUECKOe H300pakeHWe WILTIOCTPATHBHOM
KOMIIOHOBKH, BKJIFOYAIOIIEH KaMepy OTBEP)KIEHHS C HECKOJBKMMH CIIOCOOAMH peryJupOBaHUs
BJIQKHOCTH, a TaK)Ke CIIOCOOHOCThIO perynupoBate u momojHsaTe CO» myTeM peryiupoBaHuUs
MOCTOSSHHOTO TMOTOKA WM JAaBJIEHUs, NMPHU 3TOM YKa3aHHAs Kamepa IO3BOJISIET PEeryJIupOBaTh
TEMIIEPATYPy COrJIACHO MPUHLKIIAM HacTosIero n3oopereHus. Kak mokasano Ha ykazaHHOH (urype,
koMmItoHOBKa 40 BKIIOUaeT kaMmepy 42 misi OTBEPIKIASHUS C MOMOIIBIO THOKCHAA YTiieposa, TOHKHI
TpyOuaThlii Harpesatesib 44, BEHTUJSITOP WJIM BO3AYXOOYBKY 46, OXJaXAAOLIHi 3MeeBUK 48,
pacnbututens S0 BOABI, MPOAYBOYHBIN/BBIMYCKHOW KjamaH 52, CTpaBiIMBAIOMKN KiamaH 54,
YCTPOHCTBO 56 miis ClMBa KOHAEHCATa, TpyOonporoa S8 mis 0TBOAa KOHAEH CaTa, KOHaeHcaTop 60 ¢
BO3IYLIHBIM OXJIAKIACHHEM, TpyOompoBoa 62 s OXJIAKISHHOrO OXJIAKJAIOIIEero areHTa,
neMnpupyomui Kianan 64 s CBEKEro BO31yXa, BO3MYXOAYBKY Uil IPUTOKA CBEKETO BO3IyXa
WIA BEHTWISATOP 06, BEHTHJSIUUOHHBIA TpyOompoBox 68 Iuis CBEXero BO34yXxa/aTMOChepsl,
coneronp 70 nnsi AMOKCHUIA YrilepoAa C BBICOKMM PacXOJOM, MCTOUYHUK 72 AMOKCHUIA Yriepona,

penyktop 74 maBneHus, peayKTop 76 HHU3KOrO AaBliEHHUs, KOHTpoOJUIep 78 aJisi H3MEPEeHHs pacxoma,
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coneroup 80 i IUOKCHAA YIiepoAa C HU3KUM PAacXOZIOM, COJIEHOUA 82 nJisi paclbUICHUs BOJBI U
BnyckHoe oTBepctue 84 ans soawl. IlpensoskeHHasi cuctema SIBISETCSl IPUMEPOM CHCTEMBI, B
KOTOPOH MOYKHO OCYLIECTBJISITh YIPABJIEHHE B 3aMKHYTOM KOHTYpE HJIM YIpPaBJEHHE C OOpaTHOU
CBS3bI0O M B KOTOPOH YCTAaHOBJIEHBI 3aJaHHBbIE 3HAaueHHsl pabodMx MapaMeTpoB, TaKUX Kak
koHuentpauus CO2, BIAKHOCTh U TEMIIEpATypa, HEOOXOAUMBIE B ONPEIEJICHHbIE MOMEHTHI BPEMEHHU
B NPOU3BOACTBEHHOM LIMKJIE, IIPH 3TOM IPOBOASTCS HU3MEPEHUs Uil OMpPENEsIeHUs], SIBJISIETCS JIU
(akTHUYECKOe 3HAUEHHE KOHTPOJUpPYyeMoro napamerpa tpedyembim 3HaueHueM. [lpu onpenenenuun
OTKJIOHEHHsI OT TpeOyeMoro 3HaueHHsl NPEeIIPUHUMAIOT KOPPEKTUPYIOLIHE AEWCTBUS, YTOOBI
NpPUBECTH 3HAUEHHE MapaMerpa B COOTBETCTBHE C TpeOyeMbIM 3HAa4YeHHEeM. 1akue CHCTEMbI
yIpaBJIEHHs] MOT'YT ObITh JOPOTOCTOSIIMMHI U CJIOXKHBIMH U MOTYT OBITH MMOJIE3HBIMU B OTHOLIEHHH

BBICOKOLICHHBIX MPOAYKTOB UJIU TIPOAYKTOB, Tpe6y}01u1/1x OUYCHb TOYHBIX TCXHOJOTHYCCKHUX YCHOBHﬁ.

Pezyiuposeanue memnepamyput

[00158] CormacHO HEKOTOPBIM BapUaHTaM peaM3alUU TEMIIEPATYPY UMEPSIOT C MPUMEHEHUEM
JAaTYMKA, TAKOrO Kak TepMomapa WM pe3ucTuBHbIA marunk temmepatypsl (RTD). U3amepsiembrii
CHTHAJT HAIIPABJISIIOT 0OPaTHO B KOHTPOJUIEP HITH KOMITBIOTED, CIIOCOOHBIN PETYJIHPOBATH SHEPTHIO B
TEIUIOOOMEHHUKE M, TEM CaMbIM, KOPPEKTHPOBATh TEMIIEPATypy BCEH CHCTEMBI B TEUEHHE
HEKOTOPOro BpeMeHH. BoanyxoayBka TmpencTaBisieT cO0OW BaKHBIH KOMIIOHEHT CHCTEMBI
HarpeBaHus, MOCKOJIbKY OHAa MOKET CIIOCOOCTBOBATH Mepefaye TEIJIOBON SHEPrHU rasy, KOTOPBIi
nepenaer ee MpoAyKTaM M CAMOH KaMepe, UTO SBJISIETCS BAYKHOW YACTBIO PETYJIMPOBAHUS BIAKHOCTH
obpasiioB. Croco0 HarpeBaHuss MOXET OBbITh OSJIEKTPHYECKUM WM 32 CYET CKHTaHWs rasa.
Harpepatenu py0Oariku MOKHO UCIIONIb30BATh IS peryaupoBanus temmepatypbl CO2, mpoxoasinero
yepe3 KaMepy B KOHTAaKTe C HAarpeBaTeIbHON pyOallkoi, Mpu 3TOM MOKHO HCIOJIb30BaTh JIFOOO
HOXOI[SIH_II/Iﬁ HUCTOYHHK TeIlIa. CpeI[CTBa Hapy>XHOro Harpe€BaHusd MOI'yT BKJIKOUaTb, HO HE
OrpaHUYUBAIOTCA UMHU, SJICKTPHYCCKOEC HArpe€BaHUEC, HArp€BaHue C IIOMOIIBIO ropsmei/'l BOOBI UJIN
HarpeBaHHe C MOMOIIBIO Topsiyero macna. [y kamep otBepykaeHus ¢ nmomompeo COz mo cux mop
HUCIIOJIB30BAJIN CUCTEMEI C HCIIPAMBIM C)KUTaHHUEM ras3a u I/I36el"aJ'II/I NPUMEHECHUS I'OPEJIOK C NPAMBIM
CKATAaHHEM Ta3a, MOCKOJbKY OHM OYOyT BTSTHBAaTh BO3AYX U MPOAYKTHI CrOPAaHUS B CHCTEMY,
pasbassis, Tem cambiM, CO2 u genas perynuposanue konuentparuun CO; npobnematuunsiv. B

HEKOTOPBbIX OoJiee MeTKoMacIITabHBIX CHCTEMAX, TAKUX Kak OapabaHHbIE PEAKTOPBI, UCIOJB3YIOT
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JJICKTPUUICCKUE HarpeBaTeiiu py6am1<n AJis1  HarpeBaHUs BCEH MOBECPXHOCTU KaMEpPbI, a HE

HarpeBaTeNIbHbIN 3JIEMEHT BHYTPU KaMephl.

Pecynupoeanue pacxooa zaza

[00159] [lpyruM KOHTPOJUPYEMBIM MapaMeTpoM SBIISIETCS CKOPOCTh TIa3a uepe3 MaTepual,
NOJUIeKAIINN OTBEPKASHUIO B cucteMe. CKOpPOCTh raza MOXKET CHUJIbHO 3aBHCETh OT MEPEMEHHBIX
napaMeTpoB TEXHOJOTHYECKOr0 OOOpPYIOBaHMS, B TOM YHCJIE, HO HE OrpPaHHUYHBASCH HUMH,
KOHCTPYKIIMH KaMepbl, KOHCTPYKIUH MEPEeropoJKH, pa3Mepa BEHTHJSATOPA, CKOPOCTH/MOIIHOCTH
BEHTHJIATOPA, KOJIMYECTBA BEHTIIATOPOB, TPAANEHTA TEMIIEPATYPbl BHYTPH CHCTEMbI, KOHCTPYKIUH
CTeJIa’ka BHYTPH CHCTEMBI U T€OMETPUYECKHX pa3sMepoB oOpasua BHyTpH cucteMbl. CaMblii mpoCToi
crocod peryJupoBaHus CKOPOCTH ra3a BHYTPH KaMepbl OCHOBAH Ha PETYJIHPOBAHHH CKOPOCTH
BO3AyXOnyBKH (00/MHH), OOBIYHO OCYIIECTBJIIEMOM IyT€M NPHMEHEHHs MPHBOAA C YACTOTHBIM
peryaupoBaHHeM, IO3BOJSIIOLIEr0  PEryJupoBaTh  CKOPOCTb  OBHTATENsl  BO3OYXOIYBKH.
Bo3ayxoayBKky MOKHO HCIOJIB30BATh AJIsl LUPKYJSLUN rasa ¢ TpeOyemoil CKOPOCTBHIO B Kamepe
oteepkaeHus. CKOPOCTh raza B NPEUIOKEHHOW CUCTeMe U3MEPSIIOT B CUCTEME C IPUMEHEHHEM psiaa
Pa3INYHBIX METOAOB, B TOM YHCJIE, HO He OTPAHMYMBASICh UMH, C IPUMEHEHHEM CHCTEM U3MEpEeHHS
Ha ocHOBe TpyOku [IMTO W NasepHBIX DOMJIEPOBCKUX CUCTEM OOHapyskeHHs. M3MepsieMblii CHrHA
CKOPOCTH ra3a MOKHO OTIPABHTh OOPAaTHO B KOMITBIOTEPHYHOD CHCTEMY HJIM MPOTPAMMHUPYEMbIi
JIOTHYECKUN KOHTPOJJIEDp M HCIOJIb30BaTh B Ka4YeCTBE KOHTPOJHUPYEMOro mapameTpa B mpoduie
OTBEPIKICHHSI.

[00160] Hacrosimee u300pereHHe HE OrPAHUYEHO TOYHBIM COAEPKAHMEM, BKJIIOYEHHBIM B
HACTOSLIMI JOKyMeHT. B mpenenax o0bemMa HaCTOSIIEro n300peTeH s MPEayCMOTPEHBI KOMOUHAIHH
u/umn Moau(UKAIMKA, OYEBUIHBIE OOBIYHOMY CIIENHMAIMCTY B MHaHHOW 0OjacTh TeXHUKH. J{ist
WUTIOCTPALUN  OMPEEIEHHBIX ACMEKTOB HACTOSLIEr0 H300pETeHHs] HUKE OMHUCAHBI HEKOTOPBIE

HCOI'paHNYHMBAIOIIUE IIPUMEPEI.

IMPUMEPBI

pumep 1. CBsa3p Mexay npoaoKHTEIbHOCTEIO PH KapOoHH3amHH MW NPOYHOCTHIO NPH

CXKATHH.
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[00161] B mepeom cnocobe monaBiieHUs] KOPPO3HH B OMHCAHHBIX B HACTOSIIEM TOKYMEHTE
KapOOHH3UPOBAHHBIX KOMITO3UIIMOHHBIX MAaTepHajiaX Ha OCHOBE HH3KOKAJbIMEBOI'O CHJIMKATHOTO
[IEMEHTa U COOTBETCTBYIOLINX KOHCTPYKIHSX (ITOJIyYaeMbIX B MPOMBILLIEHHBIX MaciiTabax B BUIE
Solidia Concrete™ komnanmeir Solidia Technologies Inc.) xoneunsiii pH mopoBoro pacteopa,
NPUCYTCTBYIOLIETO B TOpax 0€TOHA, MOBBILIAIOT C TOMOIIBIO CITOCOOOB, BKITFOYAIOLIMX ONTHMH3ALHIO
MPOIOJLKUTEIBHOCTH OTBEPIKACHHUS. DTO SIBJISIETCS BAKHBIM IS 3aMEUIeHU Sl Ha4aJla BO3HUKHOBEHHS
kopposuu. Solidia Concrete™ MOKHO MPUTOTOBUTH C IPUMEHEHHEM PA3JIMYHBIX COCTABOB CMECH B
3aBHCUMOCTHU OT MPOYHOCTH, TOJITOBEYHOCTH U LIeJIM MpUMeHeHus OeToHa. Pacxon Takoro neMeHTa B
KOMOMHAIIMY C IPYTMMHU HATIOJHUTESIMH, TAKMMH Kak Jiety4ast 3oia, nuiak, VCAS, n3BecTHSKOBBIH
MOPOLIOK, TAK)KE HA3BIBAEMBIMH [[EMEHTHPYIOLUIUM MATEPUAJIOM, ISl OJHOrO KyOHYEeCKOro Merpa
Solidia Concret moxxer coctaBysaite oT 250 no 500 xr, npexnoururensro ot 350 no 450 kr. s
omHoro kyoudeckoro merpa Solidia Concrete™ pacxon mecka cocrasiser ot 700 mo 1000 kr, pacxon
3aMoNHUTENS ¢ padmepoM yactul Y4~ (mpumepHo 0,64 cm) coctasisier ot 500 mo 600 kr u pacxon
3anoNHUTENS ¢ pasmepom uvactull 3/8” (mpumepno 0,95 cm) cocrasisier ot 400 mo 550 xr. Hapsiny ¢
NepPEeUrCIeHHBIMUA TBEPABIMH MaTepUajlaMU HCIOJIb30BAIU NPU PA3IHMYHBIX YPOBHSIX AO3UPOBAHUS
IPOMBILIJIEHHbIE BOAOMOHIIKAIOIINE TOOABKH, BO3AyXOBOBJIEKAOIINEe M00aBKH H  JOOaBKH,
3ameyiaone cxpathiBaHue. llementupyromuii  matepuan comepxkan Solidia  Cement™,
NPEICTABJIAIOMAN  COOONH HU3KOKAJBIHEBBIH CHJIMKATHBIH I[IEMEHT, PEeaKLHOHHOCIOCOOHbBIE
HAMOJIHUTE/IM, TAKUE KaK JieTydas 30j1a, [UIaK, CTEeKJIOBUIHbIN amoMociinkat Kaabiuust (VCAS) u
obprunblii  mopmiananement (OPC), XuMUYeCKH HWHEPTHbIE HAMOJHHUTENH, TaKHe Kak
MEJIKOAMCIIEPCHBIH H3BECTHSIKOBBIN MOPOIIOK, TOHKAsI KPEMHE3eMHasl TbLIIb, CTEKJITHHBIHN MTOPOLIOK.
Bopononmkarormasi 106aBka MOXKET HaXOAHUTHCS B (hOpMeE KUAKOCTH M MOXKET ObITh BBEIEHA B
KOJIMYECTBE OT MPUMEPHO 3 MJI/KT A0 MPUMeEpPHO 12 MJI/KT pacxona HEMEHTHPYIOLIEro MaTepuara,
BO3/IyXOBOBJIEKAIOIIUN areHT MOXKET HAXOAUTHCS B (hOpMeE SKUIKOCTH U MOMKET ObITh BBEIEH B
KOJIMYECTBE OT MPUMEPHO | MJI/KT IO MPUMEPHO 7 MII/KT pacXxoia LEMEHTHPYIOIIEro MaTephaia.
ATeHT, 3aMeUISIOIINI CXBAaThIBAHHE, TAK)KE MOKET HAXOIUTHCS B (POpPME KUIKOCTH M MOYKET OBITh
BBEJIEH B KOJIMYECTBE OT MpUMeEpPHO 3 A0 npumepHO 10 mur/kr, u 10O6aBKa-UHTHOUTOP KOPPO3UH TAKKE
MOJKET HAXOIUTHCS B JKUAKOW (popMe U MOKeT ObITh BBEIEHA HA YPOBHE TO3MPOBAHKS OT MPUMEPHO
10 no mpumepro 30 MJI/KT pacxoaa eMEHTA.

