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Cnoci6 BMrotoBneHHs ApibHO3epHUCTOro rpadiTy BKMOYAE MNPUroTyBaHHSA Macw, sika MICTUTb
NpOXXapeHUn KOKC, rpadpiT i KaM'aHOBYTiNbHWUIA NeK, (POPMYyBaHHSA 3aroTOBOK EKCTPY3i€l0 Macu yepes
MYHOWTYK, BWManioBaHHSA 3aroToBOK, iX MPOCOYEHHS KaM'SHOBYFiNMbHUM MNEKOM, MOBTOPHE
BMNanioBaHHA Ta rpaditadito. [na npurotyBaHHA Macu BMKOPUCTOBYKOTb MPOXapeHUN ronyactun
KOKC, LUTYYHWUI rpaddiT, Kam'aHOBYriNbHUIA Nek Ta gogaTtkoBo okewpd 3anisa (lll) i cteapuHoBy KMcnoTy,
npu HaCcTyNMHOMY CNiBBiAHOLIEHHI KOMMNOHEHTIB, Mac. %:
NPoOXapeHu  ron4yacTum  KOKC

47-57
dpakuii (-0,8+0,2) mm
NPoOXapeHu  ronvyacTum  KOKC
dpakuii (-0,5+0) mm
WITY4HUR rpadit dppakuii (-0,5+0,2) 3.7

13-23

MM
okeumg 3anisa (l11) 0,1-0,4
CcTeapunHOBa KuCIoTa 0,1-0,3
KaM'sHOBYTINbHUIN NeK pewuTa.

Mpun UbOMY NpoXapeHwu ronyacTu KOKC Ans NpUroTyBaHHS Macw HarpisaloTb 40 TemnepaTypu 150-
190 °C npotdarom 20-50 xBunuH ta nepen opMyBaHHSIM 3aroTOBOK Macy MigaatTb BaKyyMyBaHHIO.
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KopucHa mMopenb HanexuTb A0 ranysi BUpobHMUTBa MaTepianiB Ha OCHOBI rpadity, 3okpema Ao
TexHonorii ogepXaHHs ApiGHO3epHUCTOro rpadity, i Moxe OGyTU BUKOpPUCTAHa MPU BUTOTOBIIEHHI
BUPOOIB, LLO BUKOPUCTOBYHOTHCH B MALUMHOOYAIBHIN, XiMIYHIA, €NEeKTPOHHINA rany3sax NpoMUCrOBOCTI,
YOpHIN Ta KOMbOPOBIN MeTanyprii, BUMPOOHULUTBI HaMiBNPOBIOHWUKIB, KepaMmiki, BOrHETPUBKUX
MaTepianiB Ta iHWWX rany3sx NPoOMUCNIOBOCTI.

Binomnii cnoci6 opgepxaHHa pgpibHosepHuctoro rpacdity (nateHT Ne RU2258032, MIK CO01B
31/04, ony6n. 10.08.2005), skui nomsrae B TOMY, LIO BWXIOHWA KOKC-HAMOBHIOBAY 3MiWYOTb 3
KaM'AHOBYTiNbHMM NEKOM i NPOCOYYIOTb HUM, NpoxaptoloTb Npu Temnepatypi 1100 °C i noapibHOTL
0o kpynHocTti 0,5 Mm 3 BMicTOM He MeHwe Hixk 50 % yactuHok He Binbwe Hixx 0,07 mm. OgepxaHui
MOPOLLIOK 3HOBY 3MIiLLYIOTb 3 MEKOM, MPECYOTb 3aroTOBKM 3 rapsiyoi KOKCONEKOBOI Macu 3a JOMOMOro0
eKCTpy3ii 4epe3 MyHAWTYK abo B npec-copMi, a MOTIM 3aroTOBKM BMNaniolTb i rpaditytoTb.
Heponikom Lpboro cnocoby € Moro ckragHicTb, sika noe'si3aHa 3 6araTocTafiiHOK NiAroTOBKOK Mpec-
MOPOLLKY AN BUTOTOBMEHHSA ApiOHO3epHUCTOro rpadity, WO Npu3BOAWTbL OO0 O0OATKOBMX BUTpaT
yacy, eHeproHociiB, poboTn nepcoHany Ta ycTaTkyBaHHSA. TakoX 3as3HadeHui cnocib He [03BONsE
BUrOTOBNATU BenumkorabapuTHi 3arotoBku 3 ApibHO3epHUCTOro rpadity HEOBXIAHOT AKOCTI.

Binomwnii cnocib ogepxaHHs BenukorabapuTtHoro rpadity 3 gpibHMM po3mipoM YacTMHOK (NaTeHT
Ne CN113603487, MINK C01B 32/205, ony6bn. 05.11.2021), B AKOMY NEKOBUIA KOKC, LLIO NoapiGHeHnN
A0 po3mipy 5-15 mkm, 3miwytoTe npu Temnepatypi 100-120 °C npotarom 60 xBWnWH, NOTIM AodaloTb
KaM'sHOBYrinbHWIA nek i 3miwytoTe npu 200-210 °C npotarom 120 xBunuH. OgepxaHy Cymil
NpoKaTylTb Y NUCTU TOBLUMHOI 2 MM, SKi OXONOAXYIOTb | NOAPIOGHIOTL Yy MMAVHI OO NOPOLUKY 3
po3MipoM 4YacTvHoK 45-50 mkm. [loTiMm nopowok nigaawTs nonepegHbomy gopMyBaHHIO abo
nNpsiMOMY  i30CTaTMYHOMY MpecyBaHHI0. [lpn nonepedHbOMY (DOPMYBaHHI MOPOLUOK MOMILATb Yy
BenvkorabaputHy dopmMmy i niggalTb MNpecyBaHHIO, a MiCns BUNYYEHHs 3aroToBkM 3  opmu
TpaHCNOPTYOTh 1l B LEX i30CTAaTUYHOrO MNpEecyBaHHS, repMeTu3yloTb, BakyyMyloTb | niggatloTb
isocTaTMdHOMy npecyBaHHiO. [lpu Ge3anocepedHbOMY i30CTAaTUMYHOMY MPECYBaHHI  MOPOLLIOK
nomiwarTb y dopMy, niggatoTb BiOpauii, repMeTM3yoTb, BakyyMyloTb i MiggalTb i30CTaTUMHOMY
npecyBaHHIO NPOTArOM HE MeHLUE OAHiIel rogMHn. POpPMOBaHi 3aroTOBKM BUNAMOTh Ta rpadiTytoThb.
Mepen rpaditauieto goaoaTkoBO MoXe OyTM  30IMCHEHO MPOCOYEHHST BUMANeHUX 3aroTOBOK
KaM'ssHOBYTifMIbHUM MEKOM Ta MOBTOpPHE BunanioBaHHSA. [1poCOYEeHHsT MOXHa  34ifcHIoBaTH
BaraTtopasoBo, NiCNs KOXHOrO MPOCOYEHHSA 3AIMCHIOTL BunanoBaHHSA. Lium cnocobom opepxytoTb
BenuvkorabapwuTHi rpacitosi Bupobu gosxuroto 1000-2500 mm i wnpmHoto 500-1200 Mm 3 po3mipom
YACTUHOK 6-12 MKM, SIKi MalOTb BUCOKi LLiMbHICTb | TENMOMNPOBIAHICTb, BUCOKUIA KOEMILLIEHT TEPMIYHOro
PO3LUMPEHHS, @ TAaKOX BMCOKY MILHICTb LLOAO 3rMHAHHA Ta CTUCKaHHS.

