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(57) Marepuan u3 JpeBECHOM CTPYXKH, KOHKPETHO OTHEYIIOPHBIH BOAOCTOMKHiI Marepuai U3 APEBECHOM

CTPYKKH, @ KOHKPETHEE OTHEYITOPHBIA BOJOCTOMKUI MaTepuai U3 IPEBECHOMN CTPYKKHU /1JI1 U3TOTOBJICHUS
OPHEHTHPOBAHHO-CTPYKEUHBIX IUINT, COCTOSIINH U3 cMecH, copepxarieit or 30 1o 43 mac.% ApeBecHO
CTpyXkKH, 0T 53 1o 61,9 mac.% BoxHOrO pacTBOpa CHIIMKaTa, OT 2 A0 5 Mac.% TUAPOKCUAA AIIOMUHHUSA,
or 1 mo 3 mac.% Boxsl, ot 0,1 mo 1 mac.% craGmin3aTopa BOIHOTO pacTBOpa CHIIMKaTa, a TaKxke
OTBEPANTES 7SI BOAHOTO PACTBOpa CHIIMKATa HaTPUsI B KOHLEHTpalwHu oT 0,5 10 5 Mac.% OTHOCHUTEIBHO
YHCTOTO BOJHOTO PAacTBOpa CHIIMKAaTa HaTpHsl, KOTOPBIH 00eCHednBaeT IUIOTHOCTh 3TOTO PacTBOpa B
nmaraszore ot 1370 no 1400 kr/v’, u MoJsipHoe cootHomierue SiO, u Na,O B BOTHOM pacTBOpE CHJIMKATa
HaTpus Konebnercs B auana3oHe ot 3,2 g0 3,4. Cioco0 moiaydeHus: MaTepruaia u3 APEeBECHOI CTPYXKKH,
KOHKPETHO CHOCOO IOJYyYeHHs OTHEYIIOPHOTO BOJOCTOMKOTO Marepuajia M3 JPEBECHOW CTPYXKKH, a
KOHKPETHEE CIOCcO0 MOJy4eHHs OTHEYIOPHOIO BOJOCTOMKOIO Marepualia M3 JPEBECHOI CTPYKKH s
W3TOTOBJICHUSI OPHEHTUPOBAHHO-CTPYKEUHBIX IIIUT, COIIACHO KOTOPOMY Ha MEPBOM 3Tale THAPOKCHI
QITIOMHMHUS CMEIINBAIOT C BOJIOH, /1ajee B CMECh J00aBISIOT JPEBECHYIO CTPYKKY M BCE COCTABIIIOIINE
TIIATENBHO MEPEMELINBAIOT Ul 00pa30BaHMs CMECH M3 APEBECHOM CTPY)KKHU, 3aT€M B BOJHBIH pacTBOP
CHJIMKaTa HaTpHs JOOABIAIOT CTaOMIM3aTOp 3TOTO PacTBOpa, a MOCHE - OTBEPAUTENb 3TOTO PacTBOpA.
[Tocne aToro pactBop momemmuBaioT B TedeHue oT 1 1o 10 MuH 10 00pa3oBaHMs BSDKYIIETO PacTBOpA.
Janee, NOCTOSIHHO MOMEIINBAsI, CMECH C IPEBECHON CTPYKKOW BIMBAIOT B BSDKYIIMI PacTBOP, a 3aTE€M BCE
COCTABIISIIOIIIE CHOBA TIIATEIFHO NEPEMEIINBAIOTCA. 3aT€M MOITYyUEHHYIO CMECh BIMBAIOT B 001aCTh, B
KOTOPO# OHa MTPUMEHSETCS.
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MATEPHAJI U3 JPEBECHOM CTPYKKH ¥ CIIOCOB ETO IIOJIYYEHHUS

006.J1acTh TEXHHKH H300peTeHus

Hacrosimee H300peTeHHE OTHOCHTCA K MaTepHaly H3 [PEBECHOH CIPYKKH, a
KOHKDETHO — K OTHEYIIOPHOMY BOZOCTOMKOMY MATepHATy U3 JIPEBECHOH CTPYXKH, H Oomee
KOHKPETHO — K OTHEYIIODHOMY BOZOCTOHKOMY MaTepHaly M3 ADEBECHOH CTPYXKH UIA

M3rOTOBJIEHHS OpHEHTHpoBaHHO-CTpy)edHbIX Nt (OCII) 1 ciocoby ero moay4eHus.