[00162] [ns mpumepa 1 ¢akTHyeckoe KOJIMYECTBO BCEX HHTPEIUEHTOB, MPUMEHSEMbIX i 4

pasubix TtunoB cmecerr Solidia Concrete™, mnpueneno B Tabmuue 1. Cmecy Ex-1-Mix-2
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npencrasiisiiia coboit KoHTpobHYIO cMeck Solidia Concrete™ u cmech Ex-1-Mix-1 npencrasisiia
coboit TpoitHyio cMmech, B koTopoi Solidia Cement™ Ob1n 3amenen Ha 20% OPC u 6% VCAS mo
macce. Cmecu Ex-1-Mix-3 u Ex-1-Mix-4 npencrasisin coboii OeTOHBI ¢ 00Jiee BHICOKHM OOIIHM
COIep/KaHIEM LIEMEHTUPYIOIEro MaTepuana, paBHbiM 450 kr/m’, mpu stom 10% uemeHTa ObLIO
3aMEHEHO MEJIKOAMCIIEPCHBIM U3BECTHSIKOBBIM nopomkoM 1 OPC, cooTBeTcTBEHHO. XOTS COTJIACHO
HEKOTOPbIM BapHaHTAM peajiM3alMy, 3aMeHa LeMeHTa Ha JroOble U3 MepedYrCIEHHBIX
PEaKLMOHHOCIOCOOHBIX WJIM XMMHUYECKH HHEPTHBIX HANIOJHHUTENEH MOXKkeT nocturath 50%.

[00163] [lns monyuenus cmeceit Solidia Concrete™ uCmonp30Baid CIEAYIOMIYIO CTAaHIAPTHYIO
NPOLEAYPY CMELTHBAHHS.

a. Beiceimanu B Mukcep Bech necok. [lepemerniBanu ero B reuenne 30 CeKyHN.

0. HanuBanu B paboraromuii mukcep 10% BOIBI Il CMELIMBAHUS.

c. JloGaBisiiii BCIO BO3YXOBOBJIEKAIOIIYIO NOOABKY U MEPEMELINBAIIN COIEPKIMOE B TeueHue |
MUHYTHL

d. Jo6aBysiu B cmecuTens S0% KPYITHBIX 3aOTHUTENIEH.

e. JlobaBysii B MEKCep BCE LIEMEHTHPYIOLIe MaTepralbl, B ToM yucie Solidia Cement.

f. NoGasnsimu B Mukcep ocrasiurecss S0% KpPYMHBIX 3aMOJTHUTENEH.

g. Hobasnsamu 50% BOIbI IJIsi CMEIIMBAHUS C MOCIEAYIOIIMM BBEIEHHEM BOJOMOHIKAOIIEH
n00aBKU U TEPEMEIINBAII COAEPKIUMOe B TeueHne 30 CeKyHI C MOJyUeHHEM YaCTHYHO BJIAKHOM
OETOHHON CMeCH.

h. ToGaBisiyii B 4aCTUYHO BJIAXKHYIO OETOHHYIO CMECh 3aMeIJIUTENb CXBATHIBAHUS U BKJIFOUAJTH
mukcep Ha 30 cekyHz.

1. JloGaBnsiin BO BIaKHYO OETOHHYIO CMECh OCTaBLIYIOCS BOIY, OCHOBBIBASICh HA BH3yaJlbHOM
HaOmonennn 3a cMechio. Eci cMeck ObLia CITMIIIKOM BlIayKHAsSI, OCTABLIYIOCS BOAY He JOOABJISLIH.

J. llepemernBanu BlaxxHy OETOHHYIO CMECh B MUKCEPE B T€UEHHUE 3 MUHYT.

k. OcraByisiin BlaxkHyIO OETOHHYIO CMECh B MUKCepe Ha | MUHYTY.

1. IlepemeriBaiu BIaKHYK OETOHHYIO CMECh B TE€UEHHE elle | MUHYTHL
[00164] Bogomonu:kamomue areHTbl. B 0ETOHHOW  NPOMBILUIEHHOCTH  HCIHOJB3YIOT
BOJOTIOHM)KAIOIHE areHThl U CYMEPBOJOMOHIKAIOLINE areHThl, TAKHE KAK MOJMKAPOOKCUIIATHI,
JIMTHOCYJIb(OHATHI, OPraHUYECKHE BOJOMOHIKAIOLINE areHThl, Ui YIYYLIEHUs, CPEeau MPOUero,
yA000YKJIAbIBAEMOCTH H TEKYUECTH CMECHU C YJIYUIIEHHBIMH KOHEUHBIMU CBOMCTBAMH OTBEPIKIEHH S

npru NpUMEHCHUU fosiee HU3KUX KOJHUYECTB BOJBI. I/IJ'[JIIOCTpaTI/IBHI:Ie BOJOOIMOHMKAIOIITHNE ar€¢HThI
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BrOuaroT: MasterGlenium 1466, MasterGlenium 3030, MasterGlenium 3400, MasterGlenium 7500,
MasterGlenium 7511, MasterGlenium 7700, MasterGlenium 7710, MasterGlenium 7920,
MasterGlenium 7925 (BASF Chemicals); Eucon 1037, Eucon 37, Eucon 537, Eucon SP, Eucon SPJ,
Plastol 5000, Plastol 5700, Plastol 6200EXT Plastol 6400,Plastol 6425, Plastol SPC, Plastol Ultra
109, Plastol Ultra 209, Eucon X-15, Eucon X-20, Eucon MR, Eucon MRX, Plastol 341, Plastol 341
S, Plastol 6420 (Euclid Chemicals); u Sikament SPMN, Sikament-475, Sikament 610, Sikament 686,
Sika Viscorete 1000, Sika Viscocrete 2100, Sika Viscorete 2110, Sika Viscocrete 4100 u Sika
Viscocrete 6100 (Sika Corporation).

[00165] Bo3ayxoBoBiekawiue areHTbl: B OETOHHOW NPOMBIIUIEHHOCTH HCIOJb3YIOT
BO3IyXOBOBJICKAIOIINE areHThl, TaKWe KaK BHUHCOJIOBAas CMOJA, CMOJIBI HA JIPEBECHON OCHOBE,
ATKAIAPHIICYIb(POHATEL, IS YIAYULIEHNST PA00YNX XapaKTEPUCTHK U TOJIrOBEYHOCTH, HAIPHUMED, HO
HEe OIPAHHYMBASICh MMM, COMPOTUBIISIEMOCTH K PA3pYLISHUIO MOJ ACWCTBUEM IMKJIOB 3aMep3aHue-
orramBaHue u T. A HMIutrocTpaTuBHBIE BO3IyXOBOBJIEKAIOIIHE areHTsl BKIIOYaT: Eucon AEA-92S,
Eucon AEA-92, Eucon Air 30, Eucon Air 40, Eucon Air MAC6, Eucon Air MAC12, Eucon Air Mix
200, Eucon Air Mix 250, Eucon Air Mix (Euclid Chemicals); MasterAir AE 200, MasterAir AE 400,
MasterAir AE90, MasterAir VR 10 (BASF Master Builders); u Sika AEA-14, Sika Air 260, Sika Air
360, Sika Air, Sika Multi Air 25 (Sika Corporation).

[00166] 3amensuTenn cxBaTbiBaHUsi: B OETOHHON MPOMBILUIEHHOCTH HCIOJIB3YOT areHThl Ha
OCHOBE Caxapo3bl, FIFOKO3bI UJTH TJIFOKOHATA HATpus. WJUTIOCTpaTUBHBIE 3aMEITUTENH CXBAThIBAHHUSI
BrioyaroT: MasterSet R100, MasterSet R 122, MasterSet R 300, MasterSet R 961 (BASF Master
Builders); Eucon HC, Eucon LR, Eucon NR, Eucon Retarder 75, Eucon Retarder 100 (Euclid

Chemicals); u Plastiment, Plastiment ES u Plastiment XR (Sika Corporation).

Tabmuna 1. Coctassl cmecu amst mpumepa 1 (B kr)

Ex-1- Mix-1 | Ex-1-Mix-2 | Ex-1-Mix-3 Ex-1-Mix-4
Solidia Cement™ 11,49 15,53 15,51 15,51
VCAS 0,93 0 0 0
OPC (tun I/IT) 3,10 0 0 1,72
MenKoannengLIH 0 0 172 0
W3BECTHSIKOBBIN MOPOIIIOK
CTpouTtensHbIN TECOK 34,07 34,07 33,56 33,56
13anonjn/ITem/I C pa3MepoM YaCTHIL 2176 21.76 21.64 21,64
"4 mrofiMa
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3aHOJ'IHE/ITeJ'II/I C pa3MepoM YaCTHIL 18,11 18,11 18,02 18,02
3/8 motima

OOiee coneprrkaHue TBEPIBIX 89,46 89.47 90.45 90.45
BEIIECTB

Bononmonmxatroruii areHT 0,114 0,114 ,126 ,126
BozayxoBoBiekaromuii areHT 0,021 0,021 0,078 0,078
3aMemIMTEb CXBAThIBAHUS 0,064 0,064 ,120 ,120
Terparuapat HUTpPATa KaJbLUs, T 0,310 0,310 0 0
Bononposonnas Bona 5,110 5,11 430 430
OOiee comeprkaHuE KUAKOCTEN 5,62 5,62 4,625 4,625

[00167] beutn orymuTel OeroHHble HHIMHApPHYeckue obpasuer (18) ¢ mpumenenmem Solidia
Concrete™, xOTOpbIi mNepeMelIBaJd B OETOHOCMECUTENEe C BEPTHKAJIBHOW Yallew, Clemys
CTaHJAPTHOW IpoLenype CMEIIMBAaHUS B COOTBETCTBHH C COCTaBaMH CMECH, ONHMCAHHBIMHU pDaHee.
Hunuuapuueckne OGeroHHbIe 00pasibl (quamerpom 4”7 X BeicoToit 87) (mpumepHo 10 cm*20 cm)
noMerand Ha 4 yaca B KIMMATHYECKYIO Kamepy ¢ mpecc-popmoii mpu temmnepatype 70 °C wu
otHOCUTENBbHON Braxkuoct 50%. OOpasubl W3BJIEKATH U3 MPECC-POPMBI M MOMEIIAIH B KaMepy
otBepxkaeHust ¢ nomorrpio CO2 mpu koruentpaunu CO; Oonee 95% npu atmocdhepHOM IaBieHHH U
70 °C mis oTBEpIKAEHUS MOCPEACTBOM KapOoHu3aluu B Tedenne 20 4acoB B 1€Hb 1.

[00168] Illects u3 0Opa3LOB, BHIMOJHEHHBIX W3 MapTuii OeroHa, ymansumn mociae 20 4YacoB
KapOOHM3AIMK B KaMepe KapOOHHM3ALMH, IECTh AOMOTHATEIBHBIX 00pa3LoB yAAJSUIH Mocie 44 4acoB
U 1IeCTh 00pa3uoB yaansau nocie 65 yacoB kapbonmzaumu. Ouenusamu pH Solidia Concrete™,
oTBeprkAeHHOro ¢ momoibio CO» B Teuenue 20, 44 u 65 4acoB, U MPOYHOCTH MPH CIKATHH, a TAKKE
NPOBOAMJIA BU3YaJIbHBIN OCMOTP C MOMOIIBIO TECTOB HA OCHOBE HHANKATOpa (heHOI(PTATIEHH.
[00169] TIIpounocts mpu cxkatuu OeroHa m3mepsti coracHo ASTM C39 mocie oTBepikaeHHs
00pasLoB B TEUEHHE OMPENETIEHHOr0 BPEMEHH B KaMepe KapOOHU3ALIUH.

[00170] TIIpouenypa wu3mepenuss pH HeBbIIEPKAHHOIO HEOTBEP)KAEHHOrO OeroHa ObLia
CIETyIOIIEH.

