(A
>
[z

YKPAIHA

HALIOHANBHUIA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXABHA OPIrAHI3ALIA
"YKPAIHCbKUA HALIOHATNbHUIA
O®IC IHTENEKTYAILHOI
BITACHOCTI TA IHHOBALIA"

(12) ONMUC OO NATEHTY HA BUHAXI[

a9 UA 1130670 13C2
(51) MIMK

C03C 13/06 (2006.01)

CO8K 7/02 (2006.01)

EO4F 13/16 (2006.01)

(21) Homep 3anBku:
(22) Aata noaaHHs 3asBKu:

(24) DaTa, 3 SKOi € YNHHUMU
npaBsa iHTenekTyanbHoi
BACHOCTI:

(41) My6Gnikauin BigoMocTen
npo 3asiBKy:

(46) My6Gnikauin BigoMocTen
npo OepXXaBHY
peecTpaLito:

(86) Homep Ta nara
nogaHHa MiXXHapogHoi
3asBkK1, NogaHol
BigNOBIQHO OO
Horosopy PCT

a 2021 00577
12.07.2018

16.04.2026
19.05.2021, Bron.Ne 20

15.04.2026, Bron.Ne 15

PCT/EP2018/068977,
12.07.2018

(72)

(73)

(74)

(56)

BuHaxigHuk(u):

Anopinr fitep (DE)

Bonopineup (Bonoainbui):

JIIFTHYM TEKHONOOXIC AT,

Ratihofstr. 1, 9052 Niederteufen, Switzerland
(CH)

MpeacTaBHuK:

F'peHuyk Ceprin PyaonbdoBuy, peectp.
Ne170

Mepenik 4OKYMEHTIB, B3ATUX 4O yBaru
€eKCNepTn30t0:

JP H11269795 A, 05.10.1999

GB 1045780 A, 19.10.1966

WO 2017194722 A1, 16.11.2017

UA 115101 C2, 11.09.2017

US 3804706 A, 16.04.1974

(54) cnocCis BUPOBHULITBA MIHEPANTOBATHUX NMINAT TA MIHEPAJTOBATHA NMNUTA

(57) Pedpepar:

HaHun BuHaxig cTocyeTbca cnocoby BMPOOHMLTBA MiHEpPanoBaTHOI MAWTU, WO BKIOYAE HACTYMHI
eTanu B 3aJaHoMy Nopaaky: HagaHHs BOSIOKOH MiHeparbHOT BaTu, WO MaloTb JOBXUHY BOMOKHA Bif
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1. Manysb TexHiKn

HaHnii BuHaxig BigHOCUTbCS OO cnocoby BMPOGHUUTBA MiHEepanoBaTHUX NAUT, a TakoX OO
MiHepanoBaTHUX NMWT, BUFOTOBMEHMX TakMM cnocobom. [MnnTM BUMKOPUCTOBYIOTb, HaNpuknag, siK
00nu1LIOBaHHSA CTiH, NOKPUTTA nignorn abo B noBHO36ipHOMY 6yaiBHULTBI.

2. PiBeHb TEXHiKu

3 piBHS TexHikM BigOMa Benuka KifbKiCTb naHernem abo nnut Ans noKpuTTA CTiH, cTeni abo
nignoru. Hanpuknag, Tak 3BaHi namiHoBaHi NaHerni LWMPOKO BUKOPUCTOBYIOTLCS SIK MiANI0roBe NOKpUTTS
AN BHYTPIWHIX NpuMilweHb. 3a3Buyalr BOHM BUIOTOBMEHI Ha OCHOBi HeECy4qoi NNUTU 3 OEepeBHOro
MaTepiany MO® abo X[OP 3 gekopaTMBHMM MNanepom, MPOCOYEHNM MENaMiHOBOK CMOJIOH), 3BEpXY.
Mpw npecyBaHHi Nig Aieto Tenna Ta TUCKY CMofa 3aTBepAiBae Tak, WO OTPUMYETLCA AyXKe CTika o
CTUpaHHA noBepxHsA. Hepgonikom TakMx namiHOBaHMX nNaHenem € Te, WO BOHKW, SK MpaBuno,
HenpuaaTHi ANA 30BHILUHBbOrO 3aCTOCYBaHHSA, A€ BOHMU NiAAalTbCA BMMMBY aTMOCKEPHUX ABULL Ta
BOSOrW.

3 mixkHapogHoi 3asBku WO 2014/053186 Toro camoro 3asiBHWKa Bigoma BAOCKOHaNeHa 30BHiILUHSA
nignoroBa naHenb 3 BUMKOPUCTAHHAM HECYYOi NNMTU, sika Kpalle nigxoauTb Ans 30BHILIHBbOMO
BUKOpPUCTaHHA. Hecyya nnuta noBuHHa cknagatmca 3 MO® abo XOAP nnut 3
aLeTunboBaHoigepeBnHU, idbpouemeHTHOI NnTn abo kpalle 3i cneuiansHO 06pobneHoi MNBX-nnnTtw.
Ak anbTepHaTMBa NaMiHOBaHMM NaHensaMm, SKiCHi naHeni Ha ocHoBi NBX Takox BigoMi Bxe geskuin yac
i npodatoTbes nig TepmiHom LVT. Ha m'akun wap abo nuct NBX HaknewoTb NONOTHO AeKOPaTUBHOMO
nanepy, Wob 3abe3neunTtn Buaumy noeepxHio MNBX G6axaHum gekopom. Taki naHeni Ha ocHoBi MNMBX
HaBps4 44 NiOXOAsATb ANS 3acTOoCyBaHb, e BOHW NigaaloTbCs MOroAHMM SBULLAM, TakuM Sk YO-
BMNPOMIHIOBaHHs1 abo Bonora.

Kpim Toro, 3 piBHS TexHiku Bigomi OyaiBenbHi MaTtepiann 3 MiHepanbHUX BOJIOKOH, SKi 4YacTo
BUKOPUCTOBYIOTbCA SK i30NnAUiiHi MaTepianu. [nsa uboro, Hanpuknag, MiHepanbHi BOOKHa NpsaayTh i3
posnnaBneHoro 6a3anbTOBOrO KaMeHIo, i 3Ha4yHa YacTuHa LUX BOJIOKOH OBMPUCKYETBCA Pigknm
3B'A3yl0uMM  Bigpa3y nicnd npouecy npsgiHHA. 3anvwkoBe Tenmo Big npouecy NpsAiHHA
BMKOPUCTOBYETLCSA ANSA BUMAPOBYBAHHS BOAM PO3YMHHMKA 3B'A3YHOYOro i AN noganbLluoi KoHAeHcaui
3B'a3yto4oro. [lani BOMOKHa CTUCKATbCHA 40 OTPUMaHHS i30MALIMHUX NAWT 3 OY>KE HU3LKOK NYCTUHOIO.
3B'A3yl0de CnyXMTb ANS He LWiNbHOro CKPINMeHHs BOMOKOH, WOo6 i30MauiiHi nnuTh 3anuwannce 'y
cBOin popmi. M'ycTMHa umx isonsuiiiux nnut ctaHoBuTb Big 20 go 200 kr/m3. BukopuctoByBaHi
3B'A3y04i MaloTb AY>Ke HU3bKY MOMNEKYNApHY Macy Ta MaroTb BUCOKY 34aTHICTb A0 PO3YMHEHHS Y BOAI.
BoHun ocobnueo Bigomi nig Ha3Bow "MiHepanoBaTHi cmonu”.