YpoBeHb TEXHHKH H300peTeHU

CymecTByeT GONbIIOE KOMMYECTBO TEXHMYECKHX HCIONHEHHH JPEBECHBIX ILIHT,
BKTIOUAas TAK Ha3blBacMble OPHEHTHpoBaHHO-cTpyxeunsie Iumtel (OCII), cTpyxka B
IOBEPXHOCTHBIX CJIOAX KOTOPHIX OPHEHTHPOBaHA [apAUICIBHO JJIMHHOMY KpAlo ILUIUTBI, YTO
OIHOBPEMEHHO 3a/Ia€T OCHOBHOE HANpABICHHE 0GECTICUeH s IPOIHOCTH IIMTHL. CTpYXKKa B
CpENHEM CJIOe€ OPMEHTHDOBaHA IIEPNEHIMKYJAPHO OCHOBHOH OCH, BJOTb KOTOpoi
06eCIeYnBaIOTCA MOBBINIEHHBIE )KECTKOCTh M NMPOYHOCTh B OCHOBHOM HANpaBiCHHH ILIMTEL
CTpyXKy MpPONHTHIBAIOT N0GAaBKAMM, HAIPHMeEp, THOCYIb(aTaMh. UTo KacaeTcs BKYIIMX
BEILIECTB, MCIONB3YIOTCSA, HATIPHMED, NOIMYPETAH WM HCKYCCTBEHHBIE CMOJBI (HampHMep,
deHondopMaTBIETHHEE WM MOYeBHHOGOPMATbACTHAHbE). Bo BIAroCTOMKHX TUIMTaX
TaKKe HCIONb3yeTcs napadgMHOBOE Maciio B BHAE NapaduHOBOH IMYIIbCHH.

B mnarentHoM nokymente EP 2125311 npuBOAMTCS ONHMCaHME OPHEHTHPOBAHHO-
CTPY)KC‘IHOi;I IUIMTBEI ¢ MMPHUMECHIO H3MEIBYCHHOIr0 IOJINYPETaHA H Ppa3sINYHBIX BOJIOKOH, B
KOTOPOHf B KayeCTBE BSDKYIIHX BEHIECTB IPUMEHAIOTCS OPraHMYECKHE MOINMEPBL. Ee
HEIOCTATKOM ABJIAETCSA BBICOKas BOCILIAMEHACMOCTD.

B npyrom marentHoM pokymeHTe CN 108559151 npuBOAMTCA OMHCAHHME IUIHTHL,
COCTOSIIEH U3 APEBECHOM CTPYXKH M TIOPOIIKOBOTO Kay4yKa, CBA3aHHBIX BMECTE C IIOMOIIBIO
nonuyperana. HegocTaTkaMH 3TOH IUIMTHL ABJIAIOTCA €€ BOCILIAMEHAEMOCTB, 3 TakKe
OrpaHHYEHHAs H30IUPYIOIIas CTIOCOOHOCT.

B narentHoM noxkymente EP 2078599 npuBoAMTCs ONMMCaHHE HCIOIHCHUA IUTHTEL €
MHKDOCTPYXKKOH, B KOTOPO#f B KA4€CTBE BSXKYIIET0 BEMIECTBA MPUMEHSETCS (POpMANIbACTHAHAS
cMoia. Ee HeZIoCTaTKOM SABJIAETCA BBICOKAs BOCIIAMEHAEMOCTb.

U3 marentHOro goxymenta EP 2864087 M3BeCTHO M3rOTOBJICHHE OPHCHTHPOBAHHO-
crpyxeunsx wmt (OCIT) mocpeAcTBOM MpeccoBaHKs CTPYXKH H asporens. B atom ciydae B

KauecTBEe BSXKYIIEro BEUIECTBA NMPHMEHACTCA (eHONbOpMANbACTHAHAS CMOIA. OmiaTs Xe,



HEJOCTATKOM 3TOM IUIMTHI SBJIAETCA €€ BOCIUIAMEHAEMOCTH H, IIOMMMO 3TOrO, BBICOKas
CTOMMOCTB a3pOTeNisi U YCIOXHEHHas TEXHONOTHA NMPOM3BOACTBA. B NaHHOM KOHKPETHOM
clydae ApyToit GoMBIIOH IPo6IeMOi SBIIETCA IOTIOMAKOMAs CIOCOOHOCTD ILIHTHL.

Taioke JErKOBOCIUIAMEHAIOLICHCA SBIAETCS OPHEHTHPOBAHHO-CTPYXEYHAs IUINTA
(OCII), usBecTHas u3 marentHoro Aokymenta CZ PV 1990-1594, B koTopodt B KauecTBe
BSDKYILETO BEIIECTBA HCIONB3YeTCA NapaduH.

OpHEHTHPOBAHHO-CTPYXKEUHast IUIMTA, M3BECTHas M3 MPOMBINLICHHOTO 00pasua
CZ 31399, Takxe BociulamMeHsaeMa. J[pyruM HEAOCTATKOM ABJIACTCA TO, YTO OHA BECbMa TBEPJA
H IPEUMYILECTBEHHO COBEPIICHHO He 0671a1aeT rHOKOCTBIO, YTO CYIIECTBEHHO OrpaHMIHBAcT
ob6macte ee mnpumenenus. HdpyruM HegocratkoM OCII, omuCBIBaeMOH COTJIACHO 3TOMY
NPOMBILUICHHOMY 00pasly, SBISETCS TO, YTO BCIEACTBHE BECbMa TOYHOIO ONMPEACICHHA
(OpMEI CTPY KH, OHa faxe He 00ECTICUHBAET PEATTbHYIO BOSMOXKHOCTE H3TOTOBJICHHS.

