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M3o6peTeHne oTHocMTCH K cnocoby N3roToBreHus
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aToro cnocoba. [ns sToro cnoco6 W3roToBneHusi
YrornbHbIX 6pUKETOB B COOTBETCTBUU C M30OpeTeHnem
BKIOYM@eT onepauun: nepBUYHOW COPTUPOBKA MO
pasMmepy 4acTul NepBOW rpynnbl Yyrms Ans
npuUroTaBfeHNs MErKoro yrns; AoMellnBaHne BTOPOn
rpynnel yrns, kKoTopoe nMmeeT cpefHee anbbeno (Rm)
0,8 WM BblWe, K MeNKOMy Yrio; BbICyLUMBaHNE
CMELLaHHOro Yrms, KOTOpOe COOAePKMT MEeNKUM yrorb
M3 MepBOW rpynnbl yrs W BTOpYIO Tpynny yrms, v

BTOPUYHOW COPTUPOBKM MO pasmepy 4acTul 3Toro
CMellaHHoro ymd; poGaBneHWe yKpennsioLlero

areHTa K CMellaHHOMY YITo U CMELUUBaHWe 3Toro
YKPENMSAIOWEro areHTa Cco CMeLaHHbIM  Yrmem;
nobaeneHne cBAsylolel Menacchkl K CMellaHHOMY
Yyl M CMellMBaHWe CBA3ylolWeld Menacchl co
CMellaHHbIM  YrmeM; W W3rOTOBMEHWe  YrofbHbIX
GpuKeTOB POPMUPOBAHNEM CMELLAHHOTO YIS,
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(57) Abstract:

The present invention relates to method for
manufacturing coal  briquettes directly  using
coals with wide range of grain size, and the
method and the apparatus for manufacturing molten
irons using the same. For this, the method for
manufacturing coal briquettes of the present
invention comprises a step of performing an
initial grain size selection of a first coal
group to prepare fine coals; a step of mixing a
second coal group having a mean reflectance (Rm)
of 0.8 or higher into die fine coals; a step of
drying mixed coals comprising the fine coals of
the first coal group and the second coal group,

and performing a secondary grain size selection
to the mixed, coals; a step of adding a hardening
agent to the mixed coals and mixing the hardening
agent and the mixed coals; a step of adding a
molasses binder to the mixed coals and mixing the
molasses binder and the mixed coals; and a step
of manufacturing coal briquettes by molding the

mixed coals.
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(54) cnocis BUTrOTOBJIEHHA BPUKETIB 3 BYTINA, CMOCIBE BUTOTOBJIEHHA POIMNABY 3ANI3A TA

MPUCTPIA ONA BUFOTOBNEHHSA POS3MJABY 3ATI3A

(57) Pedbepar:

BuHaxig cTocyeTbcsi cnocoby BWIOTOBIEHHS
BYrinbHUX BpukeTiB 3 6e3nocepenHiM BUKOPUCTAHHAM
BYMfNA 3 LIMPOKUMW MeXamMn po3MipiB 4acTok,
cnocoby i MpUCTPOIO ANs BUFOTOBIEHHS PO3nriaBy
3anisa i3 3acTocyBaHHAM Lboro cnocoby. [na uboro
cnocié BUFOTOBMIEHHSI BYTiNbHUX OpuWKeTiB 3rigHO 3
BUHaXO40OM BKINtoYae onepauii: nepBUHHOIO
COpPTYBaHHs 3a PO3MIpOM 4acTOK MepLuoi rpynu
BYFiNNs ONs NpUrotyBaHHa ApibHoro Byrinns;
OOMILLYBaHHA ApYroi rpynu BYrinnda, sike Mae cepenHe

ansbego (Rm) 0,8 abo Buwe, oo ApibHoro Byrinns;
BMCYLLYBaAHHSA 3MiLLIAHOro BYTiNNs, sike MiCTUTb ApibHe
BYMnna 3 nepwoi rpynu Byrinna i gpyry rpyny
BYMnns, i BTOPUHHOIMO COPTYBaHHA 3a pPO3MipoM
YaCcTOK LpOro 3MillaHoro BYTiNMs; AoAaHHA
3MiLHIOIOYOrO  areHTa O 3MiWaHoro Byrinnsa i
3MilLyBaHHS LbOro 3MiljHIOIOYOro areHTa 3i 3aMmillaHum
BYMnnaAM; AOAaBaHHsl 3B'A3ylOYOi Menscu ao
3MiLlaHOro BYFINNA i 3MillyBaHHA 3B'A3YIOYOI Menscu
3i 3MillaHMM BYFNNSAM; i BUFOTOBMNEHHSA BYTiNbHUX
OpukeTiB hopMyBaHHSAM 3MiLLAHOro BYFiNNS.
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Onuc BuHaxony

BuHaxig cTocyeTbcsi cnocoby BUMIOTOBIEHHS BYFiNbHUX GpMKeTiB i cnocoby i NpUCTpolo Ansi OTPUMaHHSA po3nsiaBy
3anisa i cnocoby 3 3acTocyBaHHSIM LMX OpukeTiB. 3okpema, BUHaXig CTOCYeTbCH CNOCOGY BUTOTOBIIEHHSI BYTiNbHUX
OpukeTiB 3 6eanocepenHiM BUKOPUCTAHHAM BYTINNSA 3 LWUMPOKMMU MEXaMK pO3MIpiB 4acToK, a Takox cnocoby i npuctpoto
OTPUMaHHSI pO3NsaBy 3arisa 3 3aCTOCYBaHHAM LibOro crnocoby.

YopHa MmeTanypria € 6a30Bol ranyssip, fka nocradae OCHOBHI MaTepianu, HeobxigHi Ana KOHCTPYoBaHHS i
BUpOOHMUTBa aBTomMobiniB, cydeH, nobyToBMX npeaMeTiB Towo. Lls iHAycTpis posBuBanack 3 HaWpaHilHiX 4YaciB
nogctea. MeTanypriiHi BUpoOHMUTBA, AKi rpatoTe BUpilLanbHy ponb B YOPHIA MeTanypri, BUpobnsoTb crtanb 3
poannasy 3anisa i noctavaTb i CnoXMBa4Yam nicns oTPUMaHHSA Lboro posnnasy (To6To, YaBYHY Y CTaHi posnnasy) 3
3anisHuX pyg i BYrinns gk CUPOBUHM.