Kpim Toro, Bigomo, wWwo ana obwwmekn dgacagis (y AKoCTi pacagHUX NaHenewn) BUKOPUCTOBYHOTLCH
BOMOKHUCTI NAUTWU 3 MiHeparnbHOI BaTK Ha 3B'a3ytovoMy. [na uboro, Hanpuknag, BUKOPUCTOBYHOTLCA
TBepAi nopolkonodioHi cmonu. Lli mopoLuky 3miwytoTb 3a CyxMM CNocoOOM 3 BOJTIOKHAMMU i L0 CYyMiLll
nogatoTb Yy npec.

[aHun BMHaxig cnpsiMoBaHO Ha BAOCKOHANIEHHS Cy4aCHOro piBHSA TEXHIKM i, 30Kpema, Ha HagaHHSA
BAOCKOHaNeHoro crnocoby BMpOGHUUTBA MiHepanoBaTHux nnut. Cnocié noBWHEH npu3BecTn Ao
OTPUMAHHS MILHUX | CTIMKUX NnuT, 3abe3nedyoumn npu LbOMYy €KOHOMIYHICTb iX BMpobHuuTBa. Ui Ta
iHWIi 3aBOaHHA, SKi 3a3HadeHi B moganbliomy onuci abo MoxyTb ByTn po3snidHaHi kBanigikoBaHUM
daxisueM, BMPIWYIOTbCA CNOCO60OM BUPOOHULTBA MiHEpanoBaTHUX NnUT 3a N. 1 Ta MiHepanoBaTHO
nnuToto 3a n. 15.

3. [eTanbHuii onuc BUHaxoay

3rigHO 3 AaHUM BMHAXOZOM MPOMOHYETLCS CMOCIO BUIOTOBMEHHS MiHEpPANoBaTHOI MNUTK, SIKY
MOXHa, Hanpwknag, BWKOPUCTOBYBaTU SIK OOMMLUIOBAHHA AN 30BHIWHBLOI CTOpoHM GyaiBenb. Ha
nepLioMy eTani HagalTb BOSIOKHa MiHeparbHOI BaTW, Siki MaloTb OOBXUHY BOMokoH Big 50 go 800
MKkM. MiHepanbHa BaTa - uUe MaTepian, BUrOTOBMEHWW i3 LITYYHO BUFOTOBMEHUX MiHepanbHUX
BOJIOKOH. 3anexHo Big BMXiQHOrO Martepiany po3pi3HA0Tb, HaNpUKag, WiakoBy BaTy, ckroBaTty abo
Kam'aHy BaTty. MiHepanbHa BaTa LUMPOKO BUKOPWUCTOBYETLCA SK TEMNNOi30onAuiiHMiA MaTtepian npwu
Tennoizonsauii 6yauHkis abo Ak 3BYKOI3OMALIMHUIA Ta NPOTUNOXEXHUN Matepian. [Ana BmpobHuuTBa
nNnNUTKM MiHepanbHa BaTa abo BOMOKHA MiHepanbHOi BaTh MOBWHHI ByTn 3abeanedyeHi 3B'A3y0unM Ta
npecoBaHi nig BNAMBOM Tenna Ta TUCKY, Wob yTBOpMTU npuaatHi nnutyu abo naHeni. Ha gpyromy
eTani (9KMn TakoX MOXe MaTtu micue Ao abo ogHoOYacHO 3 nepwmm etanom) 3abesnevyeTbes pigke
3B'dAsyloue, sKke MICTUTb peHomnbHy cmony. Pigkum 3B'A3yl04MM € nepeBaXHO deHoMnbHa cmona,
BignoBigHo, pigka dpeHonbHa cmona. dPeHornbHi CMOMK, SiK NpaBuMo, MPOMOHYIOTBCS Yy NPoAaxy B
piokii dopmi, ae pigka deHonbHa cMona 3as3Bu4an Mae BMICT TBepAoi peyvoBuMHM npubnusHo Big 40
0o 50 % cmonu. IHWUM KOMMOHEHTOM € BoAa, sika 3a3BuMyai BUMapoOBYETbCA Nid 4ac nofanbLuofl
06pobkn beHonbHUX cmon i, oTke, Binblue He € MPUCYTHLOK B KiHLEBOMY NpoaykTi. B gaHomy
BUHaxofi pi3Hi KOMMNO3uLiT 3a3HayeHi 3a Macot LWoAo 3B'A3YKYOro, BIAMNOBIAHO WOAO pigkol cMonu.
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Lle 3aBxam GasyeTbCs Ha BMICTi TBEpPAMX PEYOBUH Yy pPigKiA CMOSi, OCKINMbKM BMICT BOAU MOXE
3MiHIOBaTUCA i, SIK Y>KE 3a3Havyanocs, He Mae 3Ha4YeHHs Ans KiHLEeBOro nNpoaykTy.

HapaHi BONOKHa CKeroTbes 3B'A3yH04UM, NPU LIbOMY CMiBBIOHOLLEHHS 3B'A3YH04Oro (3anexHo Big
BMICTY TBEPOUX PEYOBMH CMOMNU B 3B'A3YIO4MOMY) OO BOJSIOKOH MiHeparnbHOl BaTh CTaHOBUTbL Big 5 A0
30 macoBux BigcoTkiB. Takmm 4uHOM, Ha 100 kr BonokoH aopaeTbcsa 5-30 kr TBepOoi CMOMW.
Hanpuknapg, BonokHa MiHepanbHOI BaTh MOXHa CKMNetBaTu 3B'A3yH0UMM B NPOAYBHIN NiHil, wob pigke
3B'asyode [obpe po3nodinanocs no BOMokHax. [loTiM CKMeeHi BOMOKHA NPecyloTb, SKWO Ue
HeoOXxigHO nicnsl eTany CyLWiHHSA, 32 OOMOMOro Tenna Ta TUCKY, Wob oTpumaTtu NAuTy ryCTUHO
Ginblwe 500 kr/m3. Yepes BUCOKY rycTUHY nNnuTu Aobpe nigxoaaTb Ans 6araTbox 3acTocyBaHb, AN
SKUX 3BMYaWHI MiHEepanoBaTHi NNIUTK HenpuaaTHI Yepes HM3bKY rYCTUHY. NpecyBaHHAM npu HarpiBaHHi
i TUCKY BOAa 3i 3B'A3Yy0HOro BMOanNseTbCsA i cmona 3acturae. Lle npusBoauTb 0O XiMiYHOI peakuii
CcMonu, siKk NpaBuio, OO nonikoHAeHcauii. [Jani BUroToBreHi Takmm cnocobom MiHepanoBaTHi nnuTu
MOXYTb OyTW JogaTKoBO 0OOpoOneHi, Hampuknag, LWASXOM HaHEeCEeHHs 0OAATKOBMX OeKOpaTMBHUX
wapiB abo noBepxoHb abo pisaHHAM NpecoBaHUX NUT Ao HGaxaHoro po3mipy, TOLLO.

lMepeBaxHO, BOMNMOKHA MiHepanbHOi BaTu sIBNSOTb COOOK BONMOKHA CKroBaTu Ta/abo BOMoOkHa
kam'aHoi BaTu. Lli maTepianu € Hegoporumm i obpe nigxooaTe ANg Uinen JaHOro BUHaxXoay.