V3 BBINIEH3I0KEHHOTO OYEBHIHO, YTO HA CYIIECTBYIONIEM YPOBHE TEXHHKH OCHOBHBIM
HEJOCTaTKOM CTPYXXEYHBIX IUIMT, H3BECTHBIX M3 MPOTHBOMOCTABJICHHBIX BBHIIIC JIOKYMCHTOB,
ABIIAETCS TO, YTO MPAKTHIECKH BCETa OHM BOCIUIAMEHAEMbI WX [aXKe JIETKOBOCIIAMEHSAEMBL.
Jlpyras npo6iema NpeiCTaBIeHA HH3KOH BONOCTOMKOCTBIO, a €llie OQHA — NPUMECHEHHEM
JIETYYHX BEIIECTB, KOTOPbIE BHIAEIAIOTCSA M3 MaTepHuala TMOCie NPUMEHeHHd. B HuX BXomat
aNpaeTHas, B TOM uHcae ¥ (opmampaeruipl. V3 BKYIIMX BELIECTB, NPHMCHACMBIX B
IPEBECHBIX TLTMTAX, BELIEAIOTCA APYrHe OPraHMYECKHe BEUIECTBA. B HUX BXONAT, HATIPUMED,
dbenondopmanberuaHEe, MOYEeBHHODOPMATBIECTHIHBIE, MEIaMHHO(QOPMAIIBACTHIHBIE WK
TaHUHGOPMATbAETHAHBIE CMOJIBI M MX B3aMMOCOYCTaHHUS.

I{enb HACTOSAIIEr0 H306PETEHNs 3aKII0YAeTCs B BHIPabOTKe WK pa3paboTKe APeBECHO-

CTPYXKCYHOI'0O MaTCpHaIa C BBICOKOH OTHEYNOPHOCTHIO H, OAHOBPEMECHHO, BOJOCTOHKOCTBIO.

Hpuanun n3oéperenns

BrlmenpHBeCHHBIE HEJOCTATKH INPEMMYIIECTBEHHO YCTPaHAKIOTCA, a LEIH
M300peTEHHs NOCTHIAIOTCA 3a CYeT MAaTepHana M3 [PEeBECHOH CTPYXKH, KOHKDETHO —
HETOPIOYEr0 BOJOCTOMKOrO MaTepyana U3 IPEBECHOH CTPYXKH, @ KOHKPETHEE — HErOproiero
BOJOCTOMKOrO Marepuaja M3 JIPEBECHOH CTPYKKHM Ui HM3TOTOBICHHMS OPHCHTHPOBAHHO-
ctpyxeunsix wint (OCII), xapakTep KOTOPOro 3aKJIF09AETCS B TOM, YTO OH COCTOHT M3 CMECH,
comepxameii or 30 mo 43 % Macc. JpeBecHO CTPYXKH, OT 53 Jo 61,9 % macc BOIHOrO
pacTBOpa CHIIMKaTa, OT 2 /10 5 % Macc. THAPOKCHA AIIOMHHUA, OT 1 mo 3 % macc. Boasl, OT

0,1 mo 1 % macc. crabunu3aropa BOJHOTO pacTBOpa CHIMKATa, a TAKKE OTBEPIHTENA JUIA



BOJHOTO PAacTBOpa CHJIMKATa HaTpus B KoHUeHTpammu oT 0,5 1o 5 % macc. OTHOCHTENBHO
YHCTOr0 BOJHOIO PacTBOpa CHIMKATa HATPHA, KOTOPEIH OOECTIeYHBACT IUIOTHOCTh 3TOTO
pacrtBopa B guana3sone ot 1 370 go 1 400 KI/M>, H MOTIIPHOE COOTHOLIEHHE AHOKCHIA KPEMHHA
(SiO2) u oxcuna Hatpus (Na20) B BOZHOM PacTBOpE CHIIMKATa HATPHs KOEONIETCs B IMANa30He
ot 3,2 1o 3,4. [IperMyIecTBaMH 3TOTO MaTepHaa U3 IPEBECHOM CTPYXKKH ABIAIOTCA BHICOKAs
TEPMOCTONKOCTS, BHLIAIOIAACS OTHEYNOPHOCTh, @ TakkKe BRICOKas BOAOCTOHKoCTh. Oba atH
CBOMCTBAa 00ECIEYMBAIOTCS BEICOKAM COOTHOIICHHEM BOJHOIO PacTBOpa CHIIMKAaTa HATPHA.
Marepran H3 IPEBECHOM CTPYXKH IO HAcTOAIEMY H300pETCHHIO TaKkkKe BBIICIACTCA
TIPEBOCXOIHBIMH TIPOTHBOTPHOKOBEIME CBOWCTBAMH, a TAKXE TEM, YTO OH Oe30maceH i
OKpYXaIoIeif Cpelsl M He BPEIMT 3[0POBBIO HenoBeka. ITOMHMO 3TOro, OH CrocoOeH
BBIIEPKMBATL HArPeB OT TOPALIErO IpPEIMETa, a TAKKE BBIIEMSECT TEIIO CO 3HAYHTCIBHON
3aJepXKKOH M B OTPAHHYEHHOM oObeMe. ['MIPOKCHI ATIOMHHHS, NPHMCHACMEIH B 3TOM
MaTepHalne, TPEHMYLIECTBEHHO ACHCTBYET KaKk 3aMeUTMTeNb ropeHus. BecbMma OopILIIM
IPEUMYILECTBOM SBISETCS TO, YTO CMECh BOJHOrO pPAacTBOpa CHJIMKara H THAPOKCHAA
ATMIOMHMHMSA ITy0OKO H YCTONYHBO IPOMMTHIBAET APEBECUHY. JIOMONHUTENBHOE IPEHMYIIECTBO
006ecIeunBaeTcs, €CId IIOTHOCTh BOJHOIO PacTBOpa CHIIMKAaTa KoyiebJercs B Auanma3oHe OT
1370 mo 1 400 xr/M>, a Monsproe cooTHowenue SiO2 n NaO — B quanasone ot 3,2 mo 3.4,
HOCKOJIbKY TAKOH BOAHBIH PacTBOp MPHOOPETAET YaCTHYHYIO YIPYTOCTh MOC/IE BHICHIXaHMS.