3apas npmbnuaHo 60% cBiToBoro BUpobHULTBA 3aniza BUpobnaTLCS 3 3aCTOCYBAHHAM OOMEHHUX neveit, TobTo
MEeToAOM, po3pobreHnm we y 14-my cToniTTi. 3rigHO 3 LM MEeTOAOM, KOKC, BUFOTOBIEHWUI 3 BUKOPUCTAHHAM 3anisHoi
pyau i BiTyMiHO3HOro BYrinns, MicNa MNPOXOMKEHHS Yepes3 npoLec CrnikaHHA BHOCATb Y AOMEHHY nid i nogatoTb Yy nid
KMCEHb LN BIOHOBMEHHS 3anisHOi pyau OO 3anisa, OTPUMYKOYU po3nnae 3aniza. 3acToCcyBaHHA OOMEHHUX Nedven, ske
NPakTUKYOTb Y BinblUOCTi BUPOGHUUTB po3nnasy 3arnisa, Bumarae, Wob cvpoBUHa Mana LioHanMeHLle 3aspanerigb
BU3HA4YeHi TBEpAICTb | po3Mip rpaHyn, skuin 3abe3nedye HanexHy BEHTMRAUi y Medi 3 ypaxyBaHHSAM peakUitHUX
XapaKTepucTUK. ToOMy KOKC, OTpUMaHUi y npoueci o6pobku cnewjianbHOro cMporo BYrinns, € HeobXigHUM SK Skeperno
kapOoHy, L0 BUKOPUCTOBYETHCA SIK NanuBo i BigHoBntoBad. Kpim Toro, noTpibHO MaTtu gxepeno 3anisa, akuM € crnedeHa
3anisHa pyga, oTpuMaHa arnomepadieto. OTxe, cydacHUn JOMEHHUI npolec noTpebye obnagHaHHA AN nonepenHsol
06po6KM CUPOBUHW, HanpuKIad, KokCcyBarneHoro obnagHaHHs i obnagHaHHa Ana cnikaHHa. Kpim Toro, He obxigHo mMaTu
AonoMikHe obnafHaHHs Ans OOMEHHOI nedi i obnagHaHHs ona MiHiMizauii 3abpyaHeHHs OoBKinns. 3HauHi iHBecTuuil
Ansa 3abesneveHHs Takoro obrnagHaHHS NiABULLYIOTE BapTICTb BUPOOHMLTBA. [Ns BMpilLeHHs uMx npobrnem nposeeHi
3HauHi gocnimxeHHs Ana po3pobku Npouecy BiAHOBMIOBANBHOMO NNaBMEHHs, KU OO3BOMAE OTPUMATU pO3NnsaBreHe
3ani3o, BUKOPUCTOBYIOYM CUPeE BYTINNA 9K NanvBeo i BiGHOBIOBAY i 3ani3Hi pyau, 9K [Xepero 3anisa.

Y [naTenTax CLUA 4 409 023 i 5 534 046] onucaHo NpWCTpIi i cnoci6 Ans OTPMMaHHA pigKoro posnnaBy YaByHy 3
BMKOPWUCTaHHAM [pkepena rpygkyBaToro 3anisa. [lpucTpii ana OoTpMMaHHsa posnnaBy 3anisa peanisoBaHo 3
BMKOPWUCTaHHSAM NNaBWUSIbHOMO rasoreHepartopa, 3'€4HaHOro 3 pe akTopoM 3 YLUiNIbHEHWM LapoMm abo 3 peakTopom 3
nceBOo3pidXeHuM LWapoM. BigHoBrneHe 3aniso, sike nNpoxoAuTb Big peakTopa 3 YL iNbHEHWM LWAapoM Yy peakTop 3
NCEeBAO3PIMKEHNM LUAPOM, 3aBaHTaXKYeETbCA Y MMaBWMBHUM rasoreHepatop ANs PO3MMaBrfieHHs, nicna 4oro
MepeTBOPIOETLCA Y PO3NMaB 3anisa i Wwnak, Skui BigkuaaoTe. Y NNaBWibHUIA rasoreHepaTop NopalTb BYrinnsa ans
opMYyBaHHS YLLiNbHEHOrO Wapy BYrinnsa i KWceHb Yepe3 pypMU Y HUXKHIA YacTUHI ywinbHeHoro wapy Byrinnsa ans
cnantoBaHHsA BYrinns. [a3oBi NpogyKTW 3ropsiHHA NepeTBOPIOIOTBECA Y rapsynii BiHOBMIOBaNbHUIA ras3, nigHiMmaroumch
Yepes yllinbHeHW wWap ByrinnsA. [apaynii BiQHOBMOBANbHUA ra3 BUBOOAWTLCA 3 NIABUIBHOTO rasoreHepartopa i
noaaeTbCs Y peakTop 3 YL iNbHEHUM WapoM abo y peakTop 3 NceBAO3PIAKEHUM LWapoM.

®ir.4 mictuTb cxemy poboTW 3ragaHoro NMaBWMbHOMO rasoreHepaTtopa. Y nnaBurbHUA rasoreHepatop 40, B Akui
noaatoTb BYrinns i BifHOBNEHe 3aniso, Mae BEPXHin Kynon i yLiNbHEHWIA Wap BYrina Y HUKHIA YacTuH.

Byrinna kiMHaTHOI TemnepaTypu, sike nodaloTb y MMaBWIbHUIA rasoreHepatop 40, 6eanocepenHbLO KOHTAKTye 3
MOTOKOM Fapsiyoro rasy 3 Temneparypoto npubnusHo 1000C ° y kynoni, Ae WBWAKO HarpiBaeTbCs | NPOXOAMTb YHWU3 A0
BEPXHbOT MOBEPXHi YLinbHeHoro wapy Byrinna. MNMpo xogayvm A0 HWXKHBOT YaCTUHW YLLiNbHEHOro Wwapy BYrinnsa, Byrinns
nNpoxoanTb Yepe3 30HY MEPBUHHOrO Miposiidy, 30HY BTOPWMHHOIO MNiponidy, 30HY ra30yTBOPEHHS | 30HY 3ropsHHA i
NepPeTBOPIETLCA Y rapaAYunii BiQHOBMIOBANbHWIA ras. Y 30HI NepBMHHOIO Niponiay YTBOPOKTLCS cMora i NiponisHWi ras,
a Yy 30Hi BTOPMHHOIO MNiposi3y BYTinna KOHOEHCYETLCS | YTBOPIOETbCA ras Ho.

Y 30Hi rasoyTBOpPEHHsi BioOyBaeTbca XiMidHA peakuis 3a cpopmynot Ha ir.d. Kpim Toro, BigHOBReHe 3aniso
nogaeTbcsl y NNaBWibHUIA rasoreHepatop 40, Ae po3NnaBrloeETbCA | YTBOPHOE YaBYHHUI po3nnaB i ge NpoXoauTb
peakuis, BHacnigok SKoi 3o5a, Wo MICTUTbCA Y BYFinni i AOMILLKW Yy BiGHOBMEHOMY 3ari3i NepeTBOPIOOTLCA Y LUMaku.
Tenno ons po3nnaBfieHHs Y LWNaKoyTBOPeHHA 3abeanedyeTbes TENNOOOMIHOM MiXK BiHOBNEHUM 3ari3oM i Byrinnsam i
rapsuMmMn ra3oBUMK MPOAYKTaMW 3ropsiHHA BYTINNS Y 30HI 3ropsiHHA, SKi YTBOPKOKOTLCA 3rigHO 3 L€ XiMiYHOK
dopmyIioto.

Ons 3abesneveHHs HopMmarnbHO! poboTW Takoro NMNaBWMbHOTO rasoreHepatopa, HeobxigHo, LWo6 yTBOpPEeHWN
YWiNbHEHUIA Wap BYriNAs MaB HanexHy NPOHUKHICTb. Onsa uboro HeobxigHo 3abeanevyBaTi po3Mip 4YacTok Byrinna y
BU3HAYEHNX MeXax.

3rigHo 3 [naTteHTamu CLUA 4 409 023 i 5 534 046] poamip 4acTok BYrinns y nnaBWiibHOMY rasoreHepartopi mae
cTtaHoBuUTK Big 8 Mm go 35 mm. OgHak, BYrinns, Wo BUKOPUCTOBYETHCS A5 BUrOTOBIIEHHA 3arnis3a 3aneXxHo Big KpaiHu
NOXOMKEHHSI MOXe MaTu 3HauHy KinbKicTb ApiOHMX YacTok po3MipoMm MeHwe 8 mm. OTXe, nepen 3aBaHTaKEHHSAM Yy
NnaBWMbHUIA rasoreHepaTop HeoOXiAHO BiAcopTyBaTW i BMOANWTU Take BYrNNs, i LUe NpU3BOAMTL OO 3HaYHWX BTpaT
cuporo Byrinns. Kpim Toro, Le Haknagae 3anBi 0OMeKeHH Ha po3Mip YacTOK CUpOro BYTNNS.