OpHak, cnocib 3a gaHuM BMHAxXOAOM CKIagHUNW, Mae TpuBanuiA BUPOOHUYMIA LMKM, a TakoX
nepepbavae 3acTocyBaHHA cneuianbHOro )OpMyBasnibHOrO YCTaTKyBaHHSA, SIKe € TPYAOMICTKMM B
obCnyroByBaHHi i BMMarae 3Ha4yHOi BMPOOHWYOT NMOWi Ans WOro po3MilleHHs, Wo pobuTb
BUPOOHMUTBO Oinblwl  BuTpaTHUM. KpiM LbOro, BWUrOTOBMEHHA ApiOHO3epHUCTOro rpadity i3
3aCTOCYBaHHSIM i30CTaTUYHOIO NPeCcyBaHHsi 0OMEXEHO po3mMipamu nNpec-opmMu.

Hanbinbw 6nmsbkum aHanorom € cnocid (ceigoutso Ne SU1765113, MIK C01B 31/02, ony6n.
30.09.92 p.), WO HanexuTb 0O BUrOTOBMIEHHS BYrreLeBMICHOI Macu AN ofep)KaHHSA ByrneueBux
BMPOGIB, 3rigHO 3 AKMM O BUrOTOBMEHHSI BYrneLeBux BUPOOIB BMKOPUCTOBYHOTb BYINELEBMICHY
Macy HacTynHoro cknagy, mac. %:

npoXxapeHun Kokc dppakuii

(-0,8+0,3) MM 11,2-18
npoxapeHun kokc dpakuii (-0,2) i
MM 59-65
npupoaHui rpadit dpakuii 0.8-2
(-0,8+0,3) mm '
KaM'AHOBYriNbHWI Nek peLiTa.

Macy npecyloTb npoaaBnioBaHHAM 4Yepe3 MyHAWTYK. OgepkaHi 3aroToBKW BUNaniowTb, nicns
4YOro MpPOCOYYIOTHL MEKOM, BUManoOTb MOBTOPHO i rpadiTytoTb. Llen cnocié nossonsie opepxatu
Byrneuesui Matepian BUCOKOI LUiNbHOCTI Ta BUCOKOI MiLJHOCTI, 3 BUCOKOK OLHOPIAHICTIO CTPYKTYPU.

Heponikom 3a3HayeHoro cnocoby € oGMeXeHiCTb po3MipiB BUpOOiIB, LLO He O03BONSE ogepXatu
BMpobu 3 apibHo3epHucToro rpacity HeobxigHoi skocTi giameTpom Binblie Hixx 200 MM i JOBXMHO
Oinbwe Hixx 500 mm. Lle nos'da3aHo 3 TuMm, WO nig Yac TepMivyHOi 06pobkM Ha eTanax BMNanoBaHHS i
rpaditauii ApibBHO3epHMCTMX 3aroToBOK 36inbLUeHMX PO3MiIpiB 36iNbYETLCA X PO3TPICKYBaHHA Ta
noripLyeTbCA OAHOPIOHICTE CTPYKTYPW, WO BUKNMKae AedekTn 3aroToBoK. Kpim uboro, npupogHui
rpadit, WO 3aCTOCOBYETLCH, Ma€ LuapyBaTy nyckaTy CTPYKTYpPY, BUCOKY aHi30TpoOnilo enekTpu4Horo
onopy i pO3BMHEHY KOHTAKTHY MOBEPXHIO, TOMY BYrneLeBi BUpobu, Ski BUrOTOBIEHI i3 3aCTOCYBaHHAM
npupoaHoro rpadity, He MalTb [OCTaTHIX €MNeKTPUYHOro Ornopy i CTIMKOCTI A0 OKWUCIEHHS npwu
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ekcnnyaTauil.

B ocHoBy kopucHOI mMogeni noctaBrneHO 3agady po3pobuTu cnocib BUroToBreHHA BUpPOOIB 3
ApibHo3epHucToro rpacpity giametpom o 700 mm i posxumHoo o 3000 mm, Aki MaoTb OAHOPIOHY
YSIBHY LLINbHICTb MO BCi AOBXWHI NpY (POPMYyBaHHI METOAOM eKCTPY3il Yepe3 MyHALUTYK Ta HE MatoTb
AecdbekTiB No TpilmMHax BHACNigoK NoKanbHUX TEPMIYHMUX HAMNpyr y Npoueci ycaakn Ta po3LmMpeHHs nig
yac TepMiyHOi 06pobKM Ha eTanax BMNanioBaHHA Ta rpadiTtadii. Kpim Lboro, npu 36inbLUeHHi po3mipis
BNpoGiB 3 ApibHO3epHucTOro rpadity giametpom go 700 mm i goxumHoro go 3000 mm 36epiraetbca
piBEHb BrAcTMBOCTEN, KM NOTPEOYIOTb CNOXMBAYI, 3HWXKYHOTLCA NMUTOMUIA enekTpuyHui onip (MEO) i
TeMnepaTypHuUn koediuieHT niHinHoro po3wupeHHs (TKIP), wo 3abesnevye 3adoBifbHY
eKcnnyaTauifiHy CTIKICTb ogepXaHnx BUPOOIB.