MepeBaxHo, Nepea TMM, SIK CKNelBaTh BOMOKHA, 40 3B'A3yt040ro goaatTb gobasku. [epeBaxHo,
pobaBkamun € MiHeparnbHi HanoBHIOBaYi, 30Kkpema KaoriH, kBapuoBe GOpOLHO, BanHsAK Ta/abo okcua
anomiHito. Hanbinbw nepesaxHi MiHepanbHi HanoBHIOBAYi B OCHOBHOMY CKIagaltoTbCHA 3 KaofiHy,
KBapLOBOro GopollHa, BanHsky Ta/abo okcuay antoMiHito. 3as3Buyanm GaxkaHo, Wwob cymill pigkoro
3B'A3yl04Oro Ta HaMoBHIOBauiB MiggaBanucb YyrbTpas3BYKOBIA obOpobui nepen TMM, SK CKnetoBaTu
BOJMOKHa 3B'A3ytoumM. Lls obpobka npu3BoauTb OO0 AOyKE OAHOPIAHOI Aucnepcii HanoBHIOBauiB Y
piaKOMY 3B'A3y04OMY.

lMepeBaxHo, MiHeparnbHi HaNnOBHIOBaYi MaloTb cepefHin po3mip 3epeH dso Big 10 HM o 150 Mkm,
Binbw nepesaxHo Big 300 Hm go 100 mkm i Hanbinbw nepesaxHo Big 500 oo 900 HM. Taki po3mipu
3epeH MOXyTb OyTW nerko AucneproBaHi B pigkin cmoni i, TakMMm 4YMHOM, OO3BOMSAOTb OTPUMATH
OOHOPIOHMI BUCOKOSIKICHWI npoAdyKT. MiHepanbHi HamoBHIOBaYi MoOXxHa npuabatn y KOMepLinHMX
noctadanbHWKIB. XapakTepUCTMKN PO3MIpYy YaCTUHOK BUPOBHWKIB € 4OCTATHLO HaLiNHWMW, OCKINbKK
edekT He 3anexuTb Big TOYHOrO pO3Mipy, @ HAMOBHIOBAYi MOXHa BUKOPUCTOBYBATW B LUMPOKOMY
AianasoHi poamipiB. Ak anbTepHaTnBa, MOXyTb ByTu BuKopucTaHi 6esnocepenHb0 abo aHamnoriyHo
BignoBigHi ctaHaaptn ®PEBAM (Penepalis eBponencbknx BUPOOHMKIB abpasmBHUX MaTepianiB) aAns
BM3HAYEHHS PO3MIpiB YacTMHOK Ta po3noginly 4acTuHoK 3a posMipamu. Cymiw cmonu Ta
HanoBHIOBaYiB OaxaHo roTyBaTu 3a3garnerigb, Po3Millyoun MiHeparnbHi HanoBHIOBaYi y pigkin cmoni.

lMepeBaxHO MiHepanbHi HanoBHIOBaYi AoAaTb Y KinbkocTi Big 5 oo 150 mMacoBux BigcOTKIB Ha
OCHOBi Macu 3B'AI3YI0YOro, BMXOOAYM i3 BMICTy TBEPOUX PEYOBUH B 3B'A3yt04OMYy, Binbll nepeBa)kHO
Bio 10 mo 100 macoBmx BigCcOTKIB i Hambinbw nepeBaxHo Bia 35 go 90 mMacoBuX BiACOTKIB.
Hanpuknag, aopaesaHHA 30 macoBuX BIiACOTKIB MiHEparbHWX HAaMoOBHIOBAYiB Ha OCHOBI Macu
3B'A3y040ro o3Havae, wo 300 Kkr MmiHepanbHUX HanoBHIOBaYiB goaatoTb Ha 1000 kr dheHONbHOT cMonu
(BuxoOsum i3 BMICTY TBepaux peyoBuH, TOOTO Ans pigkoi eHomnbHOI cmonu 6e3 BMIiCTy BOAM).
HopaBaHHa 120 macoBux BiOCOTKIB MiHEpanbHMX HanoBHKOBa4iB O3Havae pogaBaHHA 1200 «kr
MiHepanbHUX HamnoBHIoBa4iB. MiHepanbHMIA HanoBHIOBAY MEPEeBaXKHO AoAalnTb A0 pigKoi CMOmu
nepeg TuUM, SIK 1I BMKOPUCTOBYIOTb [fS1 CKMNEelBaHHA BOSOKOH MiHepanbHol BaTtu. [Ona pigkol
deHoNbHOI cMonu i3 BMICTOM TBepAMX pedoBuMH B KinbkocTi 40 % [godaBaHHA MiHepanbHUX
HanoBHIoBaYiB y KinbkocTi 80 mMac. % B nepepaxyHKy Ha macy 3B'A3ytodoro osHadvae, wo 320 kr
HanoBHtoBa4va gogaetbesa o 1000 kr pigkoi doeHonbHOT cmonu. Ockinbkn 1000 Kr pigkoi dbeHonbHOI
cmonu i3 Bmictom tBepamx peyosuH 40 % mictutb 400 kr TBepaoi cmonu (80 % Big 400 kr - ue 320
kr). OcCKinbku BOMNOKHa MiHepanbHOT BaTW CKMEKTbLCA CYMILLLLIIO HaMOBHIOBAYa/CMONW, MiHeparbHi
HaMoBHIOBaYi AyXe Ao0pe po3noainaTbcs B KiHUEBiM nnuTi. Llei po3noain 3HayHO nokpallyeTbes
000aTKOBOI 0O6pOOKOI0 YNbTPa3BYKOM 3B'A3YHOUOro nepes CKretoBaHHAM BOJTOKOH.

lMepeBaXXHO BOJIOKHA MiHEparnbHOI BaTM MaloTb OOBXMHY BoriokHa Big 60 go 700 mkm, we GinbLu
nepeBaxHo Big 80 go 600 mkm i HanGinbw nepeaxHo Big 100 go 500 mkm. Byno nokasaHo, WO Taki
OOBXMHM BOJIOKOH ferko nigaatTbes ob6pobui i MoXyTb ByTn BUKOPUCTaHI ANst OTPUMAHHSA CTabinbHUX
i AOBroBiYHMX NPOAYKTIB.

MepeBaXKHO CKIeeHi BONMOKHa NpecytoTb npu Temnepatypax mik 130 i 180 °C, 6inbw nepeBaxHO
Mik 140 i 160 °C, a TakoX nepeBaxkHO Npu NUTOMOMY TUCKY npecyBaHHd Big 1.5 go 3.5 MMMa. Ui
JianasoHu Temneparyp i TUCKIB NPU3BOASITb 4O rapHOro i MOBHOMO 3aTBEPAiIHHSA NPOMOHOBAHUX CMOS,
0COoBNMMBO KON BUKOPUCTOBYKOTLCS (PEHONbHI cMONU. PeHOmNbHI CMONU KOHAEHCYOTLCA Mig UM
TUCKOM Ta TemnepaTypamu, 3aBAsKM YOMY BMPODONATLCSA Oyxe CTabinbHi Ta CTinki MiHepanoBaTHI
NnnTK, 3 SKNMN MOXHa Ayxe Jobpe npavtoBaTu.
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lMepeBaXXHO CMIBBIAHOLWIEHHST 3B'sI3yH04MOro (Ha OCHOBI BMICTY TBEpAUX PEYOBUH CMONN B
3B'A3y04OMY) 4O BOMOKOH MiHeparnbHoi BaTn ctaHoBuUTb Big 10 go 30 mac. %, 6inblw nepeBaxHO Big
12 po 30 mac. % i Hanbinbw nepeBaxHo Big 14 oo 25 mac. %. TakMMm 4MHOM, Maca MiHepanbHUX
HaMoOBHIOBAYIB, B KiHLLEBOMY pe3yrnbTaTi, He BpaxoByeTbCs. Hanpuknaa, cniBBigHOLWEHHS 3B'A3Y04O0ro
Ta BONIOKOH MiHepanbHoi Batn 20 mac. % o3Hauvae, wo 20 kr 3B'asytoyoro gogaetbed o 100 kr
BOMOKOH MiHepanbHOi BaTW, BUXOAAYM i3 BMICTY TBEPAMX PEYOBUH CMONK B 3B'A3ytodomy. Hanpuknag,
npw BUKOPUCTaHHI pigkoi peHonbHOT cMonu i3 BMicTOM TBepaux pevyoBuH 40 % o3Havae, wo Ha 100 kr
BOJIOKOH MiHepanbHOi BaTu gogaetbcs 50 kr pigkoi deHosnbHoi cmonu (Tob6To sika MicTutb 20 Kr
TBepaoi cmonu, wo € 40 % Big 50 kr). Li nponopuii Ha npakTuui BUSBUNNCA onTUManbHMMK. BoHn
BeAYyTb A0 AyXe cTabinbHUX MiHEPanoBaTHUX MIUT, SKi MOXXHA BUTOTOBUTU EKOHOMIYHO BUTigHO.