[00171] 1. Cuauana mosiydajgu PacTBOPHYIO 4YacTh OETOHA MyTeM MPOCEUBAHHUS MOCPEICTBOM
BUOPUPOBAHUS PEMPE3EHTATHBHOrO OOpasla uepe3 CHTO CJEAYIOIIEro pa3Mepa, MEHbBIIEro, 4em
HOMUHAJILHBIA pa3Mep CamMOM MEJIKOW YaCTHLbI KPYIHOI'O 3alOJIHATENS. B ciiydae mpuMeHseMbIX

naptuii ObUIO HOCTaTOUHO cuta Ne 4.
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[00172] 2. 3amonHsuu npoOUPKY, JOCTATOYHO HEOONBIIYIO, YTOOBI AeTekTop pH He mpoBamics
B MPOOHPKY, CTPOMTEJILHOW PACTBOPHOH CMECBIO, IO YPOBHS, MPH KOTOPOM HETEKTOP MOXKET
NPOHUKHYTH B IPOOHPKY.

[00173] 3. [obapnsuii IEHOHU3UPOBAHHYIO BOAY IO YPOBHS NMPUMEPHO HA CAHTUMETP BBIIIE
YPOBHSI CTPOUTENLHON PACTBOPHOM CMECH M TINATEJIbHO nepeMemnBanu. [Ipu omyckaHum ypoBHS
HIDKE CAHTHMeTpa HaJa YpPOBHEM CTPOUTENBHOH pACTBOPHOW CMECH B HTPOOHMPKY AOJMBAJIH
JEMOHU3M POBAHHYIO BOAY MJIM CTPOUTENIBHYIO PACTBOPHYIO CMECH.

[00174] 4. OcraBnsnm obpasenr OTCTaWBaTbCA | MHHYTY W TNPOBOAMIH u3MepeHue pH.
AJNBTEPHATUBHO, AETEKTOP MOJKHO CPa3y MOMECTUTE B MPOOUPKY, HO HEOOXOIMMO MOAOKIATH KaKoe-
TO BpeMsl, YTOOBI MOKa3aHHsI CTAOMITH3UPOBAIIUCE.

[00175] TIIpouemypa wusmepenuss pH Solidia Concrete™ mnocne kapOOHH3aLUK B Kamepe
otBepxkaeHust ¢ momoribio CO; Obuta crenyrommei.

[00176] 1. Bpamu ocTaTky UMJIMHApPA OT UCHBITAHUS HA Ckatue U cobupanu obsomku. Ecim
coOpaHHble OOJIOMKHM OBUTH TOJIBKO W3 OMNpENETIeHHOW YacTH LMJIMHIpA, Pa3OuBaiu LHIMHIP
KYBaJIIOH 10 TEX MOp, MOKa He ObLIO COOpaHO AOCTATOYHOE KOJIMYECTBO OOJIOMKOB [UIsSl IPOBEACHHSI
UCHBITAHUN U PENpPe3eHTaTUBHOCTU.

[00177] 2. Hns nonyueHus npoObl MPOCEHBANIN yka3aHHbIE 00IoMKH uepe3 cuto Ne 30. IIpoba
comeprkaia I[EMEHTHPYIOIIUI TMOPOIIOK, KPEMHHCTBI Martepuall H (ParMEHThl KPYIHOrO
3aMOTHUTEIS.

[00178] 3. 3amonHsau npoOUPKY, JOCTATOYHO HEOONBIIYIO, YTOOBI AeTekTop pH He mpoBasmics
B MPOOHPKY, MOJYYEHHOH mpoOOH IO YpOBHS, MPU KOTOPOM [ETEKTOP MOYKET MPOHUKHYTH B
npoOUpKY.

[00179] 4. [doOapnsui IEHOHU3UPOBAHHYIO BOAY IO YPOBHS IMPUMEPHO HA CAHTHMETP BBIIIE
ypOBHSI POOBI M TIHIATENBHO mepeMernnBaid. Eciau ypoBeHb OMyCKaJiCs HUYKE CAHTUMETpA HaJ
ypoBHEM 00pasiia, B mpoOUPKY JOJHBAN AEUOHH3UPOBAHHYIO BOAY.

[00180] S. OcraBasiu npoOy oOTcTamBateCs | MHHYTY H OpPOBOOMIN wu3MepeHue pH.
AJbTEPHATUBHO, IETEKTOP MOYKHO CpPa3y MOMECTUTE B MPOOUPKY, HO HEOOXOIMMO MOA0KIATH KaKOe-
TO BpeMsl, UTOOBI MOKa3aHHsI CTAOMITH3UPOBAJIUCE.

[00181] pH u 3HaYeHUs MPOUHOCTH MPH CXKATUU cMecel 1-4 oleHHBaN KaK (PYHKIHIO BpeMEHH

KapOOHUBAIHH, IPH STOM OBLITH MOJYUEHbI CIEAYIOIINE TAHHBIE.

3nauenus pH IIpounocTs npu cxaTUU
yepe3 yepes (psi1)
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20 yacoB | 44 yaca | 65 yacoB 20 yacoB 44 yvaca 65 yacoB

5000 6800 8800
Ex-1-Mix-1 11,85 11,1 11,1 Ex-1-Mix-1 | (mpumepHo | (mpumepHO | (IPHUMEpPHO
34470 kIla) | 46880 kIla) | 60670 kIla)

3300 7400 9200
Ex-1-Mix-2 | 11,85 9,7 9,4 Ex-1-Mix-2 | (mpumepHo | (mpumepHO | (IPHUMEpPHO
22750 kITa) | 51020 xITa) | 63430 kIla)

2000 8500 10500
Ex-1-Mix-3 11,55 11 9,65 Ex-1-Mix-3 | (mpumepHo | (mpumepHO | (IPHUMEpPHO
13790 xITa) | 58610 xIla) | 72390 kIla)

1000 3000 4800
Ex-1-Mix-4 12,3 12,1 12 Ex-1-Mix-4 | (mpumepHo | (mpumepHO | (IPHUMEpPHO
68950 kIla) | 20680 xITa) | 33090 kIla)

[00182] Ha ¢urypax 12-15 nokasausl nse 3aBucumoct st CSC OeroHa: mepsasi 3aBUCHMOCTD

MEXIy NPOAODKUTENBHOCTRIO KapOoHu3auuu u pH (CIutomrHasi JuHUS) ¥ BTOpasi 3aBUCHMOCTD
MEXIY HPOJOJDKATENBHOCTHIO KApOOHM3ALUU M MPOYHOCTHIO MpPU CKATHH (IIYHKTHPHAS JIMHUS).
Kasxmast U3 Tpex SKCIEepHMEHTABHBIX TOYEK W3 MPUBEIEHHOH BbIIIE TAOJHUIBI MPEICTABICHA HA
KpuBbIX pH 1 mpoYHOCTH IpU CKATHH HA KaXAOH ¢urype. J[Be npuBeneHHbIe KPUBbIE TOKA3BIBAIOT,
gyro pH Solidia Concrete MOXKHO peryJupoBaTh IyT€M HW3MEHEHHs MPOIOIKHUTEIbHOCTH
OTBEPKIEHHS. YKa3aHHYIO MPOIO/LKUTEIBHOCTh TAKKE MOYKHO PEryJHpOBaTh MyTEM H3MEHEHHS
YCIIOBHI OTBEpXKAEHUsS B Kamepe KapOonuszamuu. Kpome TOro, B KadyecTBe OIMPEHESIOIINX
napaMeTpoB TaK)Ke MOJKHO UCITOJIb30BATh H3MEHEHHSI COCTABOB CMECH, TAKMX KaK THUI U KOJHYECTBO
LHEMEHTUPYIOLIUX MaTEPHAJIOB. B3anMOCBsI3b MEXAy YKA3aHHBIMU KPUBBIMU O0OECTIEUHBAET OCHOBY
IUTsL OIIpenesieHust TpeOyEeMbIX YCIIOBHI ISl JOCTHYKEHHSI OETOHOM JOCTATOYHOM MTPOYHOCTH, & TAKKE
KOPPO3HOHHOU cToiikocTH (T.e. Tpebyemoro pH momuduurpoBanHOro moposoro pacreopa). Ere
OHUM (PaKTOPOM SIBJIIETCS TOJIIIMHA B MOMEPEYHOM CEUEHHH OTBEP)KAaeMoro Tena. bosee Toncteie
JMeMeHThl TPeOyrOT OOJblie BpeMEHHU Uil OTBEPIKAEHHUS Uil JOCTH)KEHHS LEHTPA MOMEePEYHOrO
ceueHus U obecrneveHus: moaxomsauield npoynoct. C yu4eToM MHOXKECTBA AEWCTBYIOMINX (PaKTOPOB
JNOCTH)KEHHE BCEX TpeOyeMbIX Liejieii B KOHEYHOM KapOOHH3MPOBAHHOM MaTepuaje MPEACTABISET
co0oli CIOXKHYIO 3a7a4y.

[00183] Hampumep, Ha ¢urype 12 (mpumep 1, cMece 1) mokazaHO, YTO €CHM LENBIO SIBJIIETCS
noanep:kanne pH Ha ypoBHe 11,5 WU BbIlIE, MPOJOJDKUTENBHOCTE OTBEPIKIEHUS IOJIKHA OBITH

nopsiaka ot 20 no HemHoro 6osiee 30 yacoB. OTBepIKIECHHE B TEUEHHE TAKOTO MPOMEKYTKA BPEMEHH
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NPUBOJMT K MPOYHOCTH MPH CKAaTUU npubnusurensHo ot S000 (mpumepno 34470 kIla) mo 6000 psi
(mpumepno 41370 xITA).

[00184] Ha ¢urype 13 (mpumep 1, cmech 2) moka3zaHo, 4TO MPU HEOOXOAUMOCTH noAnepskanus pH
Ha ypoBHe 11,5 wiaM BbIlE TPOAOKMTENLHOCTh OTBEP)KIEHHS TaKOW CMeECH MOJDKHA OBITh
orpannyeHa npuomau3uTensHo 20-25 yacamu. OTBepKIEHHE B TEUSHHE TAKOTO MPOMEKYTKA BPEMEHH
NPUBOMT K MPOYHOCTH MpH cxkatun nopsiaka ot 4000 (mpumepno 27580 kI1a) no S000 psi (mpumepHO
34470 xI1a).

[00185] B npumepe, nmokazanHom Ha ¢urype 14 (mpumep 1, cmecy 3), pH 11,5 wmu Bbime
NOSIBJIIETCS. TOJIBKO BHAYalle, TP BPEMEHH OTBepkAeHus npubmusurensro 20 yacos. 3atem pH
CHIDKaeTcsl A0 3HadeHust Hike 11,5 ¢ mocnmenyromum oteepxaeHueM. lIpouHocts mpu cxkatuw,
JOoCTUTaeMasi P OTBEPIKACHHH TAKOH CMecH B TeueHue mpuOiau3utensHo 20 4acoB, COCTABISIET
HemHOro 60ostee 2000 psi (mpumepro 13790 ITA).

[00186] Kaxk moxxHO Bunets Ha durype 15, ykasannas cmech umena 3uadenue pH Beime 11,5 B
TedyeHue Bcero mepuona orsepxkaeHus (ot 20 mo 65 yacos). OmHAKO NPOYHOCTH HPU CKATHHU IO
menblierd Mepe 3500 psi (mpumepro 24130 kIla) He Obuta JOCTUIHYTA IO BPEMEHH OTBEPIKICHHUSI
npumepro S50 yacos. Ilpu oTBepikmeHHH B TeueHue mpudOmu3uteabHo ot 50+ mo 65 wacos pH
coxpansics Ha ypoBHe Boiiie 11,5 (maxe Boime 12,0), npu 3ToM Oblila JOCTUTHYTA TPOYHOCTH MIPH

ckaTu mpokcuMaibHo oT 3500 (mpumepro 24130 kI1a) mo 5000 psi (mpumepro 34470 kI1a).

IMpumep 2. CHHKeHHE MOPHCTOCTH, COPOIIHOHHON CIOCOOHOCTH H MPOHHIIAEMOCTH.

[00187] CornacHo BTOpomy crmocoOy mopasieHus Kopposuun B mpoctom CSC  Gerowe,
ApPMHUPOBAHHOM YTJIEPOAMCTON CTAJIbIO, YIIyUIIEHHAs! BOJOCTOUKOCT OETOHA TO3BOJISIET 3aMETHTh
BO3HUKHOBEHHE KOPPO3HH.

[00188] Solidia Concrete™ MOKHO MPUTOTOBUTH C MPHMEHEHUEM Pa3IMYHBIX COCTABOB CMECU B
3aBUCUMOCTH OT MPOYHOCTH, JOJTOBEUYHOCTU U LEJIN IPUMECHCHHU A 66TOHa. Pacxo;:[ TAaKOI'o HEeMEHTa B
KOMOHHAIIMH C APYTUMHU HAIMTOJIHUTENSIMU, TAKUMHU Kak JieTydas 30a, uiak, VCAS, u3BeCTHAKOBBII
MOPOIIOK, TAKXKE HA3bIBACMBIMH LHEMCHTHPYIOIIUM MaTCpHUaJIOM, I OJHOI'O KY6I/ILICCKOFO METpa
Solidia Concrete™ mosxet coctaisite ot 250 mo 500 kr, npennourutensHo oT 350 go 450 kr. s
onuoro kyouueckoro metpa Solidia Concrete™ pacxon necka cocrapisier ot 700 mo 1000 kr, pacxon
3aMoJHUTENS C pasMepoM uactui Y4~ (mpumepno 0,64 cm) coctaemsier ot S00 mo 600 kr u pacxon

3anmoJHUTENS ¢ pasmepom uvactull 3/8” (mpumepno 0,95 cm) cocrasmisier ot 400 no 550 kr. Hapsiny ¢
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NEePEeYCIEHHBIMI TBEPABIMUA MAaTEpUaIaMU HCIOJIB30BAIM MPH PA3IHYHBIX YPOBHSIX JO3HPOBAHHS
MPOMBIIIUIEHHYK) BOJOMOHIKAIOIIYIO 100aBKy, BO3IYXOBOBJIEKAIOIYIO H100aBKYy u O00aBKY,
3aMemIMIONYyI0  cxBaThbiBaHue. llemeHTupyrommii wmartepuan comepkan Solidia  Cement™,
npencrasistomui coboit CSC 11eMeHT, peakinOHHOCIIOCOOHBIE HATIOJHUTENM, TAKHE KaK JieTydas
30114, IUIAK, CTeKJIOBHIHbIH amomocrumKaT Kausiust (VCAS) u o6erunstiit nopmianauement (OPC),
XUMHYECKH WHEPTHbIE HAMOJHUTENIH, TAKHEe KaK MEJKOAWUCIEPCHBIH H3BECTHSIKOBBIA IMOPOILIOK,
TOHKAasi KPEMHE3EMHasl TbLJIb, CTEKJISIHHBIH NOPOLIOK. BOIOMOHMKAIOINI areHT MOKET COCTABIISITh
or 3 mo 12 mu/kr pacxoma LEMEHTHPYIOIIEro MarepHaja, BO3IyXOBOBJIEKAIOUIWNH areHT MOMKET
COCTAaBJIAThL OT 1 MJI/KT A0 7 MII/KT pacxona LEMEHTHUPYIOLIEro MaTepuaya. ATeHT, 3aMeUISIOLHi
CXBATHIBAHHE, MOXKET COCTABJIATH OT 3 10 10 MJI/KT, 1 HHTUOUTOP KOPPO3UU MOXKHO HOOABJISATE MPH
ypoBHe nosuposanus oT 10 1o 30 MiI/Kr pacxo/a eMeHTa.