lMocTaBneHa 3agava BMPIWIYETLCS TUM, LLO Y BidOMOMY cnocobi BUroTOBNEHHS OpiGHO3EPHNCTOro
rpagiTy WNAXOM NPUroTyBaHHA Macu, WO MICTUTb NPOXapeHU KOKC, rpadiT Ta Kam'sHOBYriNbHUI
nek, OPMyBaHHSl 3arOTOBOK EKCTPy3i€l0 Macu 4Yepe3 MyHALITYK, BUMarnoBaHHA 3aroTOBOK, iX
NPOCOYEHHSA KaM'AHOBYriNbHMM MEKOM, MOBTOPHOrO BUMNantoBaHHA Ta rpaditauii, 3rigHO 3 KOPUCHO
MOoZennto, Ang NPUroTyBaHHS Macu BUKOPUCTOBYIOTb MPOXaPEHUI roN4acTMi KOKC, LUTY4YHMI rpadiT,
KaM'sHOBYriNbHWMA nek Ta gopaTkoBo okewp 3aniza (lll) i cTeapuHOBY KMCNOTY, MPU HACTYMHOMY
CNiBBigHOLLEHHi KOMMNOHEHTIB, Mac. %:

NpOXXapeHUn ron4yacTum KOKC

cpakuii (-0,8+0,2) MM ar-st
NPOXapeHWUn ron4acTUin  KOKC 13-23
dpakuii (-0,5+0) mm

LWTYYHUIA rpaddiT dopakuii 3.7
(-0,5+0,2) Mmm

okcug 3anisa (I11) 0,1-0,4
CTeapuHOBa KuUcroTa 0,1-0,3
KaM'ssHOBYTiNbHUIA Nek pewTa,

npv UbOMY NPOXapeHWi ronyacTuin KOKC ANs NPUMroTyBaHHA Macu HarpiBatloTb Ao Temnepartypu 150-
190 °C npoTtsrom 20-50 xBunuH Ta neped GOPMyBaHHSAM 3aroTOBOK Macy NigaaloTb BaKyyMyBaHHIO.
MpoxapeHui ronyacTuii KOKC Mae OiNCcHY wWinbHicTb 2,11-2,17 r/cm® i OUiHKY MIKPOCTPYKTYpU He
MeHwe Hix 5,3 Gana, npuyomy npoxapeHun ronyactum kokc dpakuii (-0,5+0) MM opepxyloTb
pPO3MenoBaHHAM Y TpaneueigansHoMy MNuHI. LWTy4HMI rpadiT mae aiicHy WinbHicTb 2,20-2,27 r/cmd.
[na npurotyBaHHA Macu BUKOPUCTOBYIOTb KaM'SSHOBYTiSIbHUI NEK 3 TeMNepaTypolo po3M'aKLLIEHHS 85-
90 °C i KOKCOBUM 3anuLLIKOM He MeHLle HixX 55 %, a Ang npocoyeHHs 3aroTOBOK BUKOPUCTOBYIOTb
KaM'AHOBYTiNbHWI NEK 3 BMiICTOM HEPO3UYNHHUKX Y XiHOMiHI pedoBuH 0,1-3,0 %.

3aaBneHun cnocid® BUroTOBMNEHHS ApiOHO3epHUCTOro rpadity po3pobneHun Ha OCHOBI BMOOPY
XapaKTepUCTWK i MiATOTOBKM CUPOBMHHUX MaTepianis, nigdopy peuenTypy, a TaKOX perynoBaHHS
OKpEeMUX TEXHONOTYHUX onepadiin, JO3BONSE BUPILLUTY NOCTaBneHy 3ajady.

lMpoxapeHun ronyacTmini KOKC XapakTepuU3YETbCS SCKPaBO BUPAXKEHOK aHi30TPOMietd BOJIOKOH,
HU3bKUM BMICTOM reTepOAOMILLOK, BUCOKOK NMUTOMOHO LLISNIBbHICTHO i XOPOLLOK 30aTHICTIO Ao rpaditauii,
LLIO 4O3BOJISE 3aCTOCOBYBATM BMCOKI TemrnepaTypu HarpiBsy ogepxaHunx 3 ron4actoro Kokcy BMpobis B
npoLieci ekcnnyaTauii, 3HWXKyBaTK iX OKUCNEHHs1, 3abe3nevyBaTtu HU3bkun TKIIP, i, oTxe, MiHimizyBaTn
MNMOBIPHICTb YTBOPEHHSA TPILLUH Nig Yac ekcnnyaTauii Bupobis.

[dopgaBaHHA WTy4HOro rpadpity npuv BUroTOBrEeHHI BMpOGiIB 3 ApibHO3epHUCTOro rpadity
piametpom o 700 mm i gosxuHow go 3000 MM [03BONSAE 3MEHLIMTM TUCK MpU POPMYBaHHI
3aroToBOK, TOMY L0 Nif Yac hOpMYBaHHS 3epHa rpadiTy nerie nepemilyoTbCa B Maci, HiX 3epHa
KOKCY, TakuM YMHOM MOKPALLYOTLCA YMOBU MEPEMILLEHHS MacK: BigOyBaeTbCs KOB3aHHSA LIapiB LWoao0
oavH opgHoro. Lle Hagae gopaTkoBy MNacTUYHICTb Maci, nonerwye nepemilleHHs Ta YLinNbHEHHSA
3epeH HarnoBHIOBava Ta YCYHeHHs penakcauiiHux Hanpyr. BHacnigok uboro 3arotoBku chopmyoTbCs 3
MiHIManbHUMKU 3anuiikamu Hanpyru. [pu BunantoBaHHI TakuxX 3aroTOBOK YTBOPKETbLCA CTPYKTypa 3
MEHLLOK KiNbKICTIO BHYTPILLHIX gedekTiB, Wo Ccnpuse nomninweHHo AKkocTi Bupobis. Kpim uboro,
WTYy4HU rpaditT, Ha BiAMiIHY B4 NPUPOAHOro, Mae OAHOPIAHY LWiNbHY apmMoBaHy aHi30TPOMHY
CTPYKTYpYy Ha MIKpPO- | MakpopiBHSIX, Big ApiOHOBOMOKHMUCTOI OO0 BenukoronyacToi, 3 O6inbL
OOCKOHAamNoK  KpPUCTamniyHOK  peLwiTKow, WO Hajani cnpuse NigBUMLWEHHK  WiNbHOCTI  Ta
TennonpoBigHOCTI, 3HMkKeHHo NMEO BMpobiB, ogepxaHyx 3 4O4ABaHHSAM LUTYYHOro rpadity.