lMepeBaxHO, BOMOKHA 3 MiHEparnbHOI BaTW CKMNEWTh 3B'A3Y04MM B MPOAYBHIN MiHil. 3B'a3ytove
BMOPCKYETbCA Be3nocepeaHbO B MOTiK BOSIOKHA B NPOAYBHIN NiHii. Llen npouec npnsBoguTb A0 AyxXe
OAHOpPIAHOrO po3noainy Knew i € gyxke eKoHOMiYHMM. B npuHUMni, Onsi CKNelBaHHS BOSIOKOH
MiHepanbHOi BaTn MOxe BYTV BUKOPUCTaHWUI 3aranbHWUiA JOCBI4 BUPOOHMLTBA MiHEpPANOBaTHUX MAUT.
B AkocTi anbTepHaTUBY, a TakoX NEPEBAXKHO, BONOKHA MiHEPANbHOI BaTU TAKOX MOXYTb BYTU CKNEEHI
3B'A3yI04MMIY pEYOBUHAMU 32 JONMOMOIO MEeXaHiYHOro CKneBaHHA. AKLLO A0 3B'A3YH4Oro 04al0Thb
BinbLUy KiNbKICTb HAaNOBHIOBaYa, MEXaHi4YHe CKPIiNfeHHs BOMTOKOH Y BiAOMMX 3MilLyBanbHUX NPUCTPOSAX
Takox Moxe 6yTn nepesaroto.

lMepeBaxHO, CKMEEHi BOMOKHA MNPecylTb 3a [ONOMOrol Tenma Ta TUCKY B NOABIMHOMY
CTPIYKOBOMY Mpeci HenepepBHOi Aii. Baxnueo, Wob Temnepatypu 6ynn OOCTaTHbO BUCOKMMMU, LLOO
cmona 3arBepgina nig 4ac npecyBaHHsi. HeobxigHi TemnepaTypu, €K nNpaBumno, BigoMi
kBanicpikoBaHoMYy chaxiBueBi abo iX MOXHa OTpMMaTK y nocTtavanbHUKIB ab0 BUPOOHUKIB PigKMX CMOI.
BukopurcTaHHSA NogBiNHOro CTPIYKOBOro npeca 6e3nepepBHOI Aii 403BoNsie 6e3nepepBHO | TUM camuUM
€KOHOMIYHO BMPOOMATU BENWKY KiNbKiCTb MiHepanoBaTHMX MnWUT. BoHM BuMXogsTb i3 NoaBiAHOroO
CTPIYKOBOro npeca y BUrmsaai 4OBroi CTPidkK, Ky NOTiIM MOXHa po3pidaTi 3a PO3MIpOM.

MepeBaxkHO, OTpUMaHy Nicns NpecyBaHHA MiHepanoBaTHy NnuTa niggalTb nodanbLin obpobui 3
OTPMMaHHAM Mignoroeoi naHeni. Hanpuknag, i nepeBaxHO, MOBEPXHA MiHEPanoBaTHOI MNAUTK
3abesneveHa OeKOpaTVBHOK MOBEPXHEID, TAKOK SK AeKopaTuBHWUIA nanip abo noaibHum martepianom.
Kpim TOro, KpomMKM MiHepanoBaTHOI MAUTU MOXHa 3abe3neuntn 3'egHyBanbHUMKU 3acobamu, Takumu
AK, 30Kpema, LUNYyHTOBi enemeHTn nas/rpebiHb, Tak Lo Kifbka MiHEepanoBaTHWUX MAUT OOHOrO TuMy
MOXHa 3'egHaT B €AMHE Line, yTBOPHOKYN NOKPUTTSA BEMMNKOIT MIOLL.

lMepeBaXKHO CKIEEHiI BOMOKHA MPECyloTb 3 BUKOPUCTAHHSIM Tenna Ta TUCKY TakMM YMHOM, o6
oTpumaHa nnuTa Mana ryctuHy Ginbwe 700 kr/m3, nepeBaxHo 6Ginbwe 900 kr/m3 i HanbinbLl
nepeBaxHo Ginblwe 1000 kr/m3. MNaHeni 3 Takol ryCTUHOW € Haf3BMYaNHO KOMMNaKTHUMK, MEXaHIYHO
AyXe MiLHUMY | MOXYTb BUKOPUCTOBYBATUCS B Pi3HUX cdiepax 3acTOCyBaHHSI.

[aHuii BUHaxXig4 TakoX CTOCYETbCSA MiHepanoBaTHOI MMAWUTU, SIKYy MNepeBaXHO BUroTOBASANWU 3a
AOMOMOrol0 OAHOro i3 OnucaHux BuLWe npoueciB. TakMm YMHOM, MiHeparnoBaTHa nnuTa 3rigHo
BMHaxXo4y MICTUTb BOJIOKHA MiHepanbHOi BaTh 3 AOBXUHOW BonokHa Big 50 go 800 mMkMm, 3B'A3ytoye y
dopmi 3aTBepginoi cmonu, 3oKpema 3aTBepAinoi PeHONbHOI CMOMM Ta BIANOBIOHI MiHeparbHi
HaMoBHIOBaui i3 NepeBaXHO cepedHiM Po3mipom 3epeH dso Big 10 HM go 150 mMkM, Ae miHepanoBaTHa
nnuTa Mae ryctuy binblue 500 kr/m3.

MiHepanbHi HanoBHOBa4i NePeBaXXHO MICTSATb KaoriH, kBapLoBe GOPOLLHO, BanHsAK Ta/abo okcug
antomiHito. OcobnmBo NepeBaxHo, W06 HaNnoOBHIOBaYi B OCHOBHOMY CKlaganucs 3 uux martepianis.