[00189] [lnst mpumepa 2 (akTHYECKOE KOJIMYECTBO BCEX HHIPEAUEHTOB, MPUMEHSEMBIX Ui 3
pa3HBIX THIOB OETOHHBIX cMeceii, moka3aHo B Tabmuie 2. Cmecs Ex-2-Mix-1 npexncrasisiia coboit
koHTposibHYI0 OPC cmech u cmech Ex-2-Mix-2 mpezncrasisiia co0oit KOHTpOJIBHYIO cMechk Solidia
Concrete™ 6e3 Hanoaurtess. Cmecs Ex-2-Mix-3 npencrasisiia coboit Mmomuduinposannbiii Solidia
Concrete™, B kotopom Solidia Cement™ 6p11 3amenen Ha 6% VCAS mo macce. Xots 3amena
rementa Ha VCAS wnm apyrue coCTaBbl Pas3iYHbIX MATEPHANIOB, KAK PEAKIIMOHHOCIOCOOHBIX, TaK
U XMMHYECKH HHEPTHBIX HAIOJHUTENEH, MOXKET COCTaBJIATE OT 3% 10 8%.

[00190] DBeron Ha OCHOBEe HH3KOKAJBLHEBOrO CUJIHKATHOrO nemeHTa (HU3K0-CSC) monyuamu ¢
OpUMEHEHHEM I[EMEHTa Ha OCHOBE HH3KOKAJbIMEBOIO CHUJMKaTa B OETOHOCMECHTENE C
BEPTHUKAJILHON Yallleid, ClIeAysl CTAaHAAPTHON MPOLEAYPe CMEIINBAHUS B COOTBETCTBUU C COCTABAMH
cMmecH, npuBeaeHHbIMU Bbilie. [{umiaapuueckue GeToHHbIe 00pasiel (47 % 87) (mpumepHo 10 cm X
20 cMm) momernanu Ha 4 yaca B KJIMMATHYECKYIO Kamepy ¢ npecc-hopmoii mpu temnepatype 70 °C u
oTHOCHTENbHON BiakHOCTH 50%. OOpasiel U3BJIEKATH U3 MPecc-POpMBI U MOMEIIAINA B KaAMEPY
otBepskaeHust ¢ momoiibio CO; npu korentpaunu CO» Gonee 95% npu atMochepHOM HABIIEHHH U
70 °C s oTBEpIKAEHUS MOCPEACTBOM KapOoHu3auu B Tedenne 20 4acoB B eHb 1.

[00191] Opny Tpeth 00pa3uUOB, BBHIMOJHEHHBIX W3 MapTUil OeToHa, ymansuiu mocie 20 4acoB
KapOOHM3AIMH B KaMepe KapOOHHM3AIUH, CIAEAYIOIIYI0 TPETh 00pas3iuoB yaansau nocie 44 yaca u
ocraBiMecs oOpasuel  mocie 65 yacoB kapOonmzammu. [IpoBommnmu  u3mepenue pH
npopearnpoBaBiiero 0etoHa B TeueHrne 20 4acoB, MPOYHOCTH MPH CKATUU U BH3YaJbHBIA OCMOTP C

MOMOIIBIO TECTOB HAa OCHOBe WHAWKaTopa (enondranenn. B Takoit mpouenype 1 r pactBopa
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(denondranenna cmemmuBamu ¢ 70 M 3TUIIOBOTO ciupTa U 3aTeM paszbasisuiu 1o 100 mu, nobassst
NEVMOHU3UPOBAHHYIO BOXY. YKAa3aHHBIH pACTBOP, HA3bIBA€MbIH HHIUKATOPOM (eHondranenH,
PaCHBUIAIM HAa CBEXKEPa3pe3aHHYIO, BHIMBITYIO M BBICYIIEHHYIO Ha BO3[yX€ MOBEPXHOCTh OETOHA.
Po30BEI 1IBET yKa3bIBaJI HA YACTHYHO KapOOHU3UPOBAHHBIN WM HEKapOOHU3HUPOBAHHBIN YYaCTOK.
ITonHOCTBIO KAPOOHU3NPOBAHHBIN YUACTOK HE HMEJ PO30BOrO I[BeTa. BU3yanbHBINH OCMOTP BKJITFOYAI
NPOBEPKY JFOOBIX CHIMYyYHMX MATEPHUAJIOB, MANAIOLINX C OETOHHON MOBEPXHOCTH, UTO yKa3bIBaeT HA

Oosee cnalyro UK MJIOXO MPOPEArHPOBABIIYIO TOBEPXHOCTb.

Tabnuua 2. CoctaBbl cMecu 1yist mpumepa 2 (B KT)

HurpennenTsl Ex-2-Mix-1 Ex-2-Mix-2 Ex-2-Mix-3

Solidia Cement™ 0 13,97 13,06
VCAS 0 0 0,83
OPC (tun I/IT) 14,27 0 0
CTpoUTENBHBINI TECOK 29,87 30,64 30,48
3anoNHUTENb C pa3MEPOM YaCTHII V4 MoMa 19,22 19,58 19,48
3anoHUTENb ¢ pa3MepoM YacTHil 3/8 moiima 16,01 16,29 16,21
O61ee cogepkanue TBEPAbIX KOMIIOHEHTOB 79,37 80,48 80,06
BomonposoaHas Boma 5,37 435 4,74
Glenium7500 0,074 0,073 0,102
MBAE 90 0 0,063 0,063
Sika Plastiment 0 0,097 0,097
O61ee cogep:kanue JKHAKHX KOMIIOHEHTOB 5,444 4,583 5,002
l(c)()ﬁ;l:lejﬂilz;e&maﬂne TBEPAbIX H KHAKHX 84.814 85.063 85.062

[00192] [lnsa ynydineHHs: BOAOCTONKOCTH HCIOJB30BAJM HAMOJHUTENH, KOTOpPbIE MOTIH
MPENCTaBIIATL COOOM NeTyuyto 301y kiacca C unmu F, usmMensueHHblii rpaHyIMPOBAHHBINA TOMEHHBIN

uuiak (GGBFS), menkoaucnepcHslii cTekysiHHbI mopoiiok, VCAS, TOHKYIO KpeMHE3eMHYIO MbLIb,

50



W3BECTHSKOBBIH MOPOIIOK U uXx kKomOuHammioo. OuenuBamu nobaeneHue B CSC GeToH omHOTrO
KOoMmoHeHTa, Takoro kak VCAS, neryuas 3oma knacca C, Toukas kpemHesemuas neuib, GGBFS. B
tabmmne 2 mokazaHa oxHa u3 takmx cmecedl ¢ VCAS (Ex-2-Mix-3). IIpoHuKHOBEHHE BOJBI,
ontumusuposanHoe misi CSC Getona 3a cuer mobasnenuss VCAS, mokazano Ha ¢Qurypax 16-18,
MOCKOJIBKY BO3IyXOIMPOHUIIAEMOCTb, COPOLIMOHHASI CITOCOOHOCTh M MOPUCTOCTh YMEHBIIMJIHCH O
cpaBHenuto ¢ CSC OGeronom (Ex-2-Mix-2). Ha ¢urypax 16-18 Ttakke moka3aHbl 3HAYESHHS
BO3IyXONPOHUIIAEMOCTH, COPOIMOHHOW CHOCOOHOCTH W TOPUCTOCTH s cMecd Ex-2-Mix-1,
npencrasisiomen coboi stanonnsiii oopazen OPC Getona. [lepemelenre BOObI, MMEIOIIEE BAXKHOE
3HAUEHHE JUIsl YJIy4IIEHHUs AOJTOBEYHOCTH OETOHHOW KOHCTPYKLHUH, MOKHO MOAM(HIMPOBATH B
Solidia Concrete nyrem no0aBieHNs PA3IMYHBIX BUIOB HAMOIHHUTENEN (KAK PEAKI[HOHHOCIOCOOHBIX,
TAK U XHMHYECKH HWHEPTHBIX). HamomHuTenun OOBIYHO 3aMOJHSIOT HEOOJBbINNE MOPBI MEXKIY
YaCTHLAMH IIEMEHTA W YJIy4YINAloT OOIIYIO YMAKOBKY TBEPABIX YACTHI B OETOHHOW cMecH. JTO
OPUBOIUT K OOJIee HU3KOW MOPUCTOCTH U IPOHULAEMOCTH, & TAK)Ke K 00JIee BBICOKOIH H3BUJIMCTOCTH.
Takue cBolicTBa HEOOXOIUMBI JIsl YMEHBLICHUS] TPOHUKHOBEHHUSI BJIATH WM XHMUYECKUX BEIIECTB,

TaKHUX KaK COJIM, KOTOPBIC BIIUAKOT HA KOPPO3UIO CTAJIHA.

IMpumep 3. Cnocod noayuenus CSC Gerona ¢ Bricokum pH nyrem no0aBJieHHs1 pa3THYHBIX
XHMHYECKHX PEAreHTOB MOCJIe OTBEeP:KIAEHHST

[00193] B tpetsem criocobe paspaboran CSC 6eton ¢ BeicokuM pH mytem yBenmnuenus: pH 6etona
Ha ocHoBe HU3k0-CSC ¢ nuskum pH mocne kapOoHHU3amu.

[00194] Solidia Concrete™ MOKHO MPUTOTOBUTH C MPHMEHEHUEM PAa3IMYHBIX COCTABOB CMECU B
3aBHCHMOCTHU OT MPOYHOCTH, HOJITOBEYHOCTH U LIEJI PpUMEHeHHs OeToHa. Pacxo neMeHTHPYIomuX
matepuanos ais Solidia Concrete™ moskeT cocTaaars ot 250 1o 500 kr/M?, mpemoYTHTENEHO OT
350 no 450 xr/m?, pacxon necka ot 700 no 1000 kr/mM>, pacxop 3aHONHUTENS ¢ Pa3MEPOM YacTuIl v4”
(mpumepno 0,64 ¢M) ot 500 1o 600 Kr/M* 1 pacxXoa 3aTOJHUTENS ¢ pa3MepoM YacThIl 3/8” (MpHUMEPHO
0,95 cm) ot 400 1o 550 kr/m®. Hapsy ¢ nepeyncaeHHBIMU TBEPABIMU MAaTEPHAIAMH HCIOJIB30BAIIH
OpU  PA3jMYHBIX  YPOBHSX  JO3UPOBAHHS  MPOMBILILUIEHHbIE BOIOMOHIKAIOIINE  AreHTHI,
BO3/lyXOBOBJIEKAIOIIME ar€HThI U areHThI, 3aMeUISIOIINEe CXBaThIBaHNE. L [eMeHTHPYIOLIHIT MaTepra
conepxan Solidia Cement™, npencraBisirommii coOOH KapOOHHM3MPYEMbIH LIEMEHT Ha OCHOBE
HU3KOKAJIbLIHEBOT'O CUJIMKATA, PEAKIIHOHHOCTIOCOOHBIE HATTOJTHUTEITH, TAKUE KaK JIeTyuasi 3014, LIJIaK,

crexnoBuaHbIH amomocrmkaT Kaneiust (VCAS) n oberunstit noptinanauement (OPC), xuMuyeckn
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WHEPTHbIE HANOJHHUTEIH, TaKHe KaK MEJKOAUCIEePCHBI W3BECTHSKOBBIH MMOPOIIOK, TOHKAsI
KpeMHe3eMHasl bk, CTEKJITHHBIA MOPOIIOK. BOTONOHUKAIOIMMM areHT MOKET COCTaBJISITh OT 3 0
12 my/Kkr pacxona HEMEHTHPYIOLIEro MaTepraa, BO3AyXOBOBJIEKAIOIIHI ar€HT MOJKET COCTABJISITh OT
1 ma/kr 0o 7 MII/KT pacxoia IEMEHTHPYIOIIEro MaTepuasa. AreHT, 3aMeUISIOIINe CXBaThIBAHHE,
MOJKET COCTaBsAITH OT 3 n0 10 Mu/kr, W MHTUOMTOP KOPPO3MHM MOXKHO AOOABIISITE MPH YPOBHE
nosuposBanus ot 10 1o 30 MiI/Kr pacxona 1emMeHTa.

[00195] [ns Ilpumepa 3 daxTuueckoe KOJIMUECTBO BCEX MHIPEOUEHTOB, MPUMEHSEMbIX Uit 4
pa3ubix THIOB cMeceit Solidia Concrete, npuBeneno B Tabmmue 1.