CniBBigHOLLEHHS paKLii NpoXapeHOoro ronyacTtoro KOKCY i LWTYYHOro rpadity B ONTUMarnbHO
nigibpaHomy [o3yBanbHOMY peLenTi NpUroTyBaHHS mMacu 3abeanedye piBHOMIPHWIA PO3MOAIN Mneky i,
3rogoMm, NEKOBOro MpoLLapKy MK YacTMHKaMM KOKCY, L0 [O03BOMSE ofepxaTn onTUManbHUN CTYMiHb
yLiNbHEHHST MacK nNpy hOpMyBaHHi ApiOHO3ePHUCTMX 3aroToBOK AdiameTpom o 700 MM i LOBXMHO
no 3000 MM MeTOOOM eKCTpysil Yepe3d MyHALWTYK. TakoxX ue AO03BONSAE MiHIMi3yBaTW BHYTPILLHI
TEPMIYHi Hanpyrn B OpibBHO3epPHUCTUX 3aroToBkax AiameTpom o 700 mm i goexuHoto go 3000 mm nig
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yac TepMiyHOI O0OpobKM Ha eTanax BuNanioBaHHA Ta rpaditauii, pe3ynbTaToM 4Yoro € BiACYTHICTb
BHYTPILLHIX TPILUWH y 3aroTOBKax Ta oepXaHHs BUpoOiB i3 3agaHMMy BNAcTUBOCTAMMU.

EkcnepvmeHTanbHO BCTaHOBMEHO, WO BMIiCT 47-57 mac. % npoXapeHOro ronyacToro KOKCy
dpakuii (-0,8+0,2) mm Ta 13-23 mac. % npoxapeHoro ronyacTtoro kokcy gpakuii (-0,5+0) mm B maci
AN BUrOTOBNEHHS ApibHO3epHUCTOro rpadity € HeobxigHum i goctaTHiM. [Mpu BMICTi NnpoxapeHoro
ronyactoro kokcy dpakuii (-0,8+0,2) Mm MeHwe Hik 47 mac. % YTBOPIETbCA 3HA4YHA KiMNbKiCTb
KOPOTKUX MIKPOTPILLMH, @ Npy BMICTi NpoXapeHoro ronyacTtoro kokcy dpakuii (-0,8+0,2) mm GinbLue
Hi>X 57 Mac. % Ta BMICTi npoxapeHoro ronyacTtoro kokcy dpakuii (-0,5+0) mm meHwe Hix 13 mac. %
CTYMiHb YLiNbHEHHST MacK 3HWXYETbCS. BMicT npoxapeHoro ronyactoro kokcy dpakuii (-0,5+0) mm
Oinbwe Hix 23 mac. % npu3BoAWUTb A0 30ifbLUEHHS KINbKOCTI KaM'AHOBYTINBHOIO Meky, HeobXigHoro
ANsi BUrOTOBJIEHHS Macw, BHACMiZOK YOro, 30iNbLUyeTbCS BMXiO NETKMX PEYOBMH MpW BUMNaroBaHHI,
WO MpuM3BOANUTL OO0 NiABULLEHHS OedEeKTHOCTI 3aroTOBOK, 3HWXKEHHS 1X LWiNbHOCTI, MNOripLeHHs
MiLHocTi Ta 36inbLueHHs MEO.

EkcneprvmeHTanbHO TakoX BCTAHOBIEHO, L0 HEOOXiAHMM i AOCTaTHIM € BMICT LUTYYHOro rpadity
3-7 mac. %. BmicT wryyHoro rpacity MeHwe HixX 3 mac. % npu3BOAMTb OO YTBOPEHHS TPILWMH B
ApidbHO3epHNCTUX 3aroToBkax giametpom o 700 mm i goexmHow go 3000 mm Ta ix gedopmadii npu
BMNantoBaHHi, a BMIiCT Binblie HiX 7 mMac. % npu3BoauTb A0 CTPYKTYPHUX AedEeKTiB 3aroTOBOK Mpu
BMManoBaHHi Ta rpacdpitadii, WO HeEraTMBHO BMNIMHE HA SKICTb FOTOBUX BMPOGiB. KpiMm Lboro, WTy4yHUn
rpadit, kMM gogaHun y Burnsaai dpakuii MeHwe Hix 0,2 MM, BUKIMKAe posllapyBaHHs 3aroToBOK Mig
yac X opMYyBaHHS, WO NpU3BoanTb A0 AedekTiB BUpoOiB 3 ApibHO3epHUCTOrO rpadiTy.

HopaBaHHsa okcugy 3aniza (lll) B «kinbkocTi 0,1-0,4 Mac. % [03BOMSE 3MEHWWUTU HagmipHe
HabyxaHHs NPoXKapeHOoro ronyacToro KOKCcy nig Yac rpaditauii, ocobnueo npu temnepatypax 1500-
1800 °C, ke npu3BoauTb OO YTBOPEHHS TpillMH B 3aroToBkax Mig 4ac rpacditauii. Bmict okcuay
3anisa (Ill) 0,1-0,4 mac. % € onTMManbHuUM. Akwo okcug 3aniza (Ill) BUKOPUCTOBYETLCS B KiNIbKOCTI
MeHwe Hix 0,1 %, HabyxaHHs1 KOKCY 36epiraeTbcs, a BUKOpUCTaHHA Ginblue Hix 0,4 % € HegouinbHUM,
TOMY LIO He Mpu3BOAUTb OO0 NOKPALLEHHS BNacTUBOCTEW Ta CTPYKTypu ApibHO3epHMCTOro rpadity,
Npv LbOMY MOrO 30MbHICTb 36iNbLUYyETLCS.

CrteapuHoBa KMCNoTa, sika € NOBEPXHEBO-AKTMBHOK PEYOBMHO, NOKPAaLLye NNAaCcTUYHICTb Macu Ta
ymMoBU popmMyBaHHSA OPiBHO3EPHNCTMX 3aroToBOK AiameTpom o 700 mm i gosxumHoto Ao 3000 mm, wo
A03BONsE odepxaTu Binbl LWinbHY Ta OOHOPIAHY CTPYKTypy. Bmict cteapwuHoBoi kucrotun 0,1-0,3
Mac. % € HeobxigHuM i goctaTHiM. BmicT MeHwe Hix 0,1 mac. % He mMae NoO3MTUBHOIO edekTy Ha
nnacTuyHiCTb Macu, a Ginblwe Hix 0,3 Mac. % npmn3BoanTb 40 36iNblEHHST 06'€EMHOr0 PO3LIMPEHHS
3aroToBOK i Hagani Ao X NO340BXHLOrO PO3TPICKYBaHHA Mig Yac rpaditaui.