TIperMymiecTBo ofecniedMBaeTcs, €ClIH APEBECHAs CTPYXKKa NPEACTaBIEHAa EIOBOH
H/WJIH COCHOBOH CTPYXKOA.

TakKe TPEHMYIIECTBO OOECTIEYMBACTCS, €CTH B KauecTBe CTabHMan3aTopa BOJHOTO
pacTBOpa CHJIMKATa HCIONb3YIOTCA THAPO(QHIBHEIEC aIKOKCHIBHBIC COJIM ANTKUIIAMMOHHS.

BelneynoMsHyTele HEAOCTaTKH TAKXKe NPEMMYIIECTBEHHO YCTPaHAIOTCA, a LenH
HACTOSILIEr0 H306PETEHN TOCTHTAIOTCS 38 CYET CIoco6a MoydeH s MaTepraia U3 APEBECHOH
CTPY)KKH, KOHKDETHO — CIoco0a IOIyYCHHA OTHEYNOPHOTO BOAOCTOMKOrO Marepuana u3
JPEBECHOR CTPYXKH, a KOHKpETHee — CIoco0a NONyYeHHs OTHEYIOPHOTO BOIOCTOHKOTO
MaTepHaa W3 JIPEBECHON CTPYKKH JUIs M3TOTOBJICHHS OPHEHTHPOBAHHO-CTPYXECYHBIX ILUTHT
(OCII), xapakTep KOTOPHIX 3aKIOYAETCS B CIEAYIOIIel MPOLEAYPe: B Ka9ECTBE IIEPBOT0 dTana
THAPOKCHJ ATIOMHHHMS CMEIIMBAIOT C BOMOMH, IIOCIE YEr0 B CMeCh JOOAaBIAIOT JPEBECHYIO
cTpyxKy. [lanee BCe COCTABIAIONIME TIIATEALHO NEPEMEINUMBAIOT IS 0o0pa3oBaHHs CMECH M3
JPEBECHOM CTPYXKH. 3aTeM B BOIHBIA PacTBOp CHIMKATa AOGABIAIOT CTabMIN3aToOp 3TOrO
pacTBOpa, a Tocle — OTBEPIHMTENb 3TOro pacrsopa. [locme 3TOro pacTBop MOMCIIHBAIOT B
Tegenre oT 1 mo 10 MuHYT 0 oOpa3oBaHMsA BSDKyIIEro pacTBopa. [laiee, IOCTOAHHO

MOMEIKBas, CMECh C JPEBECHOM CTPYXKKOH BIMBAOT B BSKYIIWH PacTBop, a 3aT€M BCE



COCTABJISIONIME CHOBA TIATEIBHO MEpPEMENIHBAIOTCA. I10/Iy4eHHYIO CMECE BIMBAIOT B 061aCTb,
B KOTOPO# OHA MPHMEHAETCH.

ITpenMyiiecTBO 0OECIEIHBAETCS, €CIIH IIONYYSHHYIO CMECh IIOCIIC 3TOT0 OCTAaBIAIOT 10
€e 3aTBEpACBaHMU.