[nsa BupilweHHa ymx npobnem y nateHti CLUA 6 332 911 3anponoHoBaHo cnoci6 BMKOPUCTaHHSA ApiGHOro Byrinna y
nnaBUNbHOMY rasoreHepaTopi, 3rigHO 3 SKUM rpydkyBaTe Byrinns 3 po3MipoM Yactok 8 mm i Ginbwe BinbupaloTb 3
OCHOBHOI Macu Byrinna i 6esnocepeqHbo 3aBaHTaXylTb Y NNaBUNbHUIA rasoreHepartop, a gpibHe Byrinna 3 poamMipom
YacToK MeHLle 8 MM 3aBaHTaXyloTb Y NMaBWUMBHUIA rasoreHepaTop Nicns AoAaHHsA GiTyMmy sk 3B'A3Yyl04Oro areHta y
BUMMAAI BYrinbHUX OpWKeTIB 3a3naneriagb BU3Ha4eHoro poamipy abo binblue.

3rigHo 3 UMM cnocoboM, CUMPOBMHY OOHAKOBOrO cknagy i BNMacTUBOCTEN BUKOPUCTOBYIOTb MiCNA COPTyBaHHA 3a
po3Mipom yactok. OTXe, y NnaBuUnNbHOMY rasoreHeparopi nig Yac yTBOPEHHs po3nnasy 3arisa Ha rnpoLuec BnivBae cupe

4-

80228 C2

UA



v N

s¢ccco08

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

BYrinns i ue BUKNUKae HeobXigHICTb copTyBaTu cupe Byrinns i obmexye Bubip cuporo Byrinnga. Kpim Toro, npum
BMKOPWUCTaHHI Y MnaBMIIbHOMY rasoreHepartopi BYrinbHUX OpukeTiB HeobXigHO AOTpMMYyBaTUCh BUMOr OO pPO3Mipy
YacToK, LWob 3abe3neunTn HanexHy NPOHWKHICTb. Lle Haknagae BMMOMM Ha MILHICTb Ha CTUCKaHHS, rapsidy MilHiCTb,
WBMAKICTE rapsdoi gudepeHuiauii, 30NbHICTb i KiNbKICTb 3B'A3aHOro Byrneuto. MNpu BUKOPUCTAHHA CUPOro BYrinna 3
OOHaKOBMMMW BMICTOM i BMACTUBOCTAMW LM BMMOram BaXKo 3a40BOSTBHUTM.

KpiM TOro BMKOPUCTaHHA AOpOroro GiTyMy siK 3B'S3Yy04Oro nigBullye BapTiCTb OQMHULI BYTiNbHUX BpuKeTiB i ToMy
nigBuULLYye BMTPaTW Ha BUIOTOBIEHHS pO3nnaBy 3aniza. KopuryBaHHsi 30MbHOCTI € CKIMagHOK 3ajadqero, OCKinbku y
rapadii 30Hi 3ropsHHA Y HWXHIA YacTWHI YLWiNbHEHOro Lapy BYTiNmns NnaBUibHOrO rasoreHepatopa 3 SiO 5, Akui
MICTUTbCSt Yy BYrinni, yTBoptoeTbea raz SiO, SkMin OOMIYyeTbCs y po3nnaB 3anisa, Wo nnaBUTbCA Y MPOLECi
BiQHOBMNEHHNA Y 30HI ra3oyTBOPEHHS B YLiNbHEHOMY Liapi Byrinns, i 36inbwye BMICT Si y po3nnasi 3anisa, 3HUXYo4mn
Moro AKicTb.

Cnoci6 3rigHO 3 BMHaxoOooM MPU3HAYeHO BUPILLUTU 3a3HaqeHi Buwe npobrnemu i BiH BKMHOYEE BUTOTOBJIEHHS
BYFiNbHUX GPUKETIB BUCOKOI SIKOCTI AOAaHHAM BYTINNsS KOHTPONbOBAHO! SIKOCTI Ao ApibHOro Byrinns.

BuHaxig Takox BKrtoYae crnocié BUroTOBMEHHS PO3niaBy 3anisa 3 BUKOPUCTaHHAM Cnocoby BUrOTOBMEHHS BYTifbHWUX
OpukeTiB.

KpiMm Toro, BMHaxig BKMOYAE E€KOHOMIYHMI NPUCTPI ONsS BUIOTOBMEHHS po3nnaBy 3anisa, SKWA Moxe 6yTu
BCTaHOBIEHWI Ha iCHytoUOMy obnafHaHHi i peanisyBaTi 3a3Ha4eHUn cnocié BUrOTOBIEHHS po3nnaBy 3arisa.

[ns BUpilleHHs 3a3HavyeHuX BULLe 3agad, Crocid BWMIOTOBMEHHS BYTiNIbHWX GpuKeTiB, WO, 3rigHO 3 BUHaxXo4oM,
BMKOPWCTOBYIOTBCA Y BMIOTOBMEHHI PO3nnaBiB 3anisa, BKMOYae: onepauiio NepBMHHOTO COPTYBAHHA NepLuol rpynu
BYFiNns 3a po3amipoM 4acTokK; onepaLitlo AoOMILLYBaHHSA ApYroi rpynu Byrinna 3 cepeaHim ans6ego (Rm) 0,8 abo Bule oo
ApibHOro BYrinns; onepauii BUCYLLYBaHHA 3MILLAHOro BYTNNSA, sike MICTUTb ApibHe Byrinna neplioi rpynu Byrinns i
Opyry rpyny BYrinns, i BTOPUHHOrO COPTYBaHHA 3MIlLAHOro BYFiNfSA 3a pO3MIipOM 4acToK; onepauii gogaHHA
3MiLHIOIOYOrO areHTa Ao 3MillaHoi BYFinng i aMillyBaHHS 3MILHIOIOHOro areHTa 3 aMillaHumM BYTin nsam; onepawii AogaHHA
3B'A3YH0HOro Mansicy A0 3MillaHoro BYFNASA i 3aMillyBaHHA 3B'A3YHYOro Manacy 3 3MillaHuM BYTnnsmMm; i onepauito
BWTOTOBIIEHHS BYTiNbHOro 6pukety dhopMyBaHHSAM 3MilLaHOro BYTiNns.

B onepauii gomiwysaHHsa gpyroi rpynu Byrinns oo AgpiGHoro Byrinns, BMICT Apyrol rpynu BYMANS y cyMmiwi Moxe
6yt goBegeHun o 15-80% (3a mMacoto) amillaHoro BYTinns.

B onepauii gogaHHs 3miyHioloHoro areHTta 6axkaHo, Wwob oanH abo Ginblie 3MiluHIoYKMX areHTiB 6ynu BnbpaHi 3
rpynu, sIKy CKnafaloTb HeralleHe BanHo, ralleHe BanHo, BanHsAK, kapboHaT KanbLilo, LeMeHT, GeHTOHIT, rmuHa,
KpemHeseM, curikaT, JOnoMiT, chocchopHa KMcnoTa, cynbdypoBa KucnoTa i okeug.