Ak onucaHo BuLLE Y 3B'A3KY i3 3a8BNEHNM CNOCOOOM, MiHEpanbHi HaNnoOBHIOBaYi NEPEBaXXHO MalTb
cepeaHin poamip 3epeH Big 10 HM go 50 mkm, B6inbw nepeBaxHo Big 300 HM o 100 MKM i HanMGinbLw
nepeBaxHo Big 500 go 900 HM. Ak onucaHO BuLLe Y 3B'A3KY i3 3asiBIEHUM CnocoboM, BOMOKHA
MiHepanbHOi BaT! NEPEBaXHO MaloTb JOBXMHY BOSfokHa Big 60 go 700 mkwm, we Binbll nepeBaxHO
Big 80 go 600 mkm i HanGinbw nepesaxHo Big 100 go 500 MkMm.

lMepeBakHO CMIBBIAHOLLIEHHST 3B'A3Y0YOro (Ha OCHOBI BMICTy TBEPAOi CMOMM B 3B'A3y0HOMY) OO0
BOJIOKOH MiHepanbHoi BaTtu ctaHoBuTb Big 10 ao 30 mac. %, 6inbw nepesaxHo Big 12 go 30 mac. %, i
HanbinbLw nepeBaxHo Big 14 oo 24 mac. %.

MiHepanoBaTHa nnuTa nepeBaxxHo Mae rycTuHy binbwe 700 kr/m3, nepeBaxHo Ginblie 900 kr/m? i
Hanbinblw nepeBaxHo Ginblie 1000 kr/m3.

MiHepanoBaTHa nnuMTa 3rigHO BMHaxody MEPEBaAXHO  XapaKTEpPU3YeTbCs  HACTYMHUMMU
napameTpamy abo Moxe OyTM BMroTOBNEeHa 3 UMMK NapameTpamu, SKWO 3OIACHIETbCS cnocib
BiANOBIOHO OO BUHaxoay:

lN'yctnHa srigHo DIN EN 323: Big 700 go 2000 kr/m3, nepeBaxHo Big 1000 po 1750 kr/m3 i
Hanbinbl nepeBaxHo Big 1250 go 1550 kr/m3; MiuHicTb Ha BurmMH 3rigHo DIN EN 789 Big 25 go 125
H/mwm?;
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MiuHicTb Ha po3pue 3rigHo DIN 52188 Big 15 go 125 H/Mm?2 Ta Modynb NpyXHOCTI (3rMHaHHS) Big
3000 go 15000 H/mm?.

Hani cnocib 3rigHo BUHaxogy onucaHui BinbLl JOKNagHO Ha ABOX npuknagax. MNpuknagm cnyxatb
nuwe ons inocTpadii i He NOBMHHI CNPUIMAaTUCS K 0BMeXyBanbHi.

Mpuknapg 1:

Ha nepwomy eTtani BUrotoBnsanu pigky geHonbHy cMony, Ae oguH Monb heHony 3miwysanu 3
1,05 mone copmansaerigy i pH perynioBanu go npubnusHo 8,3-8,9 3 BUKOPUCTAHHAM KayCTUYHOI
coan. KoHpeHcauia BigbyBanacsa npu 85 °C, noku B'A3kicTb (BuMipsiHa npu 20 °C) He cTaHoBuna
npnbnmaHo 65 mla-c. Cnig 3abesneuntyn, Wob po3vmHHICTL Boan ctaHoBuna 120-200 %, a yac B (npwu
150 °C) ctaHoBmB 100-150 cekyHa. BmicT TBepaux peqoBuH Y DEHONbHIN CMOMi, BUPOOMEHIN Takum
ynHoM, 3rigHo DIN EN ISO 3251 crtaHoBuB npubnusHo 60 %. Ha HacTynHoMy eTani 6ynu
NiAroToBMneHi Ta HadaHi BOSIOKHA MiHepanbHOI BaTW. [Ans UbOro KoMepuivHa Kam'sHa BaTta, SKy
OTpMMyBanu 3 pO3MNNaBfieHOro KaMeHl, nogpibHioBanaca OO0 Takoi MipW, WO He iCHyBano Ayxe
BENWUKMX arrnomepariB BOMOKOH. Ller Tun kam'saHOT BaTn MOXHa OoTpUmMaTn KOMEpLINHO, Hanpuknag, Yy
BMPOOHMKIB Takol BaTu, Takux sk Saint Gobain (CeH NobeH) abo Rockwool (Poksyn). ®ibpusadia o
OOBXMHM BONokHa npubnuaHo Big 50 go 800 MkM [03BONSIE PIBHOMIPHO 3MOYYyBaTW BOJOKHA PigKNM
3B'A3y0UMM. FAKLWO OOBXMHA BOJIOKHA 3aHAATO KOpPOTKA, CKIMEEHi BOMOKHA He MalTb HeobXigHoi
CTPYKTYPHOI MiUHOCTI. 3aHaATo AoBra AOBXWHa BOMOKHA YCKMaAHIE PIiBHOMIPHE 3MOYyBaHHS
BOMOKOH pigkum 3B'A3youmm. [logaHi Takmm YMHOM BOJMIOKHA MiHepanbHOi BaTu PiBHOMIPHO
CKNewTbCA pigkol geHonbHOK cMmonol. BBeaeHa KinbKicTb ¢eHOnbHOI cmonu ctaHosBuna 12
Mac. % B nepepaxyHKy Ha TBepgy cmony. Y ubomy npuknagi Ha 100 kr BonokoH gogasanu 12 kr
TBEepaoi cMonu abo 20 kr pigkoi heHonbHOT cMonu (Npy BMICTi TBEpANX PEYOBUH NpndnnsHo 60 %, 20
Kr piakoi peHOonbHOI cMOonKM MICTUTb NpubnmaHo 12 kr TBepAoi cmonu i 8 kr Boan). MNMoTim obnpuckaHi
BOJIOKHa 3MillyBanu B 3MilLyBaui i CKIeeHi Ta 3MillaHi BOSIOKHa CyLLMAK, a NOTiM BUKNaganu Ha npec-
NNacTvHy, PiBHOMIPHO PO3NOAINany i nonepedHbO CTUCKanM nig HeBenukum Tuckom. lpuknageHa
Bara Cyxoro BOSMOKHWCTOrO kunuma cTtaHoBuna 9,6 kr/M2, a npecyBaHHSA 3AiIMCHIOBaNocs npu
Temnepatypi 180 °C i nutomomy Tucky npecyBaHHA 2.0 MMa i 4acy npecyBaHHA 3 XBUIUHW.
BurotoBneHi TakuMm YMHOM NMAUTM Manu TOBLUMHY 7 MM i rycTuHy 1200 Kr/mM3 3 TakMMU MeXaHiYHUMK
BNACTUBOCTAMMW: MiLHICTb Ha BUrMH 38 H/MM?; Moaynb NPYyXHOCTi (3rHaHHsa) 5600 H/MM?2, MiLHICTb Ha
po3pwuB 27 H/Mm? Ta Moaynb NPYXHOCTI (po3TAryBaHHsi) 5500 H/mm?2.