OCHOBHBIM TIPEHMYIIECTBOM MaTepHala M3 JAPEBECHOH CTPYXKH M cmocoba ero
TOJTy4€HH 1O HACTOSIIEMy H30GPETEHHIO SBIETCA TO, YTO 3TOT MaTepHasl 06Ia/aeT BEHICOKOH
orHeymnopHocTeio. Taioke 6ONBIIOE IPEUMYINECTBO 3aKJII0YACTCH B TOM, YTO B KadeCTBC
BSDKYILIETO BEIIECTBA NPHMEHSETCS BOJHBIA PAacTBOp CHIMKATa HATPHi, KOTOpEHIH mocne
BBICBIXAHUS CXOK CO CTAHJAPTHEIM CTEKJIOM II0 COCTaBY H CBOHCTBaM. JTO BSDKYILEE BEIIECTBO
KpaifHe TBEpJOE, YCTOWYMBO K MCTHPAHHMIO, BOJOCTOHKOE U TEIUIOYCTOHYHBOE 110 3HAYCHHH
temmeparypsl 10 1000°C. B To ke Bpems, 3TO BSDKYIIEE BEIICCTBO 6e3omacHo AId
OKpYXatomeil Cpefisl, AU 340POBbA YEIOBEKA, & TAKXKE XOPOIIO OTpaxaeT Y H3nmydeHHe.
OHO He BBUIENSET KAaKHX-THOO0 OTPAaBIAIONIMX OPIaHMUECKHX BEIIECTB. Bskyinee BEMECTBO
06afiaeT BEChbMa XOPOUIMMH CKJICHBAIOIIMMH M LEMEHTHPYIOUMMH 3GGdeKTamMu, a TaKKe
Xopouei aaresueil ¢ O6GMENPHMEHUMEIMA HOBEPXHOCTAMH. JTO BAXKYIIEE BEIIECTBO OYCHB
xopomo H 3Q(EKTHBHO CBA3BIBACT JPEBECHYIO CTPYXKKY, MOCKONBKY BCS IIOBEPXHOCTR 9TOM
CTPYKKH TIOKPBIBAETCS STHM BELIECTBOM, H, TAKHM 06pa3oM, 0GECTIeTHBACTCS 3aIMTa OT BOAEL,
oras U Y@ u3jlydeHus. 3a CUET 3TOro 3aMEUIAETCS Pas3loKEHHE JPEBECHHBI M CHIDKACTCHA
BBUICJICHHE OPraHMYECKHMX BelIeCTB M3 Hee. JIpeBecHbie IUTMTHI C HACTOAINMM BAXYIIHM
BEIIECTBOM BECHMa TBEPbI, IPOUHBI, YCTOHYMBEI K HCTHPAHHIO, OTHEYTIOPHEL, JKapOCTOHKH,
3KOJIOTMIECKH GE30MacHb! M He BPEAHBI I 30POBbs YEIOBEKA, 8 TAKKE HE BBIACIIAIOT KaKHe-
mu6o opramMueckme BemecTBa. CBOMCTBOM MaTepuana M3 JIPEBECHOH CTPYXKH,
0GeCIeYMBAIOIIM GONBIIOE TIPEHMYIIECTBO, SABISETCA €r0 NPEBOCXOAHAs CTOAKOCTH K
BBICOKHM TeMIepaTypaM Grarozaps BOJHOMY PacTBOPY CHJIMKATa HaTPHs B €r0 COACPXKaHHH,
a TaKKe THIDOKCHAy AMIOMHHHMS, M OH OONazaeT BEChMa XOpOWeH H3oIMpylomeH
CIIOCOBHOCTBIO BCIEJCTBHE COJAEPXKALIEHCs B HEM IPEBECHOH CTPyxkH. B To ke Bpems,
IapaMeTphl BOAHOTO PacTBOpPa CHIMKATa HATPHsA 00ECTIeYHBAIOT BECEMa XOPOIYIO YIPYToCTh,

YTO B COBOKYITHOCTH obecneunBaeT MPEBOCXOIHYIO TPOMBIIITICHHYIO IIPUMCHHUMOCTD.

IIpuMepbI BADHAHTOB OCYLIECTB/ICHHS H3o0peTeHus

ITpumep 1
OrHeyNOpHBIH BOZOCTOHKHI MaTepHan W3 APEBECHOH CTPYXKH COCTOMT M3 CMECH,

conepxaieit 36 % Macc. eloBoH CTpYXkH, 58,5 % Macc. BOIHOTO pacTBOpa CHIHKaTa HATPHA,



3 % Macc. THAPOKCHa amoMmuHud, 2 % Macc. Boxsl B 0,5 % Macc. crabuin3aTopa BOZHOTO
pacTBOpa CHIIMKAaTa HATPHS.

B kadecTBe cTabMnIM3aTOpa BOXHOTO DAacTBOpa CHJIMKAaTa HATPHUA NPHMEHAIOTCH
ruApoQHIBHEIE AIKOKCHIBHBIE CONH AIKHWIAMMOHHA B BHAC 98-NPOLEHTHOrO BOIHOTO
pactBopa N,N,N',N'-reTpakuc(2-rupOKCHIPONMI)3THICHAHaAMUHA.

TI10THOCTE BOJHOTO PAacTBOpA CHIIMKATa HaTpHs cocTaBisaer 1 380 Kr/M>, a MONApHOE
cootHoumienue SiOz u NayO - 3,3.