[00196] 18 OeTOHHBIX IIIMHAPUYECKHX 00pa3uoB Ha ocHOBE HU3KO-CSC ObLIM M3rOTOBJIEHBI C
npumenenrneM CSC neMeHTa B OETOHOCMECHTENE C BEPTUKAJIBHON 4Yalllel, Cledays CTaHIapTHOU
npoueaype CMELIMBAHUS B COOTBETCTBHH C COCTABAMH CMECH, MpPHUBEIEHHbIMU B Talsmue 1.
Hunuuapuueckne OGeroHHbIe 00pasibl (quamerpom 4”7 X BeicoToit 87) (mpumepHo 10 cm*20 cm)
noMerand Ha 4 yaca B KIMMATHYECKYIO Kamepy ¢ mpecc-popmoii mpu temmneparype 70 °C wu
OTHOCUTENBHON BiaskHOCTH 50%. OOpasipl u3BIeKaan U3 mpecc-popmMbl U MOMEIIAd B aBTOKJIAB
npu atMmochepHoMm nasieHun, temmeparype 70 °C u otHocuTenbHON BiaxkHocTH 50% s
OTBEPKIEHHSI TOCPEICTBOM KapOOHHU3AIMH B TEUEHHE 65 YacoB.

[00197] BeronHsie uumHHAPHYECKHE 00pasubl Ha 0cHOBe HIU3KO-CSC 3amMaurBaid B HACHILIIEHHOM
M3BECTKOBOW BOJE B TeUeHHE 2 HeAeNb s yBennueHus pH mopoBoro pacreopa, comepkamerocs B
nopax. Ha ¢ur. 19 mokasan pH 4 tumoB oOpasuos CSC OeroHa [0 u MOCje 3aMadyMBaHHUS B
HACBHILIIEHHON M3BECTKOBOM BOZAE B TEUEHHE ABYX Hemesib. MOXHO SICHO BHAETh, YTO 3HaueHue pH
npopearupoasiiuero CSC OeToHa yBeIMUIIOCh HE3ABHCUMO OT €ro ucxoanoro pH uim coctaBa, HO
OHO BCe K€ HaMHOTO MeHblue 1mo cpaBHeHHIO ¢ pH oObsrunoro OPC Oerona. BosHukHOBeHUE
KOPPO3HH, KOTOPYIO U3MEPSIOT B YKa3aHHBIX OETOHaX B €QMHHUIAX MOTEHIHANa MOJYdJIEMEHTOB,
ObLTO 3aMeJIEHO HA TIPUMEPHO 2 HEIENU IO CPABHEHHIO C KOHTPOJIbHBIM OETOHOM Ha OCHOBE HH3KO-
CSC 06e3 kakoii-mu60 00padboTKH.

[00198] Cwmecs Ex-1-Mix-2 npumeHnsan s nonyuenus: oopasios ASTM G109 ¢ apmatypoii u3
NPOCTOH YrIepOANCTON CTaJIH JIsl OLEHKH paboUrX XapaKTEPUCTHK MOCIIE MOCIEAYIoLIei 00padoTKu
MOCPEACTBOM KapOOHH3AIHHU C MPUMEHEHHEM IIETOYHOrO pacTBopa s yeennueHusi pH moposoro
pacTBopa.

[00199] B ob6pasuax ASTM G109 BepxHHii ClI0Oi TpU3MATHUECKOTO 00pa3ia COCTOST U3 OAHOTO

apMaTypHOTO CTEPKHS C OETOHHBIM MOKpbITHEeM TonmuHON 0,75 mroiima (19 MM), 1 HUKHHN CIIOW
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COCTOST M3 IBYX crepkHeil. J[Ba cios apMmaTypbl ObUIH 3JIEKTPUYECKH COEIMHEHBI MOMOIIBIO
pesucropa Ha 100 Om. IlpusmaTtnueckue obpasusl 3amuBaiu 3% (IO Macce) pacTBOPOM XJIOpUIA
HaTpus B TeueHue 4 NHel U BBIACP)KUBAJIM B CYXOM COCTOSIHMHM B TedeHue 3 nHel; Takue IUKIIbI
NPOAOJDKAIA A0 TeX MOp, MOKA MEXKIY BEPXHHM U HIKHUM apMATYPHBIMH CTEP)KHSIMH He OBLIO
U3MEPEHO 3apaHee OMpeneNieHHOe KOMM4ecTBO 3apsga. OCyIecTBIsUIA MOHHUTOPHHT 3HAUEHHI
KOPPO3MOHHOI'O TOKAa MAaKpO3JIeMeHTOB M moreHIuana nosyaieMmeHToB (HCP) (mo cpaBHenmio c
MeaHo-cynbdatHbiM 31ekTpoaoM [CSE]) crepkHeit.

[00200] [Inst ouenku 06paboTku mocie kapbonuzamu ucnoiab3osam | M pactsop KOH, npu stom
obpazerr ASTM G109 BeiMaumBaiy B 3TOM pacTBOpE B TeueHHe 3 Hezenb. B ucneitanune Takke ObuT
BKJIFOUEH KOHTPOJIBHBIN 00pasel, KOTOPBIi He moaBeprayics 00paboTke mocie KapOOHU3ALUH Ty TeEM
samaunBanus B 1M pacteBope KOH. O6a oOpasiia moasepraid BO3AEHCTBHIO, KAK YKa3aHO BBILIIE.
[00201] Ha ¢ur. 20 noka3aHbl WUIKOCTPATUBHBIE 3HAYEHHS MOTEHIMAJA MOJIYdJIEMEHTOB JJIsl
obpasoB ASTM G 109, obpaborannbix u He obpadotanubix 1M KOH nepen 3anuBkoii pactBOpomM
COJIM W TOCHEe 3aJMBKH PACTBOPOM cojii. BO3HHKHOBEHHE KOPPO3HMH B Takux OeroHax ObLIO
3aMeNJIeHO Ha IMPUMEPHO 2 Henesu o cpaBHEHUIO ¢ KOHTposbHbIM CSC OeToHOM 0e3 kakoi-mibo

00paboTKu.

IMpumep 4. Cnoco0 nmosryuyeHus1 66 TOHA HA OCHOBE HH3KOKAJIBIIHEBOr0 CHIIHKATHOI0 IEMEHTA
¢ BbicokuM pH nmyTem 100aBJieHHsI PA3JIHYHBIX XHMHYECKHX pPeareHToB (mepex OTBep:KIeHHeM
B Kamepe oTBep:kaeHus ¢ nomoupo CO»)

[00202] B uerBeprom crnocobe pH moposoro pactBopa otsepikaeHHoro Solidia Concrete™
YBEJHYHUBAJIA TIyTeM H00aBJIeHNSI B OETOHHYIO cMech Ha ocHOBe HU3Kk0-CSC mo0aBok, Mpuaaroiux
BeicOKuH pH, BO Bpemst mporiecca nepemernnBanus. [Ipumepamu 106aBOK, MPUAAIOMINX BEICOKUH pH,
SIBJIIIOTCS TETPAruapaT HUTpaTa Kaublusi, HUTpUT Kanbuus, NaOH, OukapOonat uatpusi, OPC,
cumvkaT Hatpusa, cnekmmiics CaQO, cmekmmuiics MgO, TOBTOPHO HCIONB3YEMBIA MaTepuas
BhIcOKOIeNouHoro Oerona (CRM), mIakOBBIN 3aMOIHUTENs H UX KOMOHHAIIUHL.

[00203] B tabnuue 3 npuBeneHsl aBa Takux tuna cmecedl (Ex-4-Mix-2 u Ex-4-Mix-3) BmecTe ¢
COCTaBaMH CMeCeH, MPUMEHSIEMbIMHU TS TIOJyUYeH s LHJIMHAPUYECKIX 00pa3ioB u oopasuos ASTM
G109. Cmecs Ex-4-Mix-1 npencrasisiiaa coboi nmpuMmep KOHTpoabHOM cMmecu Solidia Concrete™ ¢
o0IIMM conepKaHHEM LEeMeHTHpyoero martepuana 416 kr Ha kyOuueckuil meTp OeToHa,

comeprkaHueM necka 913 kr, comeprkaHuEM 3aMOIHUTENS C pa3MepoM vactuil ¥4~ (mpumepHo 0,64 cm)
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583 kr u comepkaHWeM 3aMOJHUTENSA C pa3MepoMm dyactul 3/8” (mpumepHo 0,95 cm) 485 kr Ha
kyOuueckuii metp O6erona. Cmech Ex-4-Mix-2 npezacrasisiia coboii coctaB cMecu, B kotopoMm 10%
CSC uementa Obuio 3ameneno Ha OPC B kauecTBe 3aMeHbI LEMEHTA MPU OOIIEM COIEpP)KAHHU
neMeHTupytouero Mmatepuaia 450 kr Ha kyOuueckuii metp Oerona. Cmecs Ex-4-Mix-3 mpencrasiisiiia
coboii moguduuuposannsiii Solidia Concrete™, B kotropom Solidia Cement™ Obi1 3ameHeH Ha 6%
VCAS u 20% OPC no macce, npu 3TOM K yKa3aHHOH cMecH ObLi 10oOaBJIeH TETparnapaTr HUTpaTa
Kanmeliusg B kojmumdecTBe 30 MII/Kr pacxoma memeHTa mo macce. OmHako B mpenenax oObema
HacTosiero uzobperenus 3amena nementa Ha VCAS mosker coctaByisate ot 1% 1o 10 % u ot 5% 1o
25% npu 3amene Ha OPC uyi qpyrue cocTaBbl pa3InYHbIX MATEPHAJIOB, KAaK PEAKIIHOHHOCIIOCOOHBIX,
TaK ¥ XUMHYECKHA MHEPTHBIX HAMTOJHUTENIEH.

[00204] [lst kakaoi cMecH OBLIM MOJYYEHBI LIECTh LAJIMHIPUYECKUX OETOHHBIX 00pasuoB (47 X
8”) (mpumepno 10 cmx20 cm), 3 obpasma ASTM G109 (4,57 x 67 x 11") (mpumepro 11,4 cm x 15 cm
X 28 CM) C BCTPOEHHOM MPOCTON YIJIEPOAUCTOM CTANIBIO U 3 00pa3ia [ulst UCTIBITAHUS HA 3aMep3aHie
u ortanBanue (37 x 4”7 x 16”) (mpumepHo 8 cm x 10 cm x 41 cm). YkazaHHbIe 00Opa3Lbl MOMELIAIH Ha
4 yaca B KJIMMaTHUYECKYIO Kamepy ¢ mpecc-popmoii mpu 70 °C u oTHOCUTENBHOM BiaxxHOCTH 50%.
OO0pa3siiel u3BIEKaTM U3 pecc-hOpMBbI U MOMELIAIH B KaMepy Ui oTBepxkaeHust ¢ momornpio CO,
npu atMocheprom nasienuu u KouueHtpaimu COz Gomee 95% mnpu 70 °C U OTHOCHUTENBHOM
BaaXHOCTH S0% 711 OTBEPIKIAEHHS IOCPENCTBOM KapOOHM3AIMH B TEUEHHE 65 YacoB.

[00205] UYerbipe obOpasia M3 HUIMHOPUYECKHUX OOPA3I[OB, BHIMOJHEHHBIX W3 MapTHII OETOHa,
yaajasui mociae 65 yacoB kapOOHM3ALMK B KaMepe KapOOHH3alWuu. YKa3aHHbIE LUJIHMHIPUUECKUE
o0pa3iubl MOABEpraji HCIBITAHHIO HAa CXKaThHe, U3MepeHuto pH u BU3yaJlbHOMY OCMOTPY MyTeM
paspeszanus | HIIMHIpPA HA JBE YaCTH U PACIbUIEHUs WHAWKAaTOpa (eHodTanenH st ouenkn pH
mociie Kaxxnoro mepuoma oteepkaenus. pH cmeceii Ex-4-Mix-1, Ex-4-Mix-2 u Ex-4-Mix-3

coctaejsii 9,50, 10,60 u 10,65, COOTBETCTBEHHO.

Tabnuua 3. CoctaBbl cMecH (B Kr) it mpumepa 4

[00206]
HNnrpeanentsi Ex-4-Mix-1 | Ex-4-Mix-2 | Ex-4-Mix-3
Solidia Cement™ 14,71 15,51 11,49
VCAS 0 0 0,93
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OPC (tun I/IT) 0 1,72 3,10
CrpouTenbHbII TECOK 32,27 32,11 34,07
3amoNHUTENb C pa3MepPOM YaCTHI] Y4 moima 20,61 21,64 21,76
3anoHUTENb ¢ pa3MepoM yacTuil 3/8 moiimMa 17,16 18,02 18,11
O61ee cogep:kanue TBePAbIX KOMIIOHEHTOB 84,75 89,00 89,46
Bononposoauas Bona 5,50 5,75 5,11
Glenium7500 0,108 0,126 0,114
MBAE 90 0,066 0,078 0,021
Sika Plastiment 0,103 0,120 0,064
Terparuapat HATpaTa KaJIBIUS 0 0 0,310
OO0uiee cogepraHue )KHAKHX KOMIOHEHTOB 5,777 6,074 5,619
OO0uiee cogepraHue TBEPABIX H SKHAKHX 90,527 95,074 95,079
BeIIeCTB

[00207] TIIpounocts mpu cxkatuu OeroHa m3mepsti cormacHo ASTM C39 mocie oTBepskaeHHs
00pa3loB B TeUeHHE OMPEAEIEHHOr0 BpeMeHn B kamepe kapOonu3sauuu. [Ipounocts cmeceit Ex-4-
Mix-1, Ex-4-Mix-2 u Ex-4-Mix-3 cocrasisiia 8620 psi (mpumepro 59430 kITA), 7020 psi (mpumepHO
48400 xITA) u 6533 psi (mpumepro 45040 kITA), cOOTBETCTBEHHO.

[00208] [lnst kaskaOro MCHBITAHUSI HA KOPPO3HIO MCIOb30Bak Tpu obpasua ASTM G109,
[00209] Us3mepennsie 3Hauenuss HCP o6pa3uoB, mpuMeHseMbIX [UIsi KOPPO3HMOHHBIX HCIBITAHHH,
coctaBysud Oosiee -350 MB, kak [aj1s BEpXHEro, Tak W Ui HHJKHErO apMaTYPHOr'O CTEPIKHS, UTO
yKa3bIBAJIO HA TOpa3no OoJiee BBICOKUI YPOBEHb KOPPO3UOHHON aKTHBHOCTH B apMaType U3 MpOCTOMH
YIJIEpOOUCTON CTAJIH.