Hanbinbl 6axkaHnM 3MILHIOIYNM areHTOM € ralleHe BanHo.

B onepalii goaaHHa 3MiLHIOYOro areHTa LM areHToM Moxe 6yTu HeralleHe BarnHo, sike Moxe 6yTn nepeTBopeHe
y ralieHe BanHo 3rigHo 3 peakuieto:

CaO + H,O—Ca(OH),

B onepalii gogaHHs 3MiLHIOIYOrO areHTa LM areHToM Moxe OyTu HeralleHe BamnHo, fike pas’oM 3 3B'A3YI04UM
MarsicoM MoXe YyTBOPHBAaTU caxapaT-KarnbLieBUi 3B'A30K.

B onepauii nogaHHA 3MiLHIOIOYOrO areHTa Len areHT mMoxe OyTu AoaaHui y KinbkocTi 1-5 YacTuH (3a Macot) Ha
100 yacTurH (3a Macoto) amillaHoro BYrinms, niggaHoro BUCYLLYBaAHHIO | COPTYBaHHIO 3a po3MipoM; i B onepauii AogaHHsA
3B'A3Yy04Oro Mansicy Luen Mansc Moxe 6yTu AogaHuii y KinbkocTi 5-15 YacTuH (3a macoto).

B onepauii BucywyBaHHA 3MillaHOro BYriNAsA i BTOPUHHOIO COPTYBaHHA 3MILLAHOro BYFiNNA 3a po3MipoOM YacToK
BMICT BOAM Y 3MiluaHoMy BYrinni 6axaHo nigTpumyBatu Ha pieHi 4 -10% (3a Macoto) Big amillaHoro Byrinns.

B onepauii BurotoBneHHs ByrinbHoro 6pukety 6axaHo, Wob uel Gpuket mictue 20-40% netkux martepianis, 20%
abo MeHLUe ByrinbHOI 30nm | 45-70% 3B'A3aHoro Byrnewo (Ha cyxii oc HoBi).

B onepaujii BurotoBneHHs ByrinbHUX 6pukeTiB 6axaHo, Wwob ui 6puketn mictunu 50% abo meHwe SiO,.

B onepauii BurotoBneHHs ByrinbHuX 6pukeTie 80% unx GpukeTiB MOXyTb Matu poamip 10 mm abo Ginblue 3rigHo 3
cnocoboM ouiHBaHHA xonogHol MibHocTi. Lie cnoci® ouiHloBaHHSA MILHOCTI nonsirae B TOMYy, LO OBOKINOrpamMoBui
3pasoK pyau nigaaTb HOTUPUPa3oBOMY BiNlbHOMY NafiHHIO 3 BUCOTU 5 M Ha cTaneBy NAnTY i BUMIPHOIOTE PO3Mip YacTok
3anuLKy BYrinibHOro Gpukery.

B onepauii BUroTOBNeHHa BYrinbHWX OpUKeTiB Ui ByrinbHi 6pukeTn MoxyTb matu 60% abo Oinblle kokcy 3
po3Mipom Yactok 15 MM abo Ginblue 3rigHO 3 cnocoboM OLHIOBaHHST FapsiHoi MILHOCTI, SIKUA nonsirae B NpOnycKaHHi
HiTporeHy (rasy) y peakTopHin nedi npu 1000°C gns oTpPMMaHHsi KOKCY B iHEPTHIN aTMocdepi i BUMIpIoBaHHI poamipy
YacCTOK KOKCY.

[ns BUpilLeHHs1 3a3HaqYeHVX BULle 3afay BMIOTOBIIEHHSI PO3MnaBy 3arisa 3rigHo 3 BMHAxo4oM BKIOYae cnocit
BUFOTOBIEHHA pO3nfaBy 3aris3a, B SIKOMy 3 BYTnns ¢popMyeTbCsl YLiNbHE HUIA wWap i BigHOBReHe 3aniso, wo 6yno
nipgaHe nonepefHLOMY BIiOHOBMEHHIO, 3aBaHTaXYETbCs Y LeW yuinbHeHni wap Byrinns. Cnocié BMroTOBEHHS
po3nnaBy 3anisa BKMOYae: onepawilo nep BMHHOTO COPTYBaHHS 3a PO3MIpOM YacToK MepLloi rpynu Byrinns ans
OoTpUMaHHS ApibHoro Byrinns; onepauii AoOMilyBaHHSA ApYrol rpynu BYrinnsa, ske mae cepegHe ans6eno (Rm) 0,8 abo
BULE A0 ApiGHOro Byrinns; onepawii BUCYLLYBaHHS 3MillaHOro BYFINNSA, ke MICTUTb ApiOHe BYrinna 3 nepLioi rpynu
BYFNNA i Apyry rpyny BYrinns, i BTOPUHHOTO COPTYBAHHA 3a PO3MIipOM YacTOK 3MillaHoro BYrinns; onepadil gogaHHa
3MIiLHIOIOYOrO areHTa A0 3MiLlaHoro BYTifng i 3MillyBaHHSA 3MILHIOKYOro areHTa i amillaHoro Byrinng; onepawii AogaHHA
3B'A3YIOHOro Manscy A0 3MillaHoro BYrnns i 3MmillyBaHHA 3B'A3YHOHMOro Mansicy i amiwaHoro Byrinns; onepadito
BUFOTOBIEHHS BYTiNb HUX OpUKETIB pOpPMYBaHHSIM 3MILLEHOMo BYTINNsS; onepawito hopMyBaHHS YLUiNbHEHOrO Wap BY
rinns 3 BUKOPWUCTaHHAM rpyaKyBaToro Byrinns, sike Oyno BigaineHe nig Yac onepauil NepBUMHHONO COPTYBaHHS 3a
PO3MIpOM YacToK, i BYriflbHUX OpUKETIB, | 3aBaHTaKEHHs1 BigHOBMEHOro 3anisa anst 3MillyBaHHs 3 YLINbHEHUM LIapom
BYrinns; i onepadito nogadi KUCHIO B YLiNbHEHWI Wap BYTNNA 4Na cnanoBaHHA BYTNNA B YW iNnbHEHOMY LWapi Byrinns i
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BUrOTOBIIEHHSA pO3NnaBy 3anisa po3nnaefioBaHHAM BiHOBMEHOTO 3ani3a TENoM 3ropsiHHS.

B onepauii gomiwysaHHa Apyroi rpynu Byrinns o ApibHoro Byrinns BMICT Apyrol rpyny BYrinna y cymii
OaxaHo gosognTtun 0o 15-80% (3a Macoto) amillaHoro Byrinns.

Onepauii BUCYLLYBaHHS 3MilUaHOrO BYTSNSA i BTOPUHHOIO COPTYBaHHSA 3a PO3MIpPOM 4acTOK 3MillaHoro BYrinns
MOXYTb BKITHOMaTU onepawito BUCYLLYBaHHSA 3MilLaHoro BYrifns i onepauito no ApibHeHHA 3MiluaHoro BYriNAsS Ha YacTku
piameTpom Ginblle 4 MM i BigOupaHHS 3 BUCYLLEHOrO 3MilLAaHOro BYTINNSA YacTok giameTpoM 4 MM abo MeHLue.