Mpuknag 2:

Y ppyromy npuknagi oo pigkoi cMonu gogaBanu MiHeparibHi HanoBHIOBadJi, i 3B'a3ylode, WO
YyTBOPIOBAsriocsi TakMm YMHOM, MigdaBanu ynbTpa3BYyKOBi 0OpoOUi neped TuUM, siK HAHOCWUTM Ha
BonokHa. CnouaTtky BuMpobnsanacsi oeHonbHa cMmona, sik 3a3HadeHo Buule. MNoTtim 650 r deHonbHOT
cmonu (i3 BMmicTom TBepaux pedvoBuH 60 %, Bknrovatoum 390 r TBepaoi cmonu) 3miwysanu 3 350 r
kaoniny, otpumytoum 1000 r 3B'asytodoro. Lle o3Havae, wo ao 390 r TBepaoi pe4oBUHN B PiaKii cMOni
popaBann 350 r kaoniHy, TOGTO KiNbKICTb MiHepanbHOro HanoBHwoBada npubnmsHo 90 % B
nepepaxyHky Ha macy 3B'dasyoyoro. OTpMMaHy TakvMM YMHOM PpigKy cymiw niggasanu obpobui
ynbTpa3ByKOM 3 MOTYXxHicTio 185 BT Ta noBepxHeBo iHTeHcuBHiCTIO 120 BT/cm? Ta eHeprieto, Lo
nogaetbca 14 kBTrop./T. 3acToCcyBaHHS YnbTpasByKy NpU3BOAMTL [0 MiOBULLEHHSA Temnepatypwu
cymiwi. e cnig obmexntn oo temnepatypu Hmwxkye 55 °C wnsaxom BignoBigHOro oXonoaxeHHs. Mpu
TakoMy BuAi eHeprii, WO HagXoAuTb 3a OONOMOrol YnbTpasBYKY, MIKPOCKOMIYHO He BUABNAOTHCS
arnomepaTtu MiHepanbHUX HamMoBHIOBAYiB B 3B'A3yOHOMY. YnbTpasBykoBy OOpPOOKY 3B'si3yr0HOro
npoBoaunuM npubnmaHo 5 xBunmvH. OOpobGrneHe 3B'A3ylode Mpu3HayeHe And  BUPOOHMUTBA
BOMOKHUCTUX NAUT i Mae B'A3KICTb Mpu KiMHaTHIA Temnepatypi 30 cekyHa, BUMIpSAHY 3a CTaHOapTOM
DIN 3a gonomoroto MipHOi Yawku/conna 8 mm.

B 3miwyBayi 879 r BONOKOH MiHepanbHOi BaTu 3miwyBanu 3 321 r 3B'adytodoro. BornokHa cnig
3miwyBaTn abo cknetoBaTu Bigpasy nicrns o6pobku yrnbTpa3ByKOM, OCKINbKU B iHLLOMY BMNaaky gobpe
AncneprosaHi HanoBHIOBaYi MOXYTb 3HOBY OCICTU. TakuMm 4YnHOM, B 321 r Takoro 3B'A3Yy0HOro BMICT
TBEPOOi CMONM CTaHoBMB NpubnuaHo 125 r abo npubnmsHo 40 % (321 r 3B'A3yH04Oro MICTUIO
npnbnusHo 112 r HanoBHOBauiB Ta NpmMbnmsHo 209 r pigkoi cmonu, sika, B CBOK Yepry, Mana BMIiCT
TBepaoi pe4voBuHn 60 %, To6TO 125 r TBepmoi cmonu i 84 r Bogw). lNMOTIM CKMNEEHi TakUM YMHOM
BOJIOKHA Cywumnu Tak, wob Boga Oyna BupganeHa. [1oTiM BUCYLLEHY CyMill CKITEEHMX BOJIOKOH
nomilianuM Ha npec-nnacTuHy, PIBHOMIPHO pPO3NOAINAnM | 3nerka nonepeaHbo YLUiNbHIOBamNM.
OctaToyHe npecyBaHHsA Bigbyeanocs npu Temnepatypi 180 °C, nutomomy Tucky npecyBaHHs 2.0
MMa i yaci npecyBaHHA NpubnnaHo 3 xBunuHW. MNnuTa Mana TOBWWUHY 7 MM i rycTuHy 1,284 kr/m3,
MiLHICTb Ha BUMH 48 H/MM2, Mmogynb NpyXHOCTI (3rnmHaHHA) 9500 H/mMm2, miuHicTb Ha po3pue 28
H/Mm? i moagynb npyxHocTi (po3TaryBaHHsi) 7800 H/mMm?, wo nokasye, L0 MeXaHi4Hi BNacTMBOCTI
NAUTKM 3HAYHO MOKPALLYHTbCA MOPIBHAHO 3 nmpuknagom 1. Lle, 3okpema, cToCyeTbCA MILHOCTI Ha
BUIH, MOAYIS MPY>KHOCTI Ta MOAYNSA PO3TAryBaHHS.
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4. Onuc Kpawmx BapiaHTiB 34iINCHEHHST BUHaxoay

[ani gaHun BnHaxig NoACHIOETLCA BinblU AOKNAAHO 3 NOCUNAaHHAM Ha aoAaHi dirypu, ge:

@ir. 1 - npuHuMnoBa 6noK-cxema NOCNIAOBHOCTI Npouecy, Lo 3aaBNAETbCS; i

®ir. 2 - cxemaTV4HO NOKa3aHO YCTaHOBKY ANS 34INCHEHHSA npouecy abo ana BMpoOBHWMUTBA
MiHepanoBaTHOI NANTMK.

Ha ®ir. 1 npeacraBneHa cxematuyHa Onok-cxema npuknagy cnocoby, Wo 3asaBnaAeTbcd, ANs
BUrOTOBMNEHHSA MiHepanoBaTHMX nnuT. Ha etani S1 3abe3nevyoTb BOMOKHaA MiHepanbHOI BaTu 3
OOBXMHOI BonokoH Big 50 go 800 mkm. Lle moxHa 3pobuTtun, Hanpuknag, nogpibHMBLLUM HasiBHY B
npodaxy Kam'sHy BaTy 00 OaxaHoi OOBXWHM BoOriokHa. Ha eTtani S2 HagaeTbcsa 3B'A3ytoude, sike
MICTUTb CyMill pigKkoi CMONM Ta MiHepasnbHUX HamnoBHIOBaYiB. HanoBHIOBaYi NOBUHHI MaTu cepeHin
po3mip 3epeH dso Big 10 HM go 250 mkm. ETanm S1 i S2 He 00OB'I3KOBO MOBUHHI BUKOHYBaTUCH Y
3a3HayeHin NOoCnigOBHOCTI, ane TakoX MOXYTb BUKOHYBAaTMUCSl OQHOYACHO abo B iHLLIM NOCMigOBHOCTI.
[onaBaHHSA HanMoBHIOBauiB € HEOOOB'sI3KOBMM, ane OaxaHuMm. Ha etani S3 3B'asytode, sike MO CyTi
CKnagaeTbCs 3 pigkoi CMOMM Ta MiHepanbHUX HaMOBHIOBAYiB, MiAOAETbCA YNbTpa3BYKOBiN 0bpobui,
3aBAsKM YOMY HaMoOBHIOBaYi pO3NOAiNATLCA B PifKid cMOMi | arnomepaTit HanoBHIOBAYiB NepeBaXHo
pynHyoTbCA abo 3mMeHWwyTbcsa B po3Mmipax. Etan S3 € Heobos'askoBuMM, ogHak BaxkaHuM, SAKLO
BVMKOPUCTOBYIOTLCSH HAaMOBHIOBaYi, OCKIiNbKM 3aCTOCYBaHHSA YNbTPas3BYKOBOI eHeprii npu3Bogutb 40
Ayxke pobporo aucnepryBaHHs HanoBHioBadiB. Ha etani S4 HagaHi BONOkKHa MiHepanbHOI BaTtu
CKIelTb 3B'a3ytounmm. BonokHa HeobxigHo 060B'A3k0BO cknetoBath nicnga etanie S1, S2 ta S3,
OCKifTbKN 3aCTOCYBaHHS yNbTpasByKy Mae CEHC nvwe A0 TUX Mip, OOKM OO0 3B'A3yl4oro He OyayTb
AodaHi BonokHa miHepanbHoi Batu. Kpim Toro, etan S4 noBuHeH BigbyBaTucs Bigpasy nicns etany
S3, iHakwe HanoBHKBaYi, AUCNEeproBaHi nig BMfMBOM YNbTpas3ByKY, MOXYTb 3HOBY OCICTW B pigkin
cmoni. B akocTi ocTaHHbOro 3 eTaniB Ha etani S5 ckneeHi BOMIOKHa NpecyoTb 3a AONOMOrot Tenna i
TUCKY, Wo6 cdopmyBaT MiHEPANOBaTHY NANTY.