HarpiB npoxapeHoro ronyactoro KOKCY [Afisl BWUIOTOBMEHHS Macu [O3BONA€ NONinwuTn
3MOYYBaHICTb 3€peH KOKCY MeKOM, CMpUsie HambinbLIOMy MNPOHMKHEHHIO MeKy Yy BigKPWUTI Mnopu
KOKCOBOrO 3epHa, (popMyBaHHIO MiHiIManbHOI TOBLUMHM NEKOBOro MPOLUapKy, i B pe3ynbTaTi 3HUKEHHO
MEO Ta nigBMWEHHIO MILHOCTI WOoJo 3rMHaHHA BMpoGiB 3 gpibHO3epHMCTOro  rpadity.
EkcnepvMeHTanbHO BCTAHOBMNEHO, O ONTUMAaNbHUM € HarpiBaHHS MPOXapeHOro ronyacToro KoKcy
no temnepatypm 150-190 °C npoTtsarom 20-50 XxBUnWH.

Onepauisa BakyymyBaHHA Macu nepeg eTanom (OpMyBaHHs ApiIGHO3EePHUCTUMX 3aroToBOK
piameTtpom o 700 mm i gosxunHow o 3000 MM MeTOLOM eKCTpy3ii Macu 4Yepes MyHALITYK cripusie
BUAANEHHI0 3 Macu NeTKMX pPedyoBUH (napiB Meky i NoBiTps) i, TUM camMuM, NigBULLYETLCH LWINbHICTb
Macu npu popmyBaHHi, WO [03BONSE CPOpMyBaTU METOAOM EKCTPYy3ii Macu yepes MyHOLWTYK
3aroToBKM 3 MOMINWIEHOK CTPYKTYPOI, a TaKoX MiHiMi3yBaTh MMOBIPHICTb YTBOPEHHS TPIWMH B
3aroToBkax nig vac ix BunantoBaHHs Ta rpacditauii.

OpepxxaHHA npoxapeHoro Kokey dpakuii (-0,5+0) Mm B MnMHI TpaneueiganbHOro Tuny, Ha BigMiHy
Bij KynbOBOIo MIIMHA, A03BONSE 30epertn aHi3oMeTpil0 3epeH KOKCY, L0 MO3UTUBHO NO3HAYaETbCSA Ha
npoueci ekcnnyartauii Bupob6iB 3 apibHo3epHucToro rpacity, a came BIiACYTHOCTI 3MiHM PO3MipiB
(poswmpeHHs) B NpoLeci ekcnnyaTalii, i 9k pe3ynbTar, iX po3TpiCKyBaHHS.

BrkopucTaHHsl ronyacToro Kokcy 3 AiACHOK LWinbHicTio 2,11-2,17 r/cm® fo3Bonsie ogepxatu
OpibHO3epHuUCTI 3aroToBku giameTpom o 700 mm i goexnHot go 3000 MM HeoOXigHOI WiNbHOCTI, a
TaKoX 3MEHLUUTM iX PO3TPICKyBaHHA MNPV BUNAsOBaHHI 33 PaxyHOK 3HWKEHHS BUAINEHHS NeTKUX
PEYOBMH B MpoLEeCci BUNantioBaHHs. BUKOpUCTaHHS KOKCY 3 OIMCHO LiNbHICTIO MeHLWwe Hixk 2,11 r/cm3
NpU3BOAMTL OO YTBOPEHHSA TpIlUMH BHACMNIOOK HEOOHOPIAHOI yCadkM 4YacTWHOK MaTepiany npwu
BMMNanoBaHHI Ta rpaditauii, a 3 AilcHOW wWinbHicTio Oinbwe Hix 2,17 r/cm® - 0o 36inblUeHHS
COpOUiNHOI EMHOCTI KOMMOHEHTIB i 306iNblUEHHST KiNbKOCTi KaM'ssHOBYTifNIbHOro neky, HeobxigHoro ons
BUFOTOBMIEHHA MacW, LWO MpuM3BOAUTL A0 NiABULLEHHA OedEeKTHOCTI 3aroTOBOK, MOTipLEHHs 11X
MiLHoCTi i 36inbweHHsa MEO. OuiHka MIKPOCTPYKTYPW MPOXApPEeHOro ronyactoro KOKCy BMMBAE Ha
AKICTb | XapakTepucTukM ApibHO3epHUCTOro rpadity, nepegyciM Ha MOro enekTponpoBigHICTE Ta
TKIIP. MNpoxapeHuii ronyacTuii KOKC 3 OLLIHKOK MIKPOCTPYKTYPU HE MeHLUe Hixk 5,3 Gana mae BUCOKMI
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CTYMiHb CTPYKTYPOBAHOCTI, i, OT>Ke ApiGHO3epHUCTMI rpaddiT, WO BUIFOTOBIEHUI 3 TAKOrO KOKCY, Mae
KpaLli enektpuyHi BnactmeocTi i TKJIP.

BukopucTaHHst WTy4yHOro rpadoity 3 AicHOW0 LWinbHicTio 2,20-2,27 r/cM® [03BOMsSie ogepkatu
BUpobu 3 apibHo3epHucToro rpacity giametpom o 700 mm i gosxuHoto go 3000 mm 3 3agaHvmu
winbHicTio, NMEO Ta ekcnnyaTtauinHnMmmn xapaktepuctukamu. LUTyuyHun rpadit 3 AiNCHOK LWiNbHICTIO
MeHwe Hik 2,20 r/cm® Mae Hu3bki CTymiHb rpaditauii, CTyniHb KpWUCTaniyHOCTi Ta po3Mip 30H
MOHOKpUCTaniyHnx obnacren, BAKOPUCTaHHS Takoro rpadity npu3soantb Ao Bucokoro NEO Bupobis.

Kam'saHoByrinbHWI nek 3 TemnepaTtyporo po3m'skiieHHs 85-90 °C i KOKCOBMM 3annLLKOM HE MEHLLe
HiXX 55 %, K1 BUKOPUCTOBYETLCSA ANSA BUFOTOBMNEHHS Macu, Ma€e HU3bKWUIA BMICT NETKUX PEYOBUH, LLO
Crnpu1sie NONIMWEHHIO SIKOCTi BHYTPILLIHLOT CTPYKTYpW BMPODGIB, 36iNbLLIEHHIO iX LWiNbHOCTI Ta MiLHICHMX
BNacCTUBOCTEWN.