Marepuan U3 JPEBECHOH CTPYKKH JONOJHUTENBHO COACPXKHT OTBEPIAHTENb BOTHOTO
pacTBOpa CHJIMKATa HATPHsi, IPEICTABICHHEIH CMECBIO 9HCTOTO JHALETaTa/TPHALeTaTa
TIIMIEPHHA B COOTHOIIEHAH 7:3 10 0GBEMHBIM 4acTsAM B KoHIEHTpauuu ot 0,5 1o 5 % macc.
OTHOCHTEIHHO BOOHOTO pacTBOpa CHIIMKATa HATPHA.

Cnioco6 Mmoy4eHHs: OTHEYIIOPHOTO, BOAOCTOHKOTO MaTepHaja U3 IPEBECHOH CTPYXKKH
cnenyrommit: Ha mepBoM aTane IMAPOKCH/ aIOMHHHA CMEIIMBAIOT ¢ BOJOH. Jlanee B cMeCh
n06aBJIAIOT €JIOBYI0 CTPY)KKY, M BCE COCTaBIAIOIINE TINATENBHO IEPEMEIIMBAIOT ULA
06pa3oBaHMs CMECH W3 APEBECHOH CTPYXKH. 3aTeM B BOAHBIH PacTBOp CHJIMKATA HAaTpHUs
H06aBIAIOT CTaGHIH3AaTOp 3TOTO PacTBOpa, a MOCIe — OTBEPAHTENh 3Toro pactsopa. Ilocne
3TOr0 PacTBOP MOMEIIMBAIOT B TEYEHHE 5 MUHYT [0 06pa3oBaHus BXyLIero pacTsopa. lanee,
MOCTOSIHHO TIOMEIIHNBAs, CMECh C IPEBECHOM CTPYXKKOMH BIMBAIOT B BAXKYIIHIA pacTBOP, a 3aTEM
BCE COCTABJIONIME CHOBA TIIATENBHO IepeMeunBaioTcs. ITonydyeHHYI0 CMECh BIMBAIOT B
0671aCTh, B KOTOPO#i OHA IPUMEHSIETCS, IIPEACTABICHHYIO CHIIMKOHOBOH (OPMO#i B BHIE IUTHTEL

B 3aBepIeHHe MOITYYEHHYIO CMECh OCTABIIAIOT 10 €¢ 3aTBEP/CBaHHA.

ITpumep 2

OTHEYTOpPHEIA BOAOCTONKHI MaTepHal M3 IPEBECHON CTPYXKKH COCTOMT H3 CMECH,
conepxanteii 30 % Macc. COCHOBOH CTpyXkKu, 61,9 % Macc. BOZHOro pacTBOpa CHIIMKara
HaTpHs, 5 % Macc. THAPOKCHAA aNIOMHHMSA, 3 % Macc. BOABI H 0,1 % macc. crabunmsaropa
BOJHOTO PacTBOpa CHIIMKATa HATPHS.

B KauecTBe CTa0MiIM3aTOpa BOTHOTO DPAacTBOpPa CHJIMKaTa HAaTpHA MPHMCHAIOTCH
THAPO(HIBHEIE ATKOKCHILHBIE CONM AIKHIAMMOHHMA B BHAE 98-IPONEHTHOTO BOJHOTO
pactopa N,N,N',N'-TeTpakuc(2-rHIpOoKCHIIPOITAI)3THICHMaMHHA.

IL10THOCTH BOZHOTO PacTBOpa CHIIMKAaTa HaTpus cocrasiser 1 370 KI/M>, & MONIAPHOE
cootHomenue SiO2 u Na;O - 3,2.

Marepuan u3 JPEBECHOI CTPYXKH JOMOJHHTENBHO COACPXHT OTBEPAUTEND BOLHOTO

pacTBOpa CHJIMKAaTa HaTpHA, IIpCIICTaBJICHHBIﬁ CMECBIO YHCTOI'O ,unaue"raTa/TpnaueraTa




IIMIEPHHA B COOTHOWICHAM 7:3 mo OGBEMHBIM dacTAM B KoHuentpamuu 0,5-5 % macc.
OTHOCHTENILHO BOJAHOT'O PaCTBOpa CHIIHKATa HATPHA.