Ha ®ir. 2 cxemaTuyHO NOKasaHO YCTaHOBKY AnA BUPOOHUUTBA MiHepanoBaTHUX NAWUT 3a
BMHaxogom abo ans 3gincHeHHs 3aseneHoro cnocoby. MosHaveHHs 10 BigHOCKUTLCA 0 3MmillyBaYa, B
SIKMM pigKa cMorna Ta HamoBHIOBaYi BBOAATLCA Ta 3MillyoTbCsA Yepe3 nigsig 14 onda pigkoi cmonn Ta
nigeig 16 ana MiHepanbHMx HanoBHioBadiB. Ob6pobka BiobyeBaeTbca napTismu. [licns nogadvi Ta
3MillyBaHHA BaxaHuX KiflbKOCTEW CMOMM Ta HaMoOBHIOBAYiB 3B'A3ytoye 06pOONAETHCA YNbTPa3ByKOM
3a [JOnMoMOrow ynbTpaseykoBoro 3oHga 12. LUe npussogute [0 rapHoro posnoginy abo
ANCNepryBaHHS HaMoBHIOBAYiB Yy pidkih cmoni Ta 3MeHweHHst abo pyliHyBaHHSA arnomMmepartiB
HanoBHIOBaYIiB. YNbTpa3ByK MOXHa NpuKnagaTtv NpoTAaromM AeKinbkoxX XBUIWH, Hanpuknag, Big 5 go 15
XBWIMUH. |HTeHCMBHICTb abo cuna npuknagaHHa  ynbTpasByKy 3anexutb Bid  SKOCTEN
BMKOPUCTOBYBAHMX MaTepianis, TakMx $K B'A3KiCTb pigkol cCMonM Ta po3Mmip | KOHCUCTeHUida
MiHepanbHUX HaMOBHIOBAYIB. IHTEHCUBHICTb NpUKNagaHHsA yNbTpa3ByKy cnig nigbvpaty TakMm YMHOM,
wob HanoBHtOBaui 00Ope pos3noginanucs B pigkin cmoni, a Oinbli arnomepaT HanoBHIOBauiB
edekTnBHO nogpibHBanucL abo pyviHyBanuchb.

Mo3HaveHHs 20 BigHOCUTBLCA A0 NoAapibHIOBaYa, B SKUA MOXE nodaBaTUCAa MiHeparbHa BaTa abo
BOMOKHa MiHepanbHOI BaTu 4Yepe3 niggig 22. Y nogpibHoBadi 20 BONOkHa MiHepanbHOI BaTu
noapiGHIITLCA OO0 AO0BXMHM BonokHa Big 50 go 800 mkm. BignoBigHUM 4YMHOM YKOpPOYEHi BOMOKHA
noJarTbCs Yepes niaeig 24 Ha npucTpii anga cknetoBaHHA 30. 3B'A3ylove, WO CKNagaeTbea 3 Pigkoi
CMONU Ta MiHepanbHUX HaMoOBHIOBaYIB, NodaeTbcd i3 amiwysada 10 B npucTpin gnsa cknetoaHHs 30
yepes niggig 18. BonokHa cnig cknetoBaTu Bigpasy nicns npuknagaHHa yrnbTpassyKy. Y NpucTpoi ans
cknetoBaHHs 30 BOJIOKHa CKNewTbeCs 3B'A3yto4mMM. CKMeeHi TakMM YMHOM BOMOKHa CylaTb, AKLWO
HeoOXxigHoO, nmicnsa NpucTpoto Ans cknetoBaHHsa 30, a NOTIM NoAaTb Y NOABIVMHMI CcTpivkoBuiA npec 40.
BucylueHi Ta ckneeHi BoriokHa 3 MiHeparnbHOT BaTW po3nofinsaTb Ha KOHBEEPHIN CTPiYLi i yTBOPIOIOTb
CKNEEHN BONOKHUCTUI KNNUM 42. BONOKHUCTMI KUNMM 42 NogaeTbCsa Yepes NOABIMHUA CTPIYKOBUIA
npec 40 i npecyeTbca B MiHepanosaTHy nnuty 44 nig BnnvBoM Tenna i TUCKY. B ubomy Bunagky
MiHepanosaTHa nnuta 44 HasiBHa y BWUrng4i JOBroro nosfoTHa, sike MNOTiM MOXHa HapisaTu 3a
pPO3MipoM i, 3a 6akaHHAM, 40AATKOBO 00poduUTH.

Mepenik Nno3HaYeHb:

10 3miwyBay

12 YnbTpassykoBuii 30H4,

14 MMiggig pigkoi cmonun

16 ligBig ons HanoBHIOBAaYIB

18 MNiagBig 3B'A3ytoyoro

20 MopapibHioBau

22 lNigeig ans MiHepanbHOI BaTU

24 TigBig ons BOJTIOKOH

30 MpwucTpin Anga cknetBaHHSA
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40 lMoABiNHUIM CTPIYKOBUI Npec
42 CKNeeHnn BONOKHNUCTUIA KUNNM
44 MiHepanoBaTtHa nnuTa

SOPMYJIA BUHAXOLOY

1. Cnoci® BUroToBRNEHHA MiHepanoBaTHOI NAMTK (44), WO BKNKOYAE HACTYMNHI eTany B 3agaHoMmy
nopsiaKky:

a) HagaHHS BOJTOKOH MiHeparibHOi BaTu AOBXUHOW BOMOKOH Big 50 go 800 MKwm;

0) cknetoBaHHS BOSMOKOH PIiOKUM  3B'A3YIOMUM, O MICTUTb (PEHONBbHY CMOMy, MNpuU  LbOMY
CNiBBIQHOLIEHHS 3B'A3YIOYOro, BUX0AA4YM 3 BMICTY TBEPAUX PEYOBUH Y CMORI 3B'AA3YIOYOrO, i BOSTOKOH
MiHepanbHoi BaTu ctaHoBuTb 5-30 mac. %,

AKUA BiAPI3HAETBCA TUM, LLIO BKITHOYAE:

B) NpecyBaHHS CKIIEEHNX BOMOKOH 3a AOMOMOrO Tenna Ta TUCKy 40 ryctuHu noHag 500 kr/me, | ge go
3B'A3yl040ro AoaarTb Aobasku, Npy UbOMy AobaBkamMu € MiHeparbHi HanoBHIOBaYiI, LLO MICTATb OaHe
abo BinbLue 3 kaoniHy, KBapLOBOro 60pOoLLIHa, BanHsAKy Ta rMUHO3EeMY i MaloTb CEPEeaHiNn PO3Mip 3epeH
dso Big 10 HM go 250 mKwMm, | e MiHepanbHi HanoBHIOBaYi JOOAl0Th Y KinbKocTi Big 5 ao 150 mac. %,
BMXOAAYM 3 Macu BMICTY TBEPANX PEYOBUH CMOMW B PiOKOMY 3B'A3YL04HOMY.