B onepauii gogaHHs 3MmilHooHoro areHTa oguH abo Oinblue 3MILHIOYMX areHTiB BUOUpalTb 3 rpynu, Ky
ckrnagaloTb HeralleHe BarHo, ralleHe BamnHo, BanHSAK, kapboHaT Kanblilo, ue MeHT, BEHTOHIT, rMmuHa, KpeMHeseM,
cunikat, gonomit, dgocdopHa kucnoTa, cyrnbdypoBa KACNoTa i OKcUA.

B onepauii gopaHHs 3MiLHIOKYOro areHTa Len areHT Moxe OyTu gopaHuii y kinekocti 1 -5 yacTuH (3a macoo) Ha
100 YacTuH (3a Macol) 3MillaHoro BYTINNs, ke 6yno nignaHe BUCYLLYBaHHIO | COPTYBaHHIO 3a PO3MipoM YacTok. Kpim
TOro, B onepauii 4oAaHHS 3B'A3YHY0ro Mansacy Ler Mansac moxke 6yt gogaHuii y KinbkocTi 5-15 yacTuH (3a macoto).

B onepauii gogaHHA 3B'a3ylodoro Mandcy MoxHa godasaTh Mansac 3 BMICTOM TBepauX KomnoHeHTiB 70-85% (3a
Macolo).

B onepauii BurotoBrneHHs ByrinbHWX 6puketie GaxaHo, Wob6 Ui ByrinbHi GpukeTn Mictunu 20-40% neTkux
matepianis, 20% abo MeHLue ByrinbHoT 3onu i 45-70% 3B'A3aHoro ByrneLto (Ha cyXii OCHOBI).

B onepauii BurotoBneHHsa ByrinbHUX 6puketiB HaxaHo, Wwob ui ByrineHi 6pukeTn mictunu 50% abo meHwe SiO-.

B onepaLii BUroTOBIEHHS BYFiNbHUX GpukeTie GaxaHuil 06'em Takoro 6pukeTy ctaHoBUTb 10-50 cm®.

B onepalii BurotoBneHHsa ByrinbHMX GpukeTiB G6axaHo, wob 80% uux GpukeTie manm posmip 10 mm abo Ginblie
3rigHo 3 crnoco®om OLUiHIOBaHHA XorogHoi MilHocTi. Llell cnoci6 ouiHioBaHHA MILHOCTI nonsirae B TOMY, LWO
ABOKINOrpamMoBMI 3pa3ok pyau nigaalTe YOTUMPKMPA30BOMY BiflbHO My MafiHHIO 3 BUCOTM 5 M Ha craneBy MiMTY i
BMMIPIOIOTb PO3MIp YacCTOK 3amnULLKY BYTiflbHOTO GpUKeTY.

B onepauii BurotoBneHHs ByrinbHMX G6pukeTiB 6axaHo, Wob ByrinbHi 6puketn manu 60% abo Ginblue HaniBkoKkcy 3
poaMipom Yactok 15 MM abo Ginblue 3rigHoO 3 cnocoBOM OLIHKOBAHHS rapsyoi MILHOCTI, KU nonsrae B NponycKaHHi
HiTporeHy (rasy) y peakTopHin nedi npu 1000°C Ana oTpUMaHHA KOKCY B iHEPTHIN aTMmocdepi i BUMipioBaHHI po3mipy
YaCTOK KOKCY.

B onepaljii ¢popmyBaHHs yLUinbHeHoro wapy Byrinnsa 6axaHo, wob ByrinbHi 6pukeTn craHoBunm 20-80% (3a macoio)
BYTINNSA, BUKOPUCTAHOrO ANs hOpMYBaHHS LibOro YLLiNbHEHOro Lapy.

B onepaluii BurotToBneHHa poannasy 3anisa 6axaHo, Wob BMIicT Si, po34nHeHoro y poannasi 3anisa, ctaHoBuB 1%
(3a macot) abo MeHLue.

Moxke OyTn gopaHa onepaudil peunknioBaHHS ApiOHOro BYrinns, YTBOPEHOrO Mif Yac BUFOTOBIIEHHSI BYFINbHUX
OpuKeTIB, | 3MiLLyBaHHA ApiOHOro BYrinms 3 aMillaHuM BYTinnsm.

B onepalii BUrotoBneHHs poannasy 3anisa Moxe OyTu 3aBaHTaXeHe BiAHOBEHe 3ani3o, BUrOTOBIEHe nonepeqHiv
BiOHOBNEHHSAM rpyaKkyBaTol 3anisHol pyan 3 gobaskamu. B iHwomy BapiaHTi gpiOHa 3anisHa pyada i AobaBku MOXyTb
OyTW nighaHi nonepenHbOMY BIOHOBIEHHIO | rapsyoMy YLLINIbBHEHHIO | nicns Uboro Moxe OyTu 3aBaHTaXeHe ue
BiQHOBMEHe 3aniso.

BuHaxig cTtocyeTbcs Takox NPUCTPO0 ANA BUFOTOBMIEHHS po3nnaBy 3anisa, B SKOMY BYrinng i BigHOBNeHe 3aniso,
ninnaHe nonepenHLOMY BiOHOBMEHHIO, 3aBaHTaXKYETbCS Yy NNABUMbHWIA Fra3oreHepaTtop Ans BUTOTOBMIEHHS po3nnaBy
3aniza. [pucTpili ANa BUrOTOBMEHHA PO3NraBy 3ari 3a BKIIYaEe COPTYBarbHUK ANs NEPBUHHOINO COpPTYBaHHA 3a
PO3MIpOM YacTOK NepLloi rpynu Byrinns; OyHKkep NS po3MillleHHs i nodadi Apyroi rpynu BYMnns, ke Mae cepefHe
ansbeno 0,8 abo Ginblwe, npuyomy Lel OyHKep BMKOHYE L0 onepauitlo He3anexHo Big COpTyBanbHWKa 3a po3Mipom
YacTokK; By3on nonepenHboi o6pobku, 3'eqHaHWn 3 COpPTYBarlbHUKOM 3a PO3MIpOM 4acTok i 3 GyHKepoM Ans BYrinns,
ONSi BUCYLLYBaHHS | BTOPUHHOMO COPTYBAHHS 3 OOQHOYACHUM 3MilLyBaHHAM OpiOHOro BYrinns 3 nepliol rpynu Byrinns i
ApYroi rpynu Byrinng; WoHanMeHLwe oguH Mikcep, 3'eqHaHMin 3 BY3rOM nonepenHbol 06pobku i npuaHaqveHnin npunmaTtm
3B'A3YI0HMUIA Mansic i 3MILHIOKYNA areHT Ons 3MillyBaHHS 3 3MillaHUM BYTINNsSM, B KoMy 3MiwaHi gpibHe Byrinns 3
nepwoi rpynn BYrinns i gpyra rpyna BYrinns; BanbuloBanbHUN npec, 3'€4HaHWi 3 MikcepoMm Ans ¢opMyBaHHSA
3MillaHoro BYriNNs; i NnaBUNbHWIA ra3oreHepatop, sikMA 3'€dHaHO 3 COPTYBaribHUKOM 3a pPO3MIpOM 4acTok i
BanbLioBanbHUM NPECOM i B KU 3aBaHTaXyloTb rPyAKyBaTe BYrinns, BiofineHe copTyBarbHUKOM 3@ pO3MipOM 4acTok,
BYFiNnbHi 6punkeTH, chopMoBaHi y BanbLOBansHOMY Npeci, i BiGHOBNEHE 3ari3o AN BMIOTOBMIEHHS PO3nnaBy 3anisa, 3
OOHOYACHOI0 NOoAaYeto KUCHHO.