Cnioco6 noJiydeHHs OTHEYTIOPHOT0, BOJOCTOHKOTO MaTepHalla H3 IPEBECHON CTPYKKH
CTEAYIOIIKIA: Ha TIEPBOM 3Tane THAPOKCHN ATIOMHMHHSA CMEIIMBAIOT C Boxoil. [lanee B cMech
JN00aBISAIOT COCHOBYKO CTPYXKKY, M BCE COCTABIIOIINE TIHIATEIBHO MEPEMEIUMBAIOT JUIA
00pa3oBaHMs CMECH M3 JPEBECHOH CTPYXKKM. 3aT€M B BOJAHBIA PacTBOp CHJIMKATa HATPHA
106aBIAI0OT CTaGMIIM3aTOP 3TOrO PacTBOpa, a IMOCHe — OTBEPAMTENL 3TOro pactsopa. Ilocne
3TOTO PacTBOp NOMEIIMBAIOT B TEUCHHWE 1 MMHYTHI JO 00Opa3soBaHHs BSXKYILETO pacTBopa.
Jlanee, MOCTOAHHO MOMEIINBAs, CMECh C APEBECHOH CTPYXKKOH BIHBAIOT B BSKYIMH PaCcTBOP,
a 3aTeM BCE COCTAaBIAIOIIME CHOBAa TINATENBHO MNepeMenmBarorca. I[lomydeHHyro CMech
BIMBAIOT B 06]I4CTh, B KOTOPO# OHA IPUMEHSETCS, IPEICTABICHHYIO CHITHKOHOBOH (opMoii B
BHJIE IUIHMTBL

B 3aBEPIICHUE NMOIYYCHHYIO CMECh OCTABIISIIOT 10 €€ 3aTBCPACBAHNA.

Ipumep 3

OrHeymnopHEIi BOZOCTOMKHH MaTepHal M3 JPEBECHOH CTPYKKHM COCTOHT M3 CMECH,
cozepxaieii 43 % Macc. €10BOH M COCHOBOH CTPYXKH, 53 % Macc. BOJHOIO pacTBOpa
CHIHKaTa Hatpua, 2 % Macc. THApOKCHaa amoMuHudA, 1% macc. Bomel u 1 % macc.
cTaGMIM3aTOPa BOAHOIO PACTBOPA CHIIMKATa HATPHA.

B kauecTBe cTabMIM3aTOpa BONHOIO pacTBOpa CHJMKATa HATPHSA IPHMEHIIOTCA
rUApoQUIBHEIE AIKOKCHIBHBIC COJNM alKHJIaMMOHHMA B BHAE 98-IPOLEHTHOTO BOJHOTO
pactBopa N,N,N',N'-reTpakuc(2-ruIpoKCHIIPONHI)3THICHANAMHHA.

IInoTHOCTH BOXHOTO PacTBOpA CHIMKaTa HaTpus cocrasiset 1 400 KI/M>, a MONIApHOE
cootHowmeHHe SiO2 1 Na,O — 3,4,

Marepua u3 JPEBECHOH CTPYXKKH JONOIHHTENLHO COAEPXKHUT OTBEPAUTENb BOJHOIO
pacTBOpa CHJIMKATa HATPHs, NPEACTABICHHBIH CMECBIO HYHCTOTO [aManerara/TpuHauerara
IIMLEPHHA B COOTHOLIEHHH 7:3 10 0GBEMHEIM 4acTaM B KoHIEHTpauuu ot 0,5 1o 5 % macc.
OTHOCHTENIFHO BOJHOTO PacTBOpa CHIIMKATa HATPHA.

Crioco6 momy4eHns OTHEYNOPHOT0, BOXOCTOHKOrO MaTepHala U3 APEBECHOH CTPYXKKH
CIEAYIONMIA: Ha NEPBOM 3Tale THAPOKCHI ATIOMHHHS CMEIIMBAIOT C BOAOH. Jlanee B cMech
106aBIAIOT €I0BYIO H COCHOBYIO CTPYXKKY, M BCE COCTABIIAIOIINE TIIATEILHO IIEPEMEIIMBAIOT
1151 06pa30BaHHs CMECH M3 APEBECHOH CTPYXKKH. 3aT€M B BOJHBIN PacTBOP CHIIMKAaTa HAaTPHSA
I0GAaBILIOT CTaGHIM3aToOp 3TOTO PAcTBOpa, a MOCHE — OTBEPAHMTENb 3TOro pacrsopa. Ilocie

3TOTO PacTBOp IOMEWIMBAalOT B TedeHHe 10 MMHYT 10 o0pasoBaHMA BsXKYIIETO PacTBOpa.



Jlanee, MOCTOSHHO MOMEIIIHBas, CMECh C IPEBECHON CTPY)KKOH BIMBAIOT B BSUKYIIHI pacTBop,
a 3aTeM BCE COCTaBIIMIOIIME CHOBAa TINATENBHO nepeMemuBaioTcsa. [lonydeHHyro cMmech
BIIMBAIOT B 06J1aCTh, B KOTOPOM OHAa MPHMEHAETCA, MPEACTABICHHYIO CHIIMKOHOBOH (QopMOH B
Buje 3D-3aroToBku.

B 3aBCPIICHUC TTONTYYCHHYHO CMECh OCTABJIAIOT 10 €€ 3aTBEPACBAHHNA.

IIpoMbInLIEHHOE IPUMEHEHME

Marepran ©3 JApPEBECHOH CTPYXKKH 1O HACTOANIEMY HM300PETEHHIO MOXET
HCIIONB30BAThCA A M3TOTOBJICHHMA MPOQGMIBHEIX AeTalei WIM IUIHT, 0cOOEHHO B 00/1acTH

CTpOI’ITeJIBHOf‘I IIPOMBINIJICHHOCTH.