Kam'sHOBYrinbHU MNeK 3 BMICTOM HEpPO3YMHHMX Yy XiHomiHi pedoBuH 0,1-3,0 %, SKui
BUKOPUCTOBYETLCS OS5I MPOCOYEHHS1 APiIGHO3epHMCTMX 3aroToBoK AiameTpomM 0 700 MM i JOBXUHOK
0o 3000 MM, cnpusie NiABULLEHHIO CTYNEHSA 3anOBHEHHS He TifMbKM BENUKMX Makponop 3aroToBOK, ane
i Mikponop, wo npu3BoauTb A0 3HWxeHHs [MEO, TKJIP Ta nopuctocti, HabyBaHHA pPiBHOMIpHOI
LWiINbHOCTI 3aroTOBOK MO 06'eMy Ta MONINWEHHS iX CTPYKTypwu. MiHiManbHO MOXNMBUA BMICT
HEPO3YMHHUX Y XiHOMiHI PEYOBVH Yy KaM'sHOBYrifIlbHOMY NEeKy Afs NPOCOYEHHS 3arOTOBOK CTAHOBUTL
0,1 %, npu BmicTi BinbLe Hix 3,0 % npoHMKalya 34aTHICTb NEKy 3HUXYETHCS.

TakMMm 4MHOM, 3 BMLLEHABEAEHOro BUMMMBAE, WO 3asBrieHa CYKYMHICTb O3HAK € HeobXigHoW W
AOCTaTHBbOI ANS BUrOTOBMEHHs BMPOGIB 3 ApibHO3epHucToro rpacdity giametpom go 700 mMm i
aoxuHoto 0o 3000 MM, WO MatoTb OAHOPIAHY YSABHY LUIMBbHICTb NO BCiA AOBXWHI Npn dOpMYBaHHI
EKCTPY3i€to yepes MyHOWTYK Ta He MaloTb AedekTiB No TpiluMHax BHACMIOOK ycaaku Ta PO3LUMPEHHS
nig Yac BunantoBaHHA Ta rpaditadii, i npu uboMy 30epiraloTb BRAcTMBOCTI, WO 3abe3nevyyoTb
3a0BiNbHY eKkcnnyaTauiiHy CTiRKICTb, SIKOi NOTPebyTb CnoXuBaui.

CyTb KOPUCHOT MoAerNi NOSICHIETLCS NPUKNagamu.

Peanisauisi cnocoby Ta ekcnepumMeHTanbHi JOCNiMKEHHS 3aicHeHi y npoMucrioBnx ymoBax MNMpAT
"YkpaiHcbkui rpadit". Y BCix npuknagax 3AiNCHeHHS BUMKOPUCTOBYBaNW CTaHAapTHE YCTaTKyBaHHS
ANsi BUrOTOBMEHHS 3rpaddiToBaHNX martepianis.

Mpuknag 1.

[ns BuroToBneHHs ApibHO3epHUCTOro rpadity BUKOPUCTaNM MNPOXapeHWn ronyYacTui KOKC 3
AivicHoto WwinbHicTio 2,16 r/cm® i ouiHkol MiKpocTpykTypu 5,4 6ana. [Ons ogepxaHHs dpakuii (-
0,8+0,2) MM npoxapeHuh ronyacTum KOKC nigganu ApobneHHo y MonoTkoBin gpobapui i notim
po3cisanu Ha cuTtax 3 po3mipoMm komipok 0,8 mm i 0,2 mm. ®pakuito (-0,5+0) Mm ofgepxann LWNSXom
po3MentoBaHHs B TpaneweiganbHoMy MiuvHi. LUTy4HMI rpadpiT 3 giicHoo WinbHicTio 2,24 r/cm® Takox
nigoanu gpobneHHo y MONOTKOBIN ApobapLi i NOTiM po3cisiny Ha cutax 3 po3MipoM KOMipok 0,5 MM i
0,2 mm anga ogepxaHHsa dpakuii (-0,5+0,2) mm.

Y amilyBanbHy MalwnHy 3aBaHTaxunu 4 mac. % WTy4Horo rpadiTy dpakuii (-0,5+0,2) mm.

MpoxapeHun ronvactum kokc dpakuii (-0,8+0,2) MM y kinbkocTi 52 mac. % i npoxapeHun
ronyactun kokc dopakuii (-0,5+0) mm y kinbkocTi 18 mac. %, a Takox 0,2 mac. % okcugy 3anisza (lll)
3aBaHTaXWnu B eNeKkTponigirpisay WWXTK Ta 34iicHioBany ix Harpis 4o Temnepatypu 170°C npoTtdrom
45 xBunuH. Harpity OO0 3agaHoi TemnepaTypy CyMmill 3aBaHTaXwnu B 3MiWyBanbHy MaLUUHY i
3[iMicHIoOBany 3miwyBaHHs npotarom 10 XBUnNuH.

[lo niaroToBneHoi CyMilli MPOXXapeHoro ronyacToro KOKCy, WTYYHOro rpadiTy Ta okcuay 3anisa
(I popanun 25,7 mac. % kam'AHOBYTINBLHOIO NMEKy 3 TemnepaTypol Po3m'aKkweHHs 88 °C i KOKCOBUM
3anuwkom 57 %, Harpitoro go Temnepatypu 190 °C, i npogoBxyBanu 3millyBaHHA npoTsrom 50
XBUIUH. 3a 3 XBUNWHM OO0 3aKiHYEeHHS 3MillyBaHHS B 3MillyBanbHy mawuHy goganm 0,1 mac. %
CTeapVHOBOI KUCNoTW. [NpUroToBNeHy Macy BMBAHTaXKUNM i3 3MiWlyBanbHOI MalWHW Ta 34IMCHUIK
oxornogkeHHs Ao temnepatypu 125°C.

OxonomKeHy macy 3aBaHTaXWrnu y NPOLIMBHUIM Mpec Ta 34iNCHI0Banu BakyyMyBaHHS Macu 3a
BEMNUYMHOIO 3aNULLIKOBOrO TUCKY 83 MM pT. CT. i3 BATPUMKOIO 3aNULLIKOBOrO TUCKY MPOTArOM 22 CeKyHA,.
3aroToBkM copmMyBanu ekCTpysielrd Macu 4Yepes MyHALITYK NPOLMBHOrO npecy npu tucky 120-140
Krc/cm?.,

B pesynbTaTti ekcTpy3iHOro coopmyBaHHS ogepxanu oopMoBaHi 3arotoBku giametpom 700 MM Ta
poxuHoto 3000 MM 3 ysiBHO LWinbHicTio 1,75-1,78 r/icms.