[00210] Ha ¢urype 21 nokaszansl 3HaueHuss HCP mis o0pa3ioB, mOABEpriuuxcsi BO3AEHCTBHIO
MPECHON BOIBI, TOrna kak Ha ¢urype 22 mokaszansl 3Hauenuss HCP mist 0Opasiios, moaBeprimxcs
BO3MIENCTBUIO coyieHoit Boabl. Kak MoxHO BumeTh Ha (urype 20, obe CSC OeroHHBIE CMECH C
BeicokuM pH umenu 3nauenus HCP Gonee otpunarensheie, uem -350 mMB, uto ykassiBaer Ha

BO3MOYKHOCTh OTCYTCTBHSI KOPpO3WH make mocie 145 nHeidl oO0med mnpoao/iKHTETbHOCTH
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BO3eicTBUs npecHOi Boapl. Ha durype 20 moxxkno Buaets, uto CSC Geron ¢ Huskum pH umen
snauenuss HCP menee orpunatensusie, yem -500 MB ¢ nepBoit Hexgenmn BO3IeHCTBUS, YTO YKa3bIBAET
HAa UMUTALUIO KOPPO3UH.

[00211] AmnanoruuneiM 0Opa3om, kak MOKHO BuaeTs Ha (urype 22, CSC Geton ¢ Beicokum pH
(Ex-5-Mix-3) umen 3Hauenuss HCP Oonee orpumnarenshele, yeM -350 MB, duto ykasbiBaeT Ha
OTCYTCTBHE KOPPO3MH Jake mocje 63 nHell ofmell mpoaoKUTENTbHOCTH BO3IEHCTBUSL COJIEBOTO
BOJIHOTO PACTBOpPA MPH LIUKJIAX YBJIAYKHEHUs/BBICYIIMBAHUS, TOTAAa KaK CMech 2 ¢ BbICOKUM pH Obuia
KaueCTBEHHO! Toybko 21 neHb. DTO yKkas3blBaeT Ha TO, UTO UCCleAyeMblil B HacToswel 3asske CSC
6eroH ¢ BeicOkUM pH mmen xopoime paboune XapakTEpUCTHKHU, KAK B MPECHOW, TaK U B COJIEHOU

Bojie, 10 145 nHer u 60 qHEl, COOTBETCTBEHHO.

IIpumep 4A. {0/IroBe4HOCTH NMPH 3AaMOPAKHBAHHH H OTTAHBAHHH 0€TOHA HA OCHOBE HH3KO-
CSC ¢ nu3xknm pH, u 6eTona Ha ocHoBe Hu3k0-CSC ¢ Bhicokum pH

[00212] J[osroBeunocts B mukiie 3amep3anue-orrauBanue (FT) Gerona Ha ocHoBe Hu3k0-CSC
(auskuii pH) u mopudumposannoro CSC Getona (Beicokuii pH) OLeHHBaM COTJIACHO MPOLEAypPe
ASTM C666 mis 00pasiioB, MONyUYEHHBIX C IPHMEHEHHEM COCTaBa CMECH, YKa3aHHOro B Tabiuie 3.
Ha ¢urype 23 mokasaHo cpeaHee 3HaU€HHE OTHOCHTEBHOIO THHAMHYECKOTrO MOIYJIS YIPYTOCTH ISt
CSC oOGerona mocne Bozaeiicteust 300 mukiaoB FT. Takoe ucnbiTaHHe MPOBOIMIIN Uit OLIEHKH
NPUTOIHOCTH OETOHHBIX cMecel Ha ocHOBe HU3KO-CSC ¢ Hu3kum pH 1 GETOHHBIX CMeceil Ha OCHOBE
Hu3k0-CSC ¢ Beicokum pH (Oosee BeicokuMu 3HaueHusIMEA PH) [J1s1 XOJIOAHBIX TOTOHBIX YCIIOBHIT B
JOTOJHEHHE K HCIBITAHUSAM Ha KOPPO3HOHHYIO CTOMKOCTh BCTPOEHHOW apMaTypbl M3 MPOCTOM
YIJIEpOOUCTON CTAJIH.

[00213] Kaxk moxHO BuaeTh Ha urype 22, GeToHHbIe cMecH Ha ocHOBe HI3KO-CSC ¢ Huskum pH
u Oeronnbsie cmecu Ha ocHoBe HH3KO-CSC ¢ BricokuM pH ycmemrHo Boiaepxkanu 300 uukio FT,
nockoinbky 3HaueHns RDME (OTHOCHTENBHOrO [JWHAMHUYECKOTO MOMAYJS YIPYrOCTH) BCEX
uccrnenyemsix CSC 6eronos cocrasssuiu Oosee 90%. 310 HAMHOIO JIydllle MUHUMAJIbHOTO 3HAUEHH ST
(60%), pexomennoBanHoro ASTM C666. D10 ykaseiBaeT Ha TO, UTO MOAM(HUKALNY, BHECEHHEIE B
6eron Ha ocHoBe HU3KO-CSC ¢ BbicokuM pH s ycuieHust KOPPO3UOHHOM CTOWKOCTH, HE TOBJTHSUITH
HEraTUBHO HA JOJITOBEYHOCTH MPU 3aMOPAKMBAHUU U OTTAHBAHHH.

[00214] IIpu BusyampHOM OCMOTpe 00pa3ioB OetoHa 37 x 4”7 x 16” (mpumepro 8 cm x 10 cm x 41

CM), BBIMOJNHEHHBbIX u3 pasHbix TUNOB CSC OetoHa u momBeprHyThix 150 w 300 muksiam
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3aMopakuBaHusi W orrauBanus, mnocie 300 mukimor FT He HaOmMOmaaoch KOPPO3HOHHOTO
orcianBanus B cinydae momudunuposannoro CSC derona. Takum 006pa3om, MOKHO CIENATH BHIBOJ,
yro Hu3KO-CSC Oeron ¢ BeicokuM pH uMeeT mpeBOCXOnHbIe paboune XapaKTEPHUCTUKH MPH
UCMBITAHUH Ha 3aMep3aHue U otrranBaHue no cpaBHeHHIO ¢ CSC GetoHoM ¢ HU3KkUM pH, KOTOpBIit
takke coorBercTByer cneruduxamnusim ASTM C666, HO AeMOHCTPUPYET HEKOTOPOE OTCIAHBAHHE

0eToHa OT MOBEPXHOCTH.

IIpumep S. Iloebimenune pH 6eTona Ha ocHoBe HH3KO0-CSC myTemM CHH:KeHHS KOHIEHTPALHH
YIJIEKHCJIOT0 ra3a B Kamepe oTBep:kaeHus ¢ nomomsio CO:2

[00215] B nsTom npemioxenHoMm criocode pH npopearuposasiuero 6eToHa MOKHO MOIAEPKUBAT
Ha Ooyiee BBICOKMX YpPOBHSIX NMYyTEM MOIAEp)KaHUs KOHLEHTPALHUIO TUOKCHIA YIJIepoAa B KaMmepe
otBepxaenus ¢ momoiubio COz B muanazone ot 10% mo 95%.

[00216] B npumepe 5 cmecy Ex-5-Mix-1 mpexacrasnsiia co0oi KOHTpOJbHYIO cMmeck Solidia
Concrete™ 6e3 HanosHuTeENsI, cMeck Ex-5-Mix-2 copeprkana 20% OPC B kauecTBe 3aMeHbI LIEeMEHTA
npu o0IIeM cofepKaHuU LeMEeHTUpYomero Matepuaia 415 kr Ha kyOuueckuii metp OetoHa. XoTs
3ameHa uemeHta Ha OPC w/mim  fgpyrue  coCTaBbl  pasjMYHBIX — MAaTEpUANIOB,  Kak
PEaKIMOHHOCIOCOOHBIX, TAK M XMMUUYECKH WHEPTHBIX HATIOJHHUTENEH, MOXKET COCTaBJIATh OT 1% 110
30%. B pmamHOM mpuMepe OTBEpXKIeHHE OeToHa B Kamepe KapOOHH3alUMUKW MPOBOIUIM IPH
konnentparuu CO, 60% B teuenne 20 yacoB u 40 4acoB MOCHE HAYAJIBLHOI'O MPEABAPUTEILHOTO
KOHAUIMOHUPOBAHUS B KJIMMAaTHUECKO Kamepe rpu temmepatype 60 °C B atmochepe Bo3ayxa U MpH
oTHOCUTENbHON BiaxkHoCcTH 60%. CorjmacHO HEKOTOPBIM BapHAHTAM PEATH3ALUN  PACXOL
BOJIOTIOTJIOINAIOIIETO areHTa MOXKET COCTaBJsiTh OT 3 A0 12 MIJI/Kr pacxoma LEMEHTHPYIOLIEro
MaTepHuaa, pacxo/1 BO3IyXOBOBJIEKAIOIIEr0O areHTa MOKET COCTaBJISITh OT 1 MII/KT 10 7 MJI/KT pacxoja
EMEHTHPYIOIIEro Matepuana. Pacxon 3aMemyuTeNnsl CXBaTBIBAHUS MOXKET COCTaBJIsITH OT 3 Ao 10
MUT/KT pacxojia [EMEHTHPYIOLIEro MaTepuaa.

[00217] [nst mpumepa S pakTHUECKOE KOJIMYECTBO BCEX MPHMEHSIEMbIX HHIPEIUEHTOB MMOKA3aHO B
tabmuiie 4. B qanHOM mpuMepe it OTBEpKAeHHs mocpeacteoM kapOonuszanuu Solidia Concrete™
HCIOJIb30BAJH 1Ba Pa3udHbIX ypoBHs KoHIeHTpamn CO2 (60% u 80%), XOTs Takas KOHLEHTPALIHS
MOKeT cocTarysATh OT 45 10 100 mporeHTOoB.

[00218] Husko-CSC GeToH mosyyanu ¢ IpHMEHEHHEM HIH3KOKAJIbLIHEBOTO CHIIMKATHOTO LIEMEHTA

B OeTOHOCMecUTENle C BEPTHKAJIbHOW Yalllei, ClAeAys CTAHJAPTHOW MpOLEeaype CMEIIWBaHUs B
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COOTBETCTBHH C coctaBaMu cMecH. Llummanpudeckne GeTonHble o0pasusl (47 x 87) (mpumepHo 10
cMx20 cM) mOMelIaIy B KIIMMaTHYECKYIO Kamepy ¢ mpecc-hopmoii Ha 3 yaca mpu temneparype 60 °C
1 OTHOCUTEBHOU BiIakHOCTH 60%. OOpasiibl H3BIEKAIN U3 Tpecc-(HOPMBbI U TIOMEIIAIA B aBTOKJIAB
IUTsSL OTBEPIKIEHHSI MOCPEACTBOM KapOOHM3AaLUU B TeUeHHe 65 4acoB MpH aTMOC(HEPHOM TaBJICHHH,
temnepatype 60 °C u otHOocuTensHOU BrakHocTH 60% mpu koHuenTpaunu CO2 80%.

[00219] TIlocne 65 uyacoB kapOOHH3AIMH IIECTh MJIUHAPUYECKHX OOpa3LoOB W3 OOEMX HmapTHii
OeToHa B KaMepe sl KapOOHHU3AIMH YIAISITH J1s1 UCIIBITAHUS HA TPOYHOCTD IPHU CXKATHH, U3MEPEHHSI

pH u Bu3yansHOro ocmMoTpa.

Tabnuua 4. CoctaBbl 6eTOHHOM cMecHu Ayt mpuMepa S (B KT)

HNurpeaueHTsI Ex-5-Mix-1 Ex-5-Mix-2

Solidia Cement™ 15,53 12,42
OPC (tumn I/IT) 0 3,10
CTpouTenbHBINH MECOK 34,07 34,07
3anoJHUTENb C pa3MepPOM YaCcTHIl Y4 Ar0MMa 21,76 21,76
3anoHUTENb C pa3MepoM YacTul 3/8 mroiima 18,11 18,11
OO0mee cogepraHue TBEPAbIX KOMIOHEHTOB 89,47 89,46
BomonposoaHas Boaa 5,42 5,42
Glenium 7500 0,114 0,114
MBAE 90 0,042 ,042
Sika Plastiment 0,064 ,064
Oo6iee cogepkanue JKHAKHX KOMIIOHEHTOB 5,640 5,640
Oo6ee cogepskanue TBEPAbIX H KHIKHX 95,1 95,1
BeIIECTB

[00220] TIIpounocts mpu cxkatuu Oerona uamepsuin corsacHo ASTM C39 mocne TOoro, kak
o0pa3upl ObUTH OTBEpIKAEHBI B TedeHue 65 uvacoB mpu Temmeparype 60 °C u OTHOCHTENBHOMU
Brakaoctu 60% npu 6onee Huskoi koHeHTpanuu CO2 B kamepe kapbonuzanuu. Kak 00cyxmanoch

panee, Obu1 u3Mepen pH npopearupoaeinero CSC Oerona. 3HaueHUsT TPOUHOCTH MPH CxkaThu U pH
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nokasansl Ha urype 24 nns npyx cmeceit Solidia Concrete™, oTBep)kI€HHBIX B TeUeHHE 05 YacoB
IpU ABYX pasHbIX ypoBHsX koHueHTpaun CO2 (60% u 80%). Ha durype 24 sicHO BUAHO, YTO CMECH
Ex-5-Mix-1 pgocturana OoJyiee BBICOKOH MPOYHOCTH Tpu Cxkatuu npu koHueHtpauuu CO2 60% mo
cpaBaennio ¢ koHuentpauuedn COz 80%. Onpnako B ciyuae cmecu Ex-5-Mix-2 Oosiee BbICOKas
MPOYHOCTh MPH CKaTUU OblIa oOecnedena npu ypoBHe koHieHTpauuun CO2 80%. Takum obpazom,
KaKk MOXHO BHaeTh, noOaenenne OPC B cocTtaB cMecu BIHSUIO HAa HapacTaHHE MPOYHOCTH IMPH
3amanHoi koHneHTpauuun COz. Kak moxuHO Buaets Ha ¢urype 24, usmepenusiii pH moposoro
pactBopa mjisi Takux O0eToHOB mMen 3HaueHus: npumepHo 11,30 wiu Gonee, mpu KOTOPBIX OOBIYHAS
yriaepoaucrtas Cctajb OyneT OCTaBaThCs B IACCHBHOM COCTOSHHM (YTO O3HAauyaeT OTCYTCTBHE
KOPpO3MOHHON akTUBHOCTH). Ha durype 25 nokazaHsl yCioBHs OTBEep)KAEHHS cMecer 1-2 coriacHo
npuMmepy 3.