®OPMYVYJIA H3OBPETEHHS

1. Marepuan u3 IPEBECHOH CTPYKKH, KOHKPETHO — OTHEYIIOPHOTI'0 BOJOCTOHKOTO
MaTrepHaia U3 APEBECHOM CTPYXKKH, 2 KOHKPETHEE — OTHEYIIOPHOTO BOLOCTOHKOrO MarepHaia
W3 JpPEBECHOH CTPY)XKH JUIi H3TOTOBJICHHS OPHEHTHPOBAHHO-CTPYXEYHBIX ILIHT,
OTJIMYAIOIIUHCH TEM, YTO OH COCTOHT H3 CMECH, conep;xaméﬁ ot 30 10 43 % Macc. ApEBECHOM
CTpyXKH, oT 53 10 61,9 % Macc. BOZHOTO pacTBOpa CHJIMKara Harpus, oT 2 1o 5 % macc.
THIPOKCHIA alFoMHHHMA, OT 1 10 3 % Macc. Boxsl, ot 0,1 1o 1 % macc. craGunn3saropa BOAHOTO
pacTBOpa CHIIMKAaTa, a TAKKe OTBEPAMTENS [UIA BONHOTO pAacTBOpa CHIIMKAaTa HAaTpHA B
koHueHTpaiu ot 0,5 10 5 % Macc. OTHOCHTENBHO YHCTOTO BOIHOTO pacTBOpa CHIIMKATa
HATpHUs, KOTOPHIA OGeCIednBaeT IUIOTHOCTh 3TOTO pacTBopa B amamasone ot 1370 go
1 400 xr/m*, 1 Monsproe cootHowenne SiO2 1 Na;O B BOTHOM pacTBOpe CHIIMKATa HATPHA
Kosebnercs B quamna3oHe ot 3,2 no 3,4.

2. Matepran M3 APEBECHOH CTPYXKKH HO IL 1, OTIIMYAKIIMACA TeM, 4TO
IpPEBECHAs CTPY)KKa NPEACTABIICHA €IOBOR H/HIM COCHOBOM CTPYXKOM.

3. Matepuan U3 OPEeBECHON CIPYXKKH IO JI0GOMY M3 ML 1-2, oTAMYaloWuiics
TeM, YTO B Ka4eCTBE CTaOHMIM3aTOpa BOJHOTO PAcTBOpPa CHIMKATa HATPUA HCHONB3YIOTCH
ruApOQHUIbHBIE AIKOKCHIIBHBIE COJIH AJIKHIIAMMOHHSL.

4. Crioco6 MONydeHHs MaTepuala U3 JPEeBECHON CTPYKKH, KOHKPETHO — CIocob
NOJTy4EHHA OTHEYIIOPHOTO BOAOCTOHKOTO MaTepHana 13 JAPEBECHON CTPYXKKH, & KOHKPETHES —
croco6 MOJTyYeHMs OTHEYNOPHOTO BOZOCTOMKOrO MaTepHala H3 JPEBECHOH CTPYXKH JUIA
M3rOTOBJICHHS OPHEHTHPOBAHHO-CTPY)KEYHEIX IUIHT 110 I06oMy M3 mm. 1-3, oTiiHyaoumiics
TeM, YTO Ha MEPBOM 3Tale THAPOKCHJ AIOMHHHA CMEIIHMBAIOT C BOJOH, Janee B CMECh
J0GABIAIOT JPEBECHYIO CTPYXXKY, H BCE COCTABILIIOIIME TINATEIBHO IMEPEMCIIMBAIOT VLA
06pa3oBaHMsA CMECH W3 IPEBECHOH CTPYXKH, M 3aT€M B BOJAHBIH PacTBOP CHIIMKATa HATPHA
J106aBIAIOT CTa0HIIM3ATOP 3TOI'O PAacTBOPA, a IIOCTIE — OTBEPAHTEIIL ITOTO PACTBOPA, ITOCHE YEro
PacTBOp MOMEIUMBAIOT B TedeHHe oT 1 o 10 MuHYT 10 06pa3oBaHus BSDKYLIETO PacTBOpa U
Halnee, IOCTOSHHO NOMEIINBas, CMECH C PEBECHOM CTPYXKKO# BIMBAIOT B BUKYIMA PacTBOp,
a 3aTeM BCE COCTABJAIONIME CHOBAa TIIATENBHO IIEPEMEINMBAIOTCA IICPEX BIMBAaHHEM
I0JIy4E€HHOM CMECH B 0611aCTh, B KOTOPOH OHA IIPUMEHSETCS.

5. Cnoco6 monmyyeHHs MaTepHana H3 JpEBECHOH CTpyXKH 10 1. 4,
OTJIHYAIOIMICA TeM, 4YTO B 3aBEpUICHHE TIIONYYEHHYIO CMECh OCTaBIAIOT 10 €€

3aTBCPACBAHHA.
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