OpepxaHi 3arotoBky BUNAnNunu, Nicns 4oro 34iNCHUNN X NPOCOYEHHS KaM'SHOBYTINbHUM MEKOM 3
BMICTOM HEPO3YMHHUX Yy XiHOMiHi pedvoBuH 2,0 %, MNOBTOpPHO Bunanunu Ta 3rpadityBanu. [Ons
BUrOTOBIIEHHSA BMPOGIB 3 ApibHO3epHUCTOro rpadity 36iMblIeHNX pO3MIpIB pexvMu BUNarntoBaHHA Ta
rpaditauii npooamnu GinbL NAaBHO, NpU LUbOMY TpMBanicTb npouecis 6yna 36inbweHa Ha 60-70 %
MOPIBHSIHO i3 BUTOTOBITEHHAM BMPOGIB 3 ApiGHO3epHUCTOro rpadiTy MEHLLOro giameTpa.

Micna rpadpiTauii 34INCHUNN OXONMOMKEHHSA 3arOTOBOK Yy MedYi, BMBAHTAXWIM 3aroTOBKM Ta
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BM3HAYUINK KiNbKiCTb OpakoBaHMX MO TpilWMHaX 3arotoBok. Ha 3paskax gpidbHo3epHUCTOro rpadity,
BifibpaHuMx 3 TOpLA 3aroTOBOK, BU3HAYMNK (Pi3NKO-MexaHiuHi BNacTMBOCTI ApiOHO3epHUCTOro rpadity:
ysIBHY LWinbHiCTb BignosigHo go ACTY ISO 12985-1, mexy MIiLHOCTI WoA0 3rMHaHHS BignoBigHO A0
MBB YM-16-834, MNEO signosigHo go ACTY ISO 11713, TKIP (20-520 °C) signosigHo o MBB YM-
04-530.

Mpuknapg 2.

Cnoci6 3giicHunu 3a npuknagoMm 1, ane He BUKOHYBanu onepailo HarpiBaHHA NpoXapeHoro
ron4yactoro Kokcy Ta okcuay 3anisa (Ill) B enekrponigirpisayi wunxru.

Mpuknag 3.

Cnocib 3giicH1nu 3a npuknagom 1, ane He BUKOHYBanu onepauito BakyyMyBaHHS Macwu.

Mpuknag 4 (3a HAaNGNKYMM aHAIOroMm).

HadToBuin kokc mapku KHIC npoxapunu y nedi npoxaptoBaHHs npu Temnepatypi 1250°C.
MpoXxxapeHun KOKC NOAPIOHUNM Yy KyNbOBOMY MITMHI A0 ogepaHHst dopakuii (-1,2+0,3) mm. MoTim Ha
cuTi 3 po3mipom komipku 0,8 mm Bigcisanu dppakuito OinbLue Hix 0,8 Mm.

Y aMmilwyBasnibHy MalUWHY 3aBaHTaXXWUN NPOXapEHNn KOKC Ta NPUPOSHUI rpadiT, Npu HacTynHoMy
CrMiBBiAHOLLIEHHI KOMIMOHEHTIB, Mac. %:

npoXXapeHun KOKC dpakuii -

0,8+0,3 MM 18,0
;r:ﬂomapeHmm KOKC dppakuii - 0,2 59.0
npupogHui rpadit dpakuii - 20
0,8+0,3 Mmm v

3giricHoBanu 3miwyBaHHs WKXTU npotarom 10 xBunvH. o nigrotoBneHoi wuxtu goganu 21
Mac. % KaM'ssHOBYrinbHOro neky Mapku A. Macy 3milanu, 3aBaHTaXunm y npec.

MpecyBaHHa 3aroTtoBok gdiametpom 200 mm i goxumHoo 500 MM 34iCHUNM NpodaBfitOBaHHAM
yepes MyHALTYK npu TUcky 153-160 krc/cm2.

3arotoBku Bunanunu go temnepatypu 1250 °C 3a 323 roguHu i nigganu NnpocodyBaHHIO MNEKOM
Mapku A, NOTiM NOBTOPHO BMNanunu i arpaditysanu.

Mpuknag 5 (3a HaNGMKYMM aHanorom).

Cnocib 3gincHunu 3a npuknagom 4, ane BUrotoBuUnu 3arotoBku giametpom 700 MM Ta JOBXMHOK
3000 Mm. PopmoOBaHi 3aroToBKM Manu AedEKTHICTb y BUrNAAi MONepeyHnX TPILWWH y BENUKIN KiNbKOCTI
Ha noBepxHi. Yepe3 gedekTHICTb 3aroToBok 06pobky Ha noganbluvx nepeginax BupobHuUTBa He
BUKOHYBaru.

PesynbTatv BM3Ha4YeHHs i3NKO-MEXaHIYHUX BMNacTMBOCTEN ApiBHO3epHUCTOro rpadity Ta
KiNbKIiCTb AedEKTHNX 3aroToBOK, BUTOTOBIEHNX 3a npuknagamu 1-4, HaBegeHo y Tabnuui Hmk4e.
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Tabnuug
Mpuknan Ne Hanbnwxunn
aHanor
1 2 3 4

Poamipu 3arotoBok, MM:
- DiameTp 700 700 700 200
- JOBXMHa 3000 | 3000 | 3000 500
BwmicT, mac. %:
- npoxapeHoro HadgpTooro kokcy KHIMC dp. (-0,8+0,3) mm - - - 18
- npoxapeHoro HacpTosoro kokcy KHIMC dp. -0,2 mm - - - 59
- npupogHoro rpacity ¢p. (-0,8+0,3) mm - - - 2
- neky mapku A - - - 21
- NpoXapeHoro ronyacrtoro Kokecy ¢p. (-0,8+0,2) mm 52 52 52 -
- NpOXapeHoro ronyacrtoro Kokecy ¢p. (-0,5+0) mm 18 18 18 -
- WwTyyHoro rpacdity dp. (-0,5+0,2) mm 4 4 4 -
- okemgay 3anisa (Ill) 0,2 0,2 0,2 -
- CTeapMHOBOI KNCNOTH 0,1 0,1 0,1 -
- neky mapku B 25,7 25,7 25,7 -
Temnepatypa HarpiBaHHA NPOXapeHOro ronyacToro KOKCy Ta