[MpuCTpin Ans BUrOTOBIEHHSI PO3niaBy 3anisa MoXe Takox maTh OyHkep Ans po3MilleHHs i nogadi 3B'a3yto4oro
Manscy; i OGyHkep Ans po3MilleHHs 3MILHIOKYOro areHTa i nogadi ogHoro abo Ginblue 3aMiLHIOKYMX areHTiB, BUOpaHux 3
rpynu, fIKy CKIafgaloTb HeralleHe BanHo, ralleHe BanHo, BanHAK, kapboHaT KanbLilo, LeMeHT, GeHTOHIT, muHa,
KpemMHeseM, cunikaT, OoroMiT, docdopHa kucrnoTta, cynbdypoBa kucrota i okcua. baxaHo, wob6 OyHkep ans
3B'A3ytoHoro manscy i 6yHkep Ans amilHwoYoro areHTa 6ynm 3'egHaHi 3 Mikcepom.

Byson nonepenHboi 06pobku MoO)Ke BKMYaTK CYLIWUMBHY MY, 3'eQHaHy 3 COpPTYBarbHUKOM 3a PO3MIpOM 4acTok i
BYFiNbHUM BYHKEPOM, ANS BUCYLLYBaHHS 3MilLAaHOMO BYFiNNs, B AKOMY 3MillaHi ApiGHe BYrinms 3 nepLuoi rpynu Byrinna
i Apyra rpyna BYrinns; iHWWIA COpPTYBaribHUK 3@ PO3MIpOM 4acTok Anst Binbopy Byrinna 3 4acTkamu giametpoMm 4 Mm
abo MeHLUe 3 CYLIUNBHOI Nevi | TpaHCNopTYBaHHSA LOro BYrinns Ao Mikcepa; i ApoburbHUIA NpUCTpii Ans nogpibHeHHs
BYrinns 3 yactkamu giameTtpom Ginblue 4 MM, NigaaHoro CopTyBaHHIO 3a PO3MiPOM YacToK.

BarkaHo, Wo6 Mikcep MaB MiCUrbHY MaLlIUHY Ansi NepeMillyBaHHsi 3MiLLaHOro BYTINNS i 3 3B'A3yH04MM ManscoMm.

MpucTpin Ana BWIOTOBIEHHs1 PO3MaBy 3arisa 3rigHO 3 BMHaXOO4OM TaKoX BKIIOYAE PeLMKIioBaribHUN BY3Or,
3'edHaHNA 3 BanbLOBanbHUM NPEcoM i MikcepoM, Ana 36upaHHa gpiOHoro BYrinns, WO YTBOPKETLCA Y MPOLECI
BUrOTOBIIEHHS BYriNbHUX BpuKeTiB, i nogadi Lboro ApibHoro Byrinms go mikcepa.

MpuUcTpin AnNs BUrOTOBMEHHS pO3nnaBy 3anisa 3rigHoO 3 BMHAXo4oM MOXe Takox BkrodaTn OyHkep Ans BYrinbHWMX
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OpvikeTiB, 3'eQHaHWIn 3 BanbLUtoBaribHAM NpecoM, AN TUMYacoBoro 36epiraHHs BYriNbHUX GpUKeTiB, chOpMOBaHUX Y
BanbLoBanbHOMY MNpeci.

Y KpecneHHsaX:

cir.1 - cxema NpMCTPOLO ANS BUTOTOBMEHHA pO3niaBy 3anisa 3rigHo 3 NeplnM BTINIEHHAM BUHaxony;

ir.2 - cxema Np1CTpoOLO ANg BUrOTOBMEHHA po3nfaBy 3anisa 3rigHo 3 pYrMM BTINEHHAM BUHaxXoay;

cir.3 - cxema TecTyBasnbHOrO NPUCTPOLD, MPU3HAYEHOrO AN BUMIPOBaHHSA rapsayol MiLHOCTI B ekcriepMMeHTansHoMy
3pasky 3rigHo 3 BUHAaxXoaoM; i

oir.4 - cxema, WO iNoCcTpye poboTy NNaBUIBHOIO rasoreHepartopa y Npoueci BUrOTOBIEHHS po3nsaBy 3anisa.

[ani HaBegeHo feTanbHUA ONUC BTiNEHb BUHAxXody 3 CyMPOBOMKYIOHMUMU KpecneHHaMM. Lli BTineHHs inocTpyloTh
BUHaXig i He oOMeXyloTb BUHaxXoay.

BuHaxig Bkntodae cnocié BUrOTOBMEHHA po3nnaBy 3arisa 3 BUKOPUCTAHHAM BYTNA 3 WWPOKUM PO3MNOAiINeHH M
po3Mipy 4acTok. [na 3abe3neyeHHs NPOHUKHOCTI i 3anobiraHHsi po3cCitoBaHHIO Y NNaBUIbHOMY rasoreHepaTopi BUHaxig
BKJIOMA@E NPUCTPIN AN BUTOTOBIIEHHSI PO3NnaBy 3arnisa, sikuii 3abesneyvye KOHTPONbOBaHWIA PO3Mip YacToK BYTINNS, sike
nogaeTbCcsl y NNaBUMNBHWIA rasoreHepartop, LWOHaliMeHLWe 3rigHo 3 3asgarnerigb BU3Ha4YeHUM po3mipoMm. Tobto y
npucTpoi i cnocoGi BUIOTOBNEHHS pPoO3nnaBy 3arisa 3rigHO 3 BUHAxoOoM TPyAKyBaTe BYTNMSA, YacTKM SKOro MakoTb
po3Mmip, WO MepeBullye 3asgarnerijb BU3HAYEHE 3HAYEHHs, 3aBaHTaXYKTbCA Y NNaBUMbHWWA rasoreHepaTtop
Oe3nocepenHbO, a BYriNbHi GPUKETN, BUTOTOBNEH YLiNbHEHHAM ApiGHOro BYrinns, 3 po3MipoM He Ginblle 3asfaneriob
BM3Ha4YeHOro po3Mipy 3aBaHTaXyOTbCH Y NMIaBUIbHWUIA rasoreHepaTtop Ansg opMyBaHHS YLiNbHEHOro Lapy Byrinns.
Kpim Toro, y npuctpol i cnocobi gna BMIOTOBMIEHHSI PO3NSiaBy 3anisa 3rigHo 3 BMHAXOAOM Y Npoueci BUrOTOBSIEHHS
BYFiNbHUX OpUKETIB ANS KOHTPOSO SAKOCTI BYFNMA aMilyoTb 3 ApiOHUM BYrinns i ue amiwaHe Byrinns cgopmyoTb y
BYFiNbHI OpuKeTH, 3a3ganerigb BM3Ha4aoun iX rapsidy MiLHICTb i XonogHy MilHicTe. OgHovacHo noninwyetbcs poboTta
NnaBWIBHOIO rasoreHepartopa i 3abeanevyeTbCa OTPUMaHHA PO3NIaBy 3anisa BUCOKO! AKOCTI.

AKWO ANS KOHTPOSo SAKOCTI BYriNns 3MillytoTb 3 ApiOHUM BYTinnaM y Takuid cnocib, skicTe po3nnaey 3anisa MoXxHa
noninwnTK, KOHTPOSoYM Aesaki napameTpu. 30Kpema, po3nnaB 3anisa BUCOKOI AKOCTI MOXHa npurotyBatu,
KOHTpontouM anbbeno BYrinns, CniBBiQHOWEHHSA 3MilLyBaHHA BYFNMS LA KOHTPOMKO SKOCTI | ApiGHoro Byrinna i
CniBBiOHOLIEHHS rPyaKyBaTOro BYrinns i ByrinbHUX OpukeTiB.