[00221] H3o00perenue, npeacTaBieHHOE 3aBUTENIEM, OMMCAHO B HACTOSILIIEM JTOKYMEHTE COTJIACHO
OPEANOUTHTEIbHBIM BapHAHTAM PEAH3alMUd CO CCBUIKOW Ha (PUIYpbI, HA KOTOPBIX OJAWHAKOBBIE
HOMeEpa MPeICTaBJSIIOT OAWHAKOBBIE MJIM ITOXOKHE 3JIeMEHTHl. B HACTOsIIeM ONMMCAaHUM CChUIKA HA
«OJIMH U3 BAPUAHTOB PeAN3aLUN», KBAPUAHT PEATU3ALMI» WK TOJO0HOE BBIPAIKEHNE O3HAYUAET, UTO
KOHKpPETHass OCOOEHHOCTb, CTPYKTYpa HJIM XapaKTepPHCTHKA, OMHCAHHBIE B CBSI3U C YKA3aHHBIM
BApPUAHTOM peaM3al[ii, BKJIIOYEHBI B IO MEHbIIEH Mepe OOWH W3 BapPHUAHTOB peaTH3aliH
HacTosiero u3o0perenusi. Takum oOpa3oM, MOSBIIEHHE B HACTOSIIEM OMUCAHUHU (hpa3 «COTJIACHO
OJTHOMY U3 BAPHAHTOB PEAN3aLUNy, KCOTJIACHO BAPHAHTY PEeaTH3aLHI» U AHAJOTMYHBIX BbIPAYKEHHIH
MOJKET, HO He 0053aTeIbHO, OTHOCUTHCS K OJJHOMY U TOMY K€ BAPHAHTY peaM3alliu.

[00222] OnucanHbie  OCOOEHHOCTH, CTPYKTYpbl WM  XapaKTEPUCTHKH  HM300peTeHws,
NPEICTABJIEHHOT'O 3asIBUTENIEM, MOTYT OBITh OOBEIUHEHBI JIFOOBIM MOAXOISIIIMM CIIOCOOOM B OTHOM
unu Oosiee BapuaHTax peanu3auuu. [ obecrneyeHus MOJHOrO MOHUMAHUSI BADHAHTOB pPeaTi3aliu
HACTOSIIIET0 H300peTeHHs] B MPHBEAEHHOM B HACTOSIIEM JOKYMEHTE ONUCAHHH TMPHBEIEHBI
MHOT'OUHCIIEHHbIE KOHKpeTHbIe MoapobHocTH. OMHAKO CIENHAUCT B COOTBETCTBYIOLIEH OOJIACTH
TEXHUKHA TOWMET, YTO KOMIIO3HMLHMS W/WJIH CIOCO0, MPENOKEHHbIE 3asBUTEJIEM, MOTYT OBITh
peay30BaHbBl HAa MpaKTHKe 0e3 MpUMEHEeHHsT OOHOW MM Oojiee KOHKPETHBIX JeTajeld MM C
NpUMEHEHHEM JPYruX Crnoco0OB, KOMIIOHEHTOB, MAaTEpUaJioB M T.OI. B Apyrux ciydasx
O0IIen3BECTHBIE CTPYKTYPBI, MATEPHAJIBI WIIK OTEPALMK HE MOKA3aHbI WK HE OMKHCAHBI TOAPOOHO BO

n3bexanue 3aTPYAHCHUS IMOHUMAaHH aCIICKTOB HACTOALICTO I/I306peTeHI/I$I.

59



[00223] Hpyrue BapuaHTBhl peaju3aluu B mpenenax obOvema (opmynsl H300peTeHwHs,
NPUBEIEHHON B HACTOSIIEM JOKYMEHTe, OyAyT OYEBHIHBI CIIELHAUCTY B JAHHOH 00JACTH TEXHUKH
U3 PACCMOTPEHUS OMUCAHKS HJIH MPAKTUYECKOT0 MPHUMEHEHUsI H300pETeHH s, OMMCAHHOTO B TAHHOM
nokymenTte. Ilpeamonaraercs, 4To OMMCAHHME HACTOSIIErO HM300pETeHHs CleQyeT pPacCMaTPHBATH
TOJIBKO KaK HJUTIOCTPATHBHOE, NPH 3TOM €ro o0beM W CYIIHOCTh MNpHBEAEHBI B (opmyse
U300peTeHus L.

[00224] Ha ocHOBaHWYM MPUBEIECHHOTO BhIIIE OMUCAHUS OYIET BUAHO JOCTHKEHUE HECKOIBKUX
NPEUMYILECTB 1 ODecleYeHne qpyrux NperuMyIecTs.

[00225] ITockosibKy B ONMUCAHHBIE BBIIIE CHOCOOBI M KOMIIO3UIMH MOTYT OBITh BHECEHBI
pasyiHuHble W3MEHEHHWs, He BBIXOAAINME 3a paMKiH O0beMa HACTOALIEro H300peTeHws,
IO/IPa3yMEBaIOT, YTO BECh MaTepHas, COAEpP)KAIIUNUCS B NMPUBEISHHOM BBIIIE ONUCAHUU, CIIEIyeT
HMHTEPIPEeTUPOBATh KaK UIUIIOCTPATUBHBIN, a HE B OTPAHUYUTENIEHOM CMBICTIE.

[00226] Bce ccbuiku, muTHpyeMble B HACTOSIIEM OINHMCAHUH, BKIIOUYEHBI, TEM CaMbIM,
IOCPECTBOM CChUIKH. B HacTosieM nokyMeHTe 0OCY)KAEeHHE CChUIOK MpeIHa3HAYEHO MPOCTO IS
00001IeH s YTBEPKASHHH, CIEIAHHBIX aBTOPAMH, IIPH 3TOM HE JIEJIAeTCsI HUKAKOrO JIOMYLIEHHUS, YTO
Kakue-JIM0O0 CChUIKH COCTABJIIOT MPEIIECTBYIOIINI YPOBEHb TEXHUKH. ABTOPBI 3asIBKU OCTaBJISIOT
3a co0Ol MPaBO OCIIOPUTH TOYHOCTh U YMECTHOCTD LIUTHPYEMBIX CCBHLIOK.

[00227] JIroOble umcia, BhIpakarollie KOJIUYECTBA MHIPEIHEHTOB, KOMIIOHEHTOB, YCJIOBHIA
peaKuuu u T.1., IPUMEHsieMbIe B HACTOSIIIEN 3asiBKE, CJIEAYET MOHUMATh Kak MOAU(ULIHPOBAHHBIE BO
BCEX CJIydasiXx TEPMHUHOM «HpuMepHO». HecMOTps Ha TO, YTO IMAna3OHBl YMCJIOBBIX 3HAYEHUH H
napaMeTpbl, OTPaKAIOLINE IIUPOKH 00bEM MPEACTABJIEHHOIO B HACTOSIIIEM TOKYMEHTE MPeaMeTa,
SIBJIIIOTCS TIPUOTM3UTEIbHBIMH, PUBEAECHHBIE YHCIIEHHbIE 3HAUEHUsSI YKA3aHbI KAK MOYKHO TOUHEE.
Onnako 000€e YHCIeHHOe 3HaUEeHHE MOYKET IO CBOEH MPHUPOJIE CONEPKATh OMPeEIeHHbIE OINOKH
WA HETOYHOCTH, KakK SIBCTBYET, HANPUMEp, W3 CTAHAAPTHOrO OTKJIOHEHHs, OOHAPY)KEHHOTO B
COOTBETCTBYIOIIMX criocobax ux uamepeHusi. Hu oHy U3 nmepeurnciieHHbIX B HACTOSIIEM JOKYMEHTE
0CODEHHOCTEN HE clienyeT WHTepnpeTupoBath kak ccbuiky Ha 35 U.S.C. §112, 6, ecnu TONBKO

TEPMHUH «CPEOACTBO» HEC UCIIOJIB3YIOT ABHO.

60



®OPMYJIA U3OBPETEHU A

1. KapOoHu3upoBaHHbIH KOMITO3HUITHOHHBIA MaTEpUal, CONEePIKAIIIHA:

CBSI3BIBAIOIIYIO MATPUILY, COEPKALIYIO MHOXKECTBO CBS3bIBAIOLINX 3JIEMEHTOB; U

MHOYKECTBO MOP, COAESP KAIUX MOPOBBIH pacTBOp, pH koTOoporo cocrasiser Ooyiee MPUMEPHO
9,5,

IIPU 3TOM Ka’KJIbIH CBS3BIBAIOILUN 3JIEMEHT CONEPIKUT

CepAeUHUK, COCTOSLINI U3 KapOOHU3UPYEMOro MaTepuaa,

nepBbIil O0OTAINEeHHBI IHOKCHIOM KPEMHHUSI CJIOW, KOTOPBIH MO MEHBIIeH Mepe YaCTHYHO
MOKPBIBAET HEKOTOPYIO Mepru(epuitHyIO 4acTh YKa3aHHOT'O CEPIACYHUKA, U

BTOPOH CJIOH, oOOoraieHHbIi KapOOHATOM KaJIbIIHsI H/HJIH MArHUs, KOTOPBIH 110 MEHBLIEH Mepe
YACTHYHO MOKPBIBAET HEKOTOPYIO MepH(pEPHIHYIO YacTh MEPBOrO OOOTAIEHHOrO IHOKCHIOM
KpEeMHHUS CII0sl, U

OpU 3TOM HPOYHOCTh MPHU CKATHU YKA3aHHOTO KapOOHHU3MPOBAHHOTO KOMITO3HUIIMOHHOTO

matepuaia cocrasysieT 3500 psi (mpumepro 24130 kIla) unu Gonee.

A KapboHu3npoBaHHBI KOMIIO3ULIUOHHBIN MaTepuan mo m. 1, ommyaromumiics tem, 4yro pH

MMOPOBOTrO PacTBOpa cocTapisieT ot npuMepHo 10 mo mpumepno 13,5.

3. KapOoHu3upoBaHHBI KOMITIO3UIIMOHHBIN MaTepuas MO M. 2, OTJIHYAIOIIHICS TEM, YTO
OPOYHOCTh TMPH CKATHH YKA3aHHOrO KapOOHH3MPOBAHHOTO KOMIIO3HUI[HOHHOIO MaTepHaia

cocrasisiet 4000 psi (mpumepno 27580 kIla) unu Gonee.

4, KapOoHu3upoBaHHBI KOMITIO3UIIMOHHBIM MaTepuan MO M. 2, OTIHYAIOIIHICS TEM, YTO
MPOYHOCTh TMPH CKATHH YKA3aHHOTO KapOOHH3MPOBAHHOTO KOMIIO3UI[HOHHOI'O MaTepHaa

cocrassier 5000 psi (mpumepno 34470 kIla) unu Gonee.

5. KapOoHu3upoBaHHBI KOMITIO3UIIMOHHBIM MaTepuaa 1o M. 1, OTIHYAIOIIHICS TEM, YTO
NPOYHOCTh MPH CXKATUU YKA3aHHOT'O MaTepHasia coctasiser Oosee mpumepro 7000 psi (mpumepHO

48260 ITa).

61



6. KapOoHu3upoBaHHbI KOMITIO3UIIMOHHBIN MaTepuan 1o M. 4, OTIHYAIOUIHICS TEM, YTO
NPOYHOCTH MPHU CXKATUU YKA3aHHOTO MaTepHaia coctasjsieT Oosiee mpumepHo 10000 psi (mpumepHo

68950 KITA).

7. KapOonu3upoBaHHbI KOMIO3UIIMOHHBIM MaTepuan 1o M. |, OTJHUYAIOUIHICS TEM, YTO

CBSI3BIBAIOLIAS MATPULIA AOMOJHUTEIBHO CONEPKUT OAHY MK Oosiee 10O6aBOK, moBbIIAOIuX pH.

8. KapOoHu3npoBaHHBIH KOMITO3UIIHOHHBIA MaTEPHAIT MO M. 7, OTIIMYAIOLIMICS TEM, YTO OIHA
win Oonee 106aBOK, moBkIIaOLMX pH, BRIOpaHa U3 TPYIIBI, COCTOSIIEH U3 TETPAruapaTa HUTpaTa
kanbius, Hutputa Kaneius, NaOH, OukapOonata natpusi, OPC (00BIYHOrO MOpTIAHALIEMEHTA),
CHJIMKATA HATPHsI, MOBTOPHO HCIIOJIb3YEMOIrO MaTepuasa BBICOKOLIEIOYHOr0 OeTOHA, MIIAKOBOIr'O

zanonuuTens, cnekmerocs Ca0, cnekmerocs MgO 1 ux KOMOHHALIU.

9. KapOoHu3npoBaHHBI KOMIO3MIMOHHBIA MaTepuas mo M. 1, OTIHYAIOLIUICS TEeM, YTO
[OPHCTOE TEJNO JOMOJHUTENBHO CONEPKHT OOHY HJIH Oojee H00aBOK MUl YIIYUILIEHHS

BOJIOCTOHKOCTH.

10. KapOoHu3upoBaHHBIN KOMITO3UIHOHHBIA MaTEPHAIT O M. 9, OTIIMYAIOIIMICS TEM, YTO OIHA
w Oosee m00ABOK sl YJIyUIIEHHS] BOJOCTOWKOCTH BBIOpaHA M3 TPYIIIBI, COCTOSIIEN U3 JIETyuei
3oibl Kjacca C, merydeir 307bl Kiacca F, M3MeIbYeHHOrO IpaHyJIMPOBAHHOTO JIOMEHHOrO IIjIaKa
(GGBFS), MenkoaucnepcHOro CTEKJISTHHOr'O MOPOIIKA, CTEKJIIOBHIHOTO AJFOMOCUJIMKATA KAaJbIIHS,

TOHKOMU erMHe3eMHOI>'I IBIJIN, U3BECTHAKOBOI'O MOPOIIKAa U UX KOM6I/IHaI_[I/II/I.