2. Cnoci6 3a n. 1, sk Bigpi3HAETbLCA TUM, LLIO BOJTOKHAMW MiHEeparbHOi BaTh € BOJIOKHA CKoBaTK
Ta/abo BoMnokHa kam'saHOi BaTU.

3. Cnocib 3a n. 1, 9kun BiAPI3SHAETLCA TUM, WO MiHeparbHi HaNnoOBHIOBAuYi MalTb CepefHin po3mip
3epeH dso Big 300 HM o 100 MKkMm.

4. Cnocib 3a ogHum i3 nn. 1 abo 3, skuin BigpPI3HAETLCSA TUM, O MiHEpPanbHi HAaNoOBHIOBaYi AodatoTh Y
kinbkocTi Big 10 oo 100 mac. %, BMXOAsMM 3 Macu BMICTYy TBEpOUX PEYOBUH CMOMM B pigkomy
3B'A3yI04OMY.

5. Cnocib 3a 6yab-sikuM i3 nonepeaHix NyHKTIB, AKUA BiAPI3HAETbLCA TUM, LLO BOSIOKHA MiHepanbHOi
BaTW MaloTb JOBXMHY BonokHa Big 60 go 700 mkwm.

6. Cnocib 3a 6yaob-sikuM i3 nonepeaHix NyHKTIB, AKUA BiAPI3HAETbLCA TUM, WO CTagis NpecyBaHHS
CKIeeHNX BOSOKOH BiabyBaeTbCs npu temneparypax mix 130-180 °C.

7. Cnocib 3a n. 6, Skuin BigPi3SHAETLCA TUM, LLO CTafis NpecyBaHHS CKIEEHNX BOJTOKOH BiabyBaeTbCs
npu Temnepatypax mix 140-160 °C.

8. Cnocib 3a 6yab-akMM 3 nn. 6 abo 7, aknii BiAPISHAETLCA TUM, WO CTadis NPECYBaHHS CKMEEHUX
BOJOKOH Big0yBaeTbCA Npu NUTOMOMY TUCKY NpecyBaHHs Big 1,5 go 3,5 MMMa.

9. Cnoci6 3a 6yab-akMM i3 nonepegHiXx MyHKTIB, SAKUA Bigpi3HAETbCA TUM, LLO ChiBBiAHOLUEHHS
3B'A3y0YHOro, BUXOASYU i3 BMICTY TBEpOUX PEYOBUH CMOMM B 3B'A3YHOYOMY, i BONOKOH MiHeparnbHOl
BaTu ctaHoBuTb Biag 10 oo 30 mac. %.

10. Cnocib 3a 6yab-aKkvMM i3 nonepeHix NyHKTIB, AKNA BiAPI3HAETbLCA TUM, LLIO CKINEBaHHSA BOSIOKOH
MiHepanbHOi BaTh 3B'A3YH04MM 34INCHIOETLCS B MPOAYBHIW MiHil.

11. Cnocib 3a 6yab-AkMM i3 NnonepeaHix NyHKTIB, KM BiJPI3HAETbLCA TMM, LLO BOSIOKHA MiHEpPanbHOI
BaTW CKIETb 3B'A3YI04MM 3a JOMNOMOrol MEXaHiYHOro CKretoBaHHS.

12. Cnocib6 3a Oyaob-sKMM i3 nonepeHix MyHKTIB, SKMA BiAPIi3HAETbLCA TUM, WO NPECYBaHHSA
3[iMicHIOITL ¥ 6e3nepepBHOMY NOABINHOMY CTPIYKOBOMY MpPECi.

13. Cnoci6 3a Byab-aknM i3 nonepegHix NyHKTIB, SKUN BiAPISHAETLCA TUM, LLO 3B'A3YIO4MM € pigka
deHonbHa cmona.

14. Cnocib 3a 6yab-skum i3 nonepegHix NyHKTIB, KM BigpPi3SHAETbCA TWMM, WO MNiCNs NpecyBaHHS
OTpVMMaHa Takum YMHOM MiHeparnoBaTHa nnuTa 4oAaTKOBO 00pobnsaeTbCs B NiANOroBy NaHerb.

15. Cnoci6 3a 6ygb-AkuM i3 nonepeaHix MyHKTIB, KU BiAPI3HAETbLCA TUM, LLO CKINEEHi BOMOKHA
npecyoTb 3a 4OMOMOrol Tenna i TUCKY TakMM YMHOM, Lo OTpMMaHa nnuta mae ryctuHy binbwe 700
Kr/m3.

16. MiHepanoBaTHa nnuTa, oTpMaHa cnocobom 3a 6yab-akum 3 nn. 1-15, aka MicTUTb:

BOJIOKHA MiHeparbHOi BaTu 3 OBXUHOK BoriokHa Big 50 go 800 Mkm;

3B'A3yoMe Y BUMMSAi  3aTBEPAINoi CMonu, WO MICTUTb 3aTBepainy GeHOonbHy cmony, fe
CMiBBIAHOLIEHHS 3B'A3YH0YOro, BUXOASYN i3 BMICTY TBEpAUX PEYOBUH CMOSM B 3B'A3YIO4YOMY, | BOFMOKOH
MiHepanbHOI BaTh cTaHOBUTL Big 5 ao 30 mac. %;

MiHeparnbHi HanoBHIOBaYi i3 cepeaHiM po3mipoMm 3epeH dso Big 10 HM go 250 MkMm, npudomy
MiHepanoBaTHa nnuta Mae ryctuHy 6inbwe 500 kr/m3, npy LbOMY MiHeparnbHi HanoBHIOBaYi MICTATb
ofHe abo Oinblue 3 kaoniHy, KBapLOBOro OOpoLUHA, BanHsAKy Ta rMUHO3EeMY | € JO4AaHMMU Y KiNbKOCTI
Bia 5 0o 150 mac. %, BMxoaAsun 3 Macu BMICTY TBEPAMX PEYOBUH CMOMMN.

17. MiHepanoBaTHa nnuTta 3a n. 16, Aka BiAPI3HAETbLCA TUM, WO MiHeparbHi HaNmOBHIOBAYI MaloTb
cepegHin po3mip 3epeH dso Big 300 HM o 100 mMKMm.
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18. MiHepanoBaTHa nnuta 3a ogHum 3 nn. 16 abo 17, sika BiAPI3HAETbLCA TMM, LLO BOJIOKHA
MiHepanbHOi BaTK MaloTb JOBXMHY BOnokHa Big 60 oo 700 Mkm.

19. MiHepanoBaTHa nnuTa 3a Oyab-akMM 3 nn. 16-18, ska BigpPi3HAETbLCA TVM, LLO CMNiBBiAHOLIEHHS
3B'A3y0HOro, BMXOASAYM i3 BMICTY TBEPOUX PEYOBUH CMOMM B 3B'A3YHOYOMY, i BONOKOH MiHepanbHOi
BaTu ctaHoBuUTb Big 10 ao 30 mac. %.

20. MiHepanoBaTHa nnuta 3a 6yab-AkMM 3 nn. 16-19, ska BigpPiI3SHAETbCA TUM, WO MiHepanoBaTHa
nnuTa Mae ryctuHy binblie 700 kr/m3.

ETan $1

Etan S3 (HeoboB'A3k0BO)

[ Eran S2 (Heo60B'A3KOBO)

Etan S4

ETtan S5

@ir. 1
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Komn'totepHa BepcTka C. Yynin
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