ByrinbHi 6pukeTy, Wo nogarTbCa Yepes By3or nogadi BYrinns, BKIOYEHWI Y NPUCTPIN ANa BUTOTOBIEHHS po3nnaBy
3anisa nig Yac 3MilyBaHHs, MaloTb 3a40BONBHATU MEBHUM YMOBaM AS1A KOHTPOSIO AKOCTi | OTpUMaHHA posnnasy 3anisa
3 BaxkaHMMK BNacTUBOCTAMM.

(1) Po3amip YacTok BYrinns Mae nexaTtu y npugaTHux Mmexax.

3aBOsaKM LbOMY rapsidi rasoBi NPOAYKTU 3ropsiHHA, O YTBOPIOKOTHCS Y 30Hi 3ropsiHHA PiIBHOMIPHO pO3MOAiNaTLCA B
yWinbHEHOMY Lapi BYrinina y nnaBUIbHOMY rasoreHepaTopi i UMM Moxke OyTW nigBULLEHWA TENMoBMIA K.K.4.
TEeNnoobMiHY MiXK rapa4yMMmn rasoBUMM NPOAYKTAMW 3ropsiHHs i BiQHOBNEHMM 3arni3oMm i Byrinnam. Kpim Toro, ockineku
MPOHUKHICTb YLLiNMBHEHOTO LWapy BYFNMA MOXHA HaneXHUM YMHOM MiATPUMYBaTKW, PO3NnaBfeHnii YaByH i LWnak MoXyTb
O[HOPIL HAM NOTOKOM CTiKaTK YHU3 B YLUiNIbHEHOMY Luapi BYrinns.

(2) Mae 6yt 3abesneyeHa HanexHa xorogHa MilHICTb BYTiNbHUX BpuKeTiB.

LInm miHimizytoTbcs BTpaTh, 3yMOBIEHI YTBOPEHHSIM MWAy Nig Yac TpaHcnopTyBaHHA i 36epiraHHs BYTiNbHUX
OpvkeTiB, O NogaTbCA A0 NMMaBMIBHOTO rasoreHeparopa.

(3) Mae 6yTu 3abe3neyeHnn HanexXHUI piBeHb LIBMAKOCTI raps4oi gudepediadii.

Konwu ByrinbHi 6pnkeT noTpannaTb Yy NNaBUibHUIA rasoreHepaTop, BHACNOoK rapsoi andepeHuiadii, BUKIMKaHOT
WBUOKMM HarpiBaHHAM Yy Kynoni nnaBUIbHOMO rasoreHepartopa, yTBoploloTbea ApibHi yacTku. Lli apibHi 4acTku
3abesnevyloTb 3asgarnerigb BM3HaYeHy LWBUAKICTL rapsyoil gudepeHuiadii 3 MiHiMisauielo BTpaT Ha pO3CitoBaHHS
Ha30BHi NNaBUNBHOMO ra3oreHeparopa, CrpudMHeHe NOTOKOM rapsyoro rasy, yTBOPeHoro y Kynoni.

(4) Mae 6yTn 3abe3neyeHnin HanexHU piBeHb raps4oi MiLHOCTI BYTiNbHUX OpUKeTIB.

3aBOaKN LUbOMY BUTPUMYETHCA HABAHTAXEHHS, LLO CTBOPIOETLCH 3@BAHTaXEHHAM MaTepianiB y BEPXHIO YacTUHY
YWiNbHEHOro Wwapy BYrifNAS i TUCKOM ra3oBUX MNPOAYKTIB 3rOPAHHSA 3 HMXHBOI YaCcTMHM Y 30HI rasoyTBOPEHHA B
yLWiNnbHEHOMY LWapi BYrinnsa y nnaBUIbHOMY rasoreHepartopi.

(5) Cwupe Byrinns mMae MICTUTU NEBHY KinbKicTb (200 MeHLe) 30mu.

3aBOakM LboMy 3a6e3nevyeTbcsl 3yMOBIEHWI piBeHb (ab0 HUXKYMIA) LUNAKOYTBOPEHHSI B pesynbTaTi peakuil Mix
BYFINNAM Y 30Hi ra30yTBOPEHHS i AOMilLKaMUX BigHOBEHOMY 3aniai.

(6) Mae 6yTn 3abeaneveHnii HaneXxHWn piBeHb 3B'A3aHOrO BYreLo.

Llum BinBepTaeTbCcsl HEQOCTATHICTL KiNMbKOCTI BYrneLuto, WO HarpiBaeTbCs i NOCTA4aeTbCs 3 30HW ra30yTBOPEHHNA Y
30HY 3ropPsAHHS.

3rigHO 3 BMHaxogoM, ymoBa (1) 3a00BOSBHAETLCA COPTYBAHHAM 3a PO3MIPOM YacToK, YMoBa (2) 3a00BOSIBHAETLCA
3MillyBaHHAM BYFinNnA 3 3B'A3yH0HUM areHToM i ymoBu (3) - (6) 3a40BONBHATLCA OOOAHHAM BYTNMS AN KOHTPOSo
AKOCTI. KO HEe BUKOPUCTOBYBAaTW BYFNNA AN KOHTPOSIO SIKOCTI LUMSIXOM 3MilLYBaHHA | nogaBaTu Y NiaBunbHURA
rasoreHepaTop fuLle rpyakyeaTte BYrinns i ByrinbHi 6puketn, ymosu (3) - (6) BaXKKO 3a00BOSNIBHUTH.

[ani geTanbHO po3rnsgaTbCs NPUCTPIA i Ccnocié BMIOTOBMEHHS po3nnaBy 3anisa 3rigHO 3 BMHAXOOoM, SKi
3a0BOSbHATE HABEAEHWM BYLLE YMOBaM 3 ypaxyBaHHsIM BNacTUBOCTEN BYTNTbHUX BPUKETIB.

Pdir.1 i 2 MiCTUTb cXeMaTU4Hi 306paykeHHs NPUCTPOK ANl BUTFOTOBIIEHHSI pO3nnaBy 3arnisa, BignoBigHo, 3rigHo 3
nepwnM i Apyrum BTINeHHSMU BuHaxomy. Pir.1 intocTpye npuctpin 10 AN BMIOTOBMEHHS po3nraeBy 3anisa, B SIKOMY
BUKOPUCTOBYETLCS peakTop 100 3 yLlinbHEHUM WapoM, a ir.2 incTpye npucTpin 20 ons BUrOTOBIEHHS po3naBy
3anisa, B IKOMy BMKOPUCTOBYETbCA peakTop 200 3 nceBgoapigkeHuM wapomM. KoxkHuin 3 npuctpoie 10 i 20 Bknovae
By3on 400 nogadi Byrinns ogHiel CTpyKTypu, i Byrinna nogaeTbcs A0 NnaBWiibHOro rasoreHepatopa 300 yepes uen
By3on 400 ans dpopmyBaHHS YLirbHEHOro Wapy BYrinns.
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Y npuctpoi 10 gnsa BMrotoBneHHsa poannasy 3aniza 10 3rigHo 3 neplnm BTINEHHSAM BMHa xogy (dpir.1) rpyakyeaTty
3anisHy pyay i nobaBkK amilyoTh | NigaaTb NonepenHbOMYy BigHOBMEHH Yy peakTopi 100 3 yLwinbHEHUM WapoM ans
BUFOTOBIEHHA BigHOBMeHoro 3anisa. [ani BigHOBMNEHe 3ani3o 3aBaHTaXylTb B YLWINbHEHWA BYFNbHUA Wap Yy
nnaeunbHomMmy rasoreHepatopi 300, oTpuMytoun poannae 3anisa. YLirlbHEHNIA BYTNbHUIA Wap YyTBOPKETLCS 3 BYTNNS,
3aBaHTaxeHoro 3 By3na 400 nogadi Byrinns.