: o 170 - 170 -
okcuay 3anisa (lll), °C
Pexum BakyymyBaHHA Macu:
- 3anuLWKOBUA TUCK, MM PT. CT. 83 83 - -
- BUTPUMKA 3aJIMLLIKOBOrO TUCKY, C 22 22
YdBHa WinbHicTb, r/’cm3 1,75 1,73 1,72 1,73
Mexa MiuHocCTI Woao 3rmHaHHs, MlMa 25 18 21 24
MuToMuiA enekTpn4HUn onip, MKOM*M 5,0 6,1 55 10
TemnepaTypHUi koedilieHT niHinHoro poswnpeHHs, x106 K1| 1,6 1,8 1,8 3,3
Kinbkictb AedeKkTHUX 3arotoBok, % 3,2 9,2 12,3 3,5

Takum 4YMHOM, BWMKOPWUCTaHHA 3asiBIEHOTO CMOCOOYy BUrOTOBMEHHA OpiOHO3epHUCTOro rpadity
[03BOMNUTb BUrOTOBMATY BUpoOK 3 ApibHO3epHMCTOro rpadity giametpom go 700 MM i JOBXMHOK [0
3000 mm, AKi MatoTb OLHOPIAHY CTPYKTYPY Ta HU3bKWIA MOKa3HWK Bpaky nicns TepmidHMX nepeginis.
3acTocyBaHHs MoONepeaHbOro HarpiBy MNpOXapeHOoro ronyacToro KOKCYy AN MNpUroTyBaHHs Macu
OO03BOISIE 3HU3UTU Bpak No TpilmMHax OpidHO3EePHNCTUX 3aroToBOK AiameTpom o 700 MM i OBXMHOKO
pgo 3000 mm 6inbwe HiX yTpwui. MNpyn ubomy opepxkaHi Bupobu 3 OpibHO3epHUCTOro rpadity
diameTtpom o 700 mm i gosxuHot fo 3000 Mm 36epiraloTb BUCOKI MOKA3HMKM LLUINIbHOCTI Ta MILHOCTI
Ta HU3bKUIN NOKA3HUK MUTOMOIO €NTIEKTPUYHOrO Oropy.

KpiMm uUbOro, BMKOPWUCTaHHSA cnocoby, WO 3aABMASETbCH, HEe BUMarae 3amiHW ICHYHYOro
yCTaTKyBaHHs i BUKMOYAe HeOOXiOHICTb BUKOPUCTAHHSA METOAY i30CTAaTUYHOIO MPEeCcyBaHHSA, SKURA Y
3B'sI3KY 3 HEBMCOKOI NPOAYKTUBHICTIO € HEJOLINbHUM AN CEePiNHOro BUPOOHMLTBA.

®OPMYIA KOPUCHOI MOJEN!I

1. Cnocib BMrotoBneHHs OpibHo3epHUCTOro rpadiTy, WO BKIKOYAE NPUrOTYBAHHA Macu, sika MIiCTUTb
npoXapeHun KOKC, rpaddiT i KaM'ssHOBYTINbHUIA NekK, popMyBaHHA 3aroTOBOK EKCTPY3i€l0 Macu 4vepes
MYHALITYK, BWMNaniBaHHA 3arOoTOBOK, iX MPOCOYEHHA KaM'SHOBYFNIbHUM MEKOM, MOBTOpHE
BMManoBaHHA Ta rpacditauilo, $Kkun BiApPI3HAETbBCA TUM, WO AN NPUrOoTYBaHHA  Macu
BUKOPUCTOBYIOTb MPOXapEeHUN ronyacTuii KOKC, LWTYYHUA rpaddiT, KaM'aHOBYTINbHUA NeK Ta A0AaTKOBO
okeng 3anisa (lll) i cTeapuHOBY KMCMOTY, NpY HAaCTYMHOMY CMiBBIGHOLLEHHI KOMMOHEHTIB, Mac. %:
npoXapeHunm  ronyacTun  KOKC

47-57
dpakuii (-0,8+0,2) mm
NPOXapeHunh  ronyactum  KOKC
dpakuii (-0,5+0) mm
WITy4yHUn rpacpit dpakuii (-0,5+0,2) 3.7

13-23

MM
okcmg 3anisa (I11) 0,1-0,4
CTeapuHOBa KuUcroTa 0,1-0,3
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KaM'sHOBYTiNIbHUI Nek pewTa,

npu LbOMY MPOXXapeHWn ronYyacTUin KOKC AN NpUroTyBaHHA Macu HarpisaoTb 00 Temnepatypu 150-
190 °C npotarom 20-50 xBunuH Ta nepen hopmMyBaHHsIM 3aroTOBOK Macy nigaatTb BaKyyMyBaHHIO.

2. Cnocié BWUroTOBIEHHA ApibHO3epHUCTOro rpadpity 3a n. 1, kWA BigpisHAETbCA TuUM, LLO
NPOXXapeHWn rofyacTuii KOKC Mae AiNcHY wWinbHicTe 2,11-2,17 r/cm® i OUiHKY MIKPOCTPYKTYpU He
MeHLue Hix 5,3 6ana.

3. Cnocié BWUroToBrEeHHSA ApibHO3epHUCTOro rpadpity 3a n. 1, kWA BigpisHAETbCA TuUM, LWLO
npoXapeHui ronyactum kokc dpakuii (-0,5+0) MM ogepKytoTb PO3MENOBaHHAM Y TpaneueigansHoMy
MIIUHI.

4. Cnocib BUrotoBneHHsa apibHo3epHMCcTOro rpacdity 3a n. 1, akMin BigpPI3HAETLCA TUM, L0 LUTYYHUIA
rpadit Mae AikcHy WinbHicTb 2,20-2,27 r/cm3.

5. Cnocib BurotoBneHHst ApibHO3epHUCTOro rpadity 3a n. 1, Akuii BiAPISHAETLCA TUM, WO ANS
NPUroTyBaHHA Macu BUKOPUCTOBYIOTb KaM'SHOBYTINIbHUI NeK 3 TeMnepaTypor po3m'sKkleHHa 85-90
°C i KOKCOBMM 3anuLLKOM He MeHLUEe Hixk 55 %.

6. Cnocib BMroToBneHHst OpiOHO3epHUCTOro rpadity 3a n. 1, Ak BiAPISHAETBCA TUM, WO AN
NPOCOYEHHSA 3aroTOBOK BUKOPUCTOBYIOTb KaM'AHOBYFINIbHU MEK 3 BMICTOM HEPO3YMHHUX Y XiHOMiHi
peyoBuH 0,1-3,0 %.

Komn'totepHa BepcTka C. Yynin

1O "YkpaiHcbkuil HaUioHanbHWUIA ogic iIHTENeKTyanbHoI BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601