11. KapOoHu3upoBaHHBI KOMITIO3UIIMOHHBIM MaTepuan MO M. 1, OTIHYAIOIIHICS TEM, YTO
MOPHCTOE TENO JAOMOJHHUTENBHO COAEPKUT OJHY WJIM Oojiee BOIOMOHIDKAIOMIMX JO0AaBOK,

BO3/lyXOBOBJIEKAIOIIUX T00ABOK, 3aMEJTUTEINIEH CXBATHIBAHUS H UX KOMOWHALIMH.
12. BeronHast KOHCTPYKIHS, coAepIkalias KapOOHU3HUPOBAHHBIN KOMITO3UIIHOHHBIH MaTEPUaJ MO

n. 1, IOMOJHUTENBLHO COAEPIKAIMK ONUH WM OOJiee YKENE3HbIX MM CTAJbHBIX KOMIIOHEHTOB, IO

MEHBIIIe Mepe YACTUYHO BCTPOCHHBIX B YKA3aHHBIN MaTepUall.
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13. BeronHast KOHCTPYKLHS TO 1. 12, OTJIMYAIOLIASCS TEM, YTO OJUH MU OOJiee yKEeJIe3HBIX HITH
CTaJIbHBIX KOMIIOHEHTOB BBINOJHEHBI M3 MPOCTOM YIJIEPOAMCTOM CTalid, CTadd C 3MOKCHIHBIM

MOKPBITHEM, OLIMHKOBAHHON CTaJI W/MJTH HEP)KABEIOIIIEH CTaJIH.

14. BeronHast KOHCTPYKUHMS TO 1. 12, OTJIMYAIOLIASCS TEM, YTO OJUH MU OOJiee yKEeJIe3HBIX HIIH

CTAJIbHBIX KOMITOHEHTOB MPEACTABJISIOT COO0H apMaTypHBIN CTEPIKEHD UJTH CETKY.

15. Cnocob6 mnonydeHuss KapOOHH3MPOBAHHOI'O MaTepuaja Ha OCHOBE HHU3KOKAJBIHEBOI'O
CHJIMKATHOTO I[EMEHTA, BKIIIOUYAIOIIHHN

CMeIlINBaHNEe HU3KOKAJIBIIUEBOT O CHUIMKATHOI'O IEMEHTA C BOJOM U YaCTHUI[AMHU HAIIOJHUTEIS,
conepxxamumu CaO umm S10;,, pazmep koTopbix cocrasssiet ot 0,1 MM 10 1000 MKM, ¢ TIOJTyUeHHEM
BJIAKHOH CMECH,

JUThE BIAKHON cMecu B mpecc-popme, mpu 3ToM (popMOBaHHAs BiIa)KHAsE CMECh HMEET
MHOKECTBO IOp, COIEprKallUX IO MEHbIIeH Mepe HEeKOTOpOe KOJMYECTBO BOJBI, IIPU 3TOM BOJA
pacTBOpsIeT MO MEHbIIEeH Mepe HEKOTOPbIE 3JIEMEHThl U3 HU3KOKAJIBLIMEBOI0 CUIIMKATHOTO LIEMEHTa
U/WJTH YaCTHUI] HATIOJIHUTEJIS C OJy4eHHEM ITOPOBOT0 pacTBOpa, Mpu 3ToM pH ykazaHHOTO OPOBOTO
pacTtBopa B ((OPMOBAaHHON BJIasKHOM cMecH coctasiisier 11,5 umu Oornee;

ynajgenre (POPMOBAHHOM BJIAKHON CMeCH U3 mpecc-(hOpMBbI C MOJIYUEHHEM TTOPUCTOrO TEJNA,
coZleprKarero mopkl, COAEpIKaIIie MOPOBBIA PACTBOP; U

OTBEpKIACHHE TOPUCTOrO TeJla, COAEpIKAIero IMOpbI, COAep Kallhe MOPOBBIA PACTBOp, B
YCIIOBHSIX. TABJIEHUsI OT NMPUMEPHO atMochepHoro maeieHusi 10 mpumepno 30 psi (mpumepro 207
k[TA), temnepatrypbl B auanazone ot mpumepHo 30 °C mo mpumepHo 90 °C, OTHOCHUTENBHOI
BiIakHOCTH OT mpuMepHo 10% no mpumepro 90%, atmocdeps! ¢ koHLeH Tpalei razoodpasnoro CO;
ot npumepHo 15% no npumepro 100% u B TeueHne OT NpuMepHO 8 YacOB A0 MPUMEPHO 28 mHEl ¢
noJiyueHHeM KapOOHU3HPOBAHHOTO MaTEpHAia Ha OCHOBE HU3KOKAJIbLIHEBOTO CHIIMKATHOTO LIEMEHTA,
COAepyKAIlero TMOpbI, coAeplkalqie MOAU(HUUUPOBAHHBIA MOPOBBI pacTBOp, mpu 3ToM pH
YKa3aHHOTO MOIU(HIHPOBAHHOTO MOPOBOI'O PACTBOPa B OTBEP)KAEHHOM KapOOHU3MPOBAHHOM
KOMITO3ULIMOHHOM MaTtepHajie HA OCHOBE HU3KOKAIBIIHEBOr0 CHJIMKATHOTO IIEMEHTAa COCTAaBJISET IO

MeHbIel Mepe 9,5.
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16. Cnoco6 mo . 15, B kotopom pH MoauduuupoBaHHOr0 MOPOBOT'O PACTBOPA B OTBEPIKIEHHOM
KapOOHM3UPOBAHHOM KOMIIO3HMLIMOHHOM MaTepHajie Ha OCHOBE HH3KOKAJBIIHEBOI'O CHJIMKATHOTO

LeMeHTa cocTaBisieT oT npumepHo 10 go npumepso 13,5.

17. Crnocob mo . 15, TOMOHUTENBEHO BKJIFOYAOLIHIA 1O CTAAUH OTBEPIKICHUS

paspe3anue uian oOpabOTKy MOPUCTOrO TENa MHBIM O0Opa3oM [yl MPHAAHUS MPOAYKTY TpeOyemoit

b opMBL

18. Criocob no 1. 15, B KOTOPOM yKa3aHHOE MOPUCTOE TEJIO MOTIOJHUTENBHO CONEPIKUT OOHY HIIH

6onee nobaBok, mopsiaromux pH.

19. Croco6 mo n. 18, B xotopom oxHa uim Oosee no0aBok, moBbimaromux pH, BeiOpana u3
IPYIIIBI, COCTOSLIEH M3 TeTparuapata HUTpaTa Kayblus, HATpuTa Kajmbuus, NaOH, OukapOoHaTa
Harpusi, OPC, cuikata HaTpusi, IOBTOPHO MCIIOJIB3yEMOr0 MaTepralia BEICOKOLIEIOUYHOro OeToHa,

uutakoBoro 3amosuuTens, crekierocs Ca0, cnekmerocs MgO u ux KOMOUHAIHIA.

20. Cnocob mo 1. 15, JONOJHUTENRLHO BKIIIOYAIOLIUI 100aBIeHre OMHON Ui 0ojiee J0OABOK IIs

yJIyUIIEeHHs] BOOOCTOWKOCTH MPH (POPMOBAHUH BJIAYKHOW CMECH.

21. Crnoco6 mo m. 20, B KOTOpOM OfHA WM Oojiee M0OABOK AJisl YJIYYINEHHS BOMOCTONKOCTH
BeIOpaHa U3 IPYIIbL, COCTOSALIEH U3 JieTyuelt 30ibl kiacca C, neryueit 30iib1 ki1acca F, uamenbueHHOr 0
rpanynupoBanHoro aomenHoro muiaka (GGBFS), MenkomucnepcHOro CTEKJISHHOIO MOPOLIKA,
CTEKJIOBUAHOIO aJIOMOCHJINKATA KAaJIbIIHS, TOHKOU erMHeSeMHOﬁ BTN, U3BCCTHAKOBOI'O IIOPOIIIKa

A UX KOMOWHALINY.
22. Crnocob mo m 15, JONOJHMTENBHO BKJIOYAIONIHE JO00aBJIEHHE OIHOTO HUH OoJiee
BOOOIMMOHMIKAIOINUX arcHTOB, BO3AYXOBOBJICKAIOIIUX arCcHTOB, 3aMeHHHTeHeﬁ CXBATBIBAHUS UJIN UX

KOMOMHAIUI NPH POPMOBAHUH BJIAKHOW CMECH.

23. Crnocob mo m. 15, ZONmOSHUTENPHO BKJIFOYAIOIIUI MO MEHbIIEH Mepe YaCTHUHOE BBEIACHUE B

(hOpPMOBaHHYIO BIIAYKHYIO CMECH OJTHOT'O MJTH 0OJIee KEIE3HBIX MITH CTAbHBIX KOMIIOHEHTOB.
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24, Crioco0 mo m. 23, B KOTOPOM OOWH WM OOJiee KEJIE3HBIX WJIH CTaJbHBIX KOMIIOHEHTOB
BBITIOJTHEHBI U3 MPOCTOW YIJIEPOAUCTON CTAJd, CTAJM C SMOKCHIHBIM MOKPBITHEM, OIWHKOBAHHOMN

CTaJIi U/WJTH HePIKaBEIOIEeH CTaJIH.

25. Crioco0 mo m. 23, B KOTOPOM OOWH WM OOJiee KEJIE3HBIX WJIH CTaJbHBIX KOMIIOHEHTOB

NPEICTABJISIIOT COOOM apMaTypHBIH CTEP)KEHb UM CETKY.

26. Cnocod mo m. 15, AONOSHHUTENBPHO BKIIOYAIOIIMNA MPEOBAPUTENBHOE OTBEPKIACHUE
(hOpMOBaHHOI BJIAKHOW CMECH U yIaJIeHHe MPEeIBAPUTENIEHO OTBEPKACHHOH (POPMOBAHHOM BIIa’KHOU
cMecH M3 pecc-(popMbl C OTyUEeHHEM IIOPUCTOrO TeNa, COAEPIKALIEro MOpPhI, COIEpIKaIne ITOPOBbIH

pacTBop.

27. Croco6 mo 1. 26, B KOTOPOM MPEABAPUTENBEHOE OTBEPIKAEHHE OCYIIECTBIISIOT IPU AABJICHUH
OT npuMepHO atMochepHoro nasienust 1o npumepHo 30 psi (mpumepro 207 kITA), Temnepatype ot
npumepro 30 °C no mpumepro 90 °C, OTHOCHUTENBHON BJIAKHOCTH OT mpuMepHo 10% 10 nmpumepHo
90%, B atmocdepe ¢ koHueHTpaiueii razooopasuoro CO2 or npumepno 15% mo npumepuo 100% u

B TEUECHHE OT MPUMEPHO 3 4acoB 10 mpuMepHO 14 aHeil.

28. Crnocob mo m. 15, B KOTOPOM OTBEP)KIAEHUE OCYIIECTBJISIOT MPHU AABJIEHHH OT MPHMEPHO
atmoc(epHoro nasyeHus 1o npumepro 30 psi (mpumepno 207 k[T1A), temnepaTtype oT npumepHo 30
°C mo mpumepHo 90 °C, otHOcHTENbHON BiakHOCTH OT mpumepHo 10% no mpumepno 90%, B
atmoc(epe ¢ koHieHTpauuen razoodpasnoro CO» ot mpumepro 15% no mpumepro 100% u B

TeUeHUe OT NpUMEepHO 24 4acoB A0 MPUMEPHO 28 mHEH.

29. Crnoco6 mo m. 15, B xotopom pH mopoBoro pacteopa B ()OPMOBAHHOW BJIAKHOW CMECH

cocraBiisieT npuMepHo 12 wnu Gornee.

30. Criocob mo 1. 15, B kotopom pH MoaubuIiinpoBaHHOIO MOPOBOTO PACTBOPA COCTABIIIET OT

npumepHo 10 no npumepno 13,5.
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31. Cnoco6 mo m. 30, B KOTOPOM OTBEp)KICHHE OCYILECTBJSIOT B YCJIOBHSX, HMPU KOTOPBIX
OPOYHOCTh MPH CXKATHH MOJIYYEeHHOrO0 B pe3yJibTaTe KapOOHHW3UPOBAHHOTO KOMIIO3UIIHOHHOTO

MaTepuasa COCTaBJsIeT MO MeHblIel Mepe npumepHo 3500 psi (mpumepno 24130 kI1a).

32. Cnoco6 mo m. 31, B KOTOpOM MPOYHOCTH P CkaTHH cocTtasiiset 4000 psi (mpumepno 27580

kIla) nim Gonee.

33. Cnocob mo m. 31, B KOTOPOM MPOYHOCTH NPHU CxkaThu cocTtasiiset S000 psi (mpumepno 34470

kIla) nmm Gonee.

34. Croco6 o m. 31, B KOTOPOM MPOYHOCTH MPH CHKATHH cocTaBiiseT Oosee mpumepHo 7000 psi
(mpumepro 48260 xIla).

35. Croco6 mo . 31, B KOTOPOM MPOYHOCTB MPHU CKATUHU COCTaBisieT Oosee mpumepro 10000 psi
(mpumepro 68950 xITA).

36. Crnioco6 mo n. 30, B KOTOPOM OTBEP KAEHUE OCYLIECTBIISIOT B TEUEHHE MO MEHbIIEH Mepe 8
YacoB.

37. Crnioco6 mo m. 30, B KOTOPOM OTBEPIKIEHHE OCYILIECTBIISIFOT B T€UEHHE MO MeHbluel mepe 20
YacoB.

38. Crioco0 o . 36, B KOTOPOM OTBEPIKIEHHE OCYIIECTBIIAIOT 32 MEHEE YeM IIPUMEPHO 7 THEH.
39. Crniocob mo 1. 36, B KOTOPOM OTBEPIKAEHHE OCYLIECTBIISIOT 32 MEHEe YeM mpuMepHo 14 nHeid.
40. KapOouu3npoBaHHBIH KOMIIO3ULIMOHHBIN MaTepPHaJI, MOJIyUYeHHbIH crnocobom mo m. 15.

41. BeronHast KOHCTPYKIHS, coAepkalias KapOOHU3HUPOBAHHBIN KOMITO3UIIHOHHBIH MaTEPUA IO
m. 38.
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