Y npuctpoi 20 ona BUroTOBMEHHA PO3nnaBy 3anisa 3rigHo 3 ApyruMm BTiNeHHAM BuHaxogy (dir.2) 3anisHy pyay 3
Manum po3MIpOM 4YacTok i AobaBku 3MiWyoTb ONS niggaHHs nonepeqHbO My BIOHOBMEHHK Yy peaktopi 200 3
nceBao3pigkeHnM wapom. Jani rapade yulinbHeHe BigHOBMNE He 3aniso nogatTb 3 Byana 220 rapaqoro yuwinbHeHHs,
3'egHaHoro 3 peaktopom 200 3 NCEBOO3PIMKEHUM LIEPOM, B YLLINbHEHUA LIap BYFiNsA, yTBOPEHNIA BYTNNAM, NOgaHUM 3
Byana 400 nogadvi Byrinnga. Micnsg uboro y nnaBunbHOMYy rasoreHepatopi 300 yTBOploeTbCA po3nnae 3arnisza. apsdi
yLWinbHEHI MaTepiany nogaTbcs Y NNaBUnbHUIA rasoreHepatop 300 Yepes rapsynii NPOMIBKHUA KOHBEPTOPHUIA BY30r
240, akui 3abesnedye nogady HanexHol KinbKkocTi maTtepiarny.

Hani posrnsgaeTtbes By3on 400 nogadi Byrinns, npucyTHin B o6ox npuctposix 10, 20 ons BUrOTOBSIEHHST po3naBy
3anisa 3rigHo 3 nepLwnM i ApYrMm BTINEHHAMU BUHAxXo4y.

MpucTpoi Ans BMIOTOBMEHHA PO3NnaBy 3aniza 3rigHO 3 NeplurM i OpyruM BTINEHHAMWU BUHA XOAYy BKIOYaOTb
copTyBanbHuk 411 3a po3MipoM 4acTOK Ansl NMEepPBMHHOMO COPTYBaHHA 3a pPO3MIpOM 4acTOK NepLuol rpynu BYTinns;
OyHkep 417 Byrinns ons nogadi apyroi rpynu Byrinns 3 ceped HiM anbbeno 0,8 abo binblle Ans KOHTPOM AKOCTI,
npudoMmy OyHkep 417 BYrinns BUKOHYE L0 onepauilo HesarnexHo Big copTyBanbHuka 411; Byson 419 nonepenHbol
06pobku, 3'egHaHnin 3 copTyBanbHukom 411 i 6yHkepom 417 Byrinna Ans BUCYLIYBaHHSA i BUKOHAHHS BTOPUHHOMO COPTY
BaHHS y NpoLeci 3aMillyBaHHS ApiGHOro BYrinms 3 nepLlioi rpynu BYrinnsa i gpyroi rpyny BYFinns; WOHanMeHLe oauH
Mikcep 425, 3'egHaHnii 3 Byanom 419 nonepenHboi 06pobku, Ang NpUnoMy 3B'A3yHHOro Manscy i 3aMilHIOKYOro areHTa
ONs 3MillyBaHHS 3 3MillaHMM BYrinnaM, B sikoMy 3MiwaHi apibHe Byrinns 3 nepuloi rpynu Byrinns i gpyra rpyna
BYFinns; BanbLtoBanbHUA npec 427, 3'eQHaHnin 3 mikcepom 425, ans popMyBaHHsi 3MillaHoro BYrinns; i nnaBuUnbHURA
rasoreHepaTop 300, 3'eaHanHuli 3 copTyBanbHMKoM 411 i BanbutoBansHUM npecom 427. pyakysaTe Byrinns, Big aineHe
y copTyBanbHUKy 411 3a po3MipoOM 4acTok, BYriflbHi GpuKeTH, chopMoBaHi ¥ BanbLUoBansHoMy npeci 427 i BigHOBMeHe
3ani3o 3aBaHTaxyloTb Y NnaBuIbHUA rasoreHepatop 300, nicra Yoro poannaB 3anisa BUrOTOBMAETHCS Y NMaBUITbHOMY
razoreHepatopi 300 3 ogHoYacHO nogadveto KUCH. 3asHadveHi npucTpoi BktodeHi y By3on 400 nogadi Byrinng. Y
nnaesunbHoMy rasoreHepaTopi 300 yTBOpPIOKOTLCA po3nnaB 3anisa i wnaki. B iHWomy npoueci nepwa rpyna Byrinng i
apyra rpyna BYrinng He 3MillyloTbCA OKpeMoto ornepauieto, ane 3MmillyloTbCs Y MOPSAKY MPOXOAXEHHS npouecy.
Hanpuknag, gpyra rpyna Byrinns Moxe OyTW 3aBaHTaXeHa Ha KOHBEep Y MpoLeci TpaHCNopTyBaHHS NepLuoi rpynu
BYFINNA UMM KOHBEEPOM, i, TaKUM YMHOM, NepLUa rpyna BYrinns i Apyra rpyna Byrinng amilyoTbes.

MpncTpoi Ana BUFOTOBIEHHS PO3NnaBy 3anisa 3rigHo 3 NepLlnM i ApYrMM BTINEHHAMMW BUHA Xogy BKMtoYaloTb OyHKep
423 ans 36epiraHHs | nogadi 3B'A3y04Oro Mansicy Ana 3B'a3yBaHHSA Byrinns; i 6yHkep 421 ans 36epiraHHsa i nogadi
opnHoro abo Ginblue 3MiLHIOKYMX areHTiB, BUGpaHWX 3 rpynu, sSiKy ckragaloTe HeralleHe BanHo, ralleHe BanHo, BanHsk,
KapboHaT Kanblilo, LEMEHT, GEHTOHIT, IMKHA, KPEMHE3EM, CUNIKaT, 4ONOMIT, hocopHa KMcroTa, cynbdypoBa Kucnota
i okcug. byHkep 421 ons 3MilUHIOKYOrO areHTa, BiookpemreHun Big OyHkepa 423 Ons 3B'A3yr4Oro mansacy, mae
3'eHaHHsA 3 Mikcepom 425,

Mikcep 425 mMoxke BKNo4YaTU OOAATKOBUI MiKCep AN OKPEMOro 3MillyBaHHS 3B'SI3YHOYOro Manscy i 3MilHKYoro
areHTa i MoXe BKHOYaT MiCUMNBHY MalUWHY Ans TX nepeMillyBaHHS.

Byson 419 nonepenHboi 06pobku (cir.1) BkntoYae cylumnbHy niv 459, 3'eqHaHy 3 copTyBanbHUKkoM 411 3a poamipom
YacTok i ©6yHkepoM 417 Byrinns, AN BUCYLWYBaHHSA 3MillaHOrO BYFiMns, B SKOMY 3MillaHi ApiOHe Byrinns 3 neplloi
rpynu BYFinns i gpyra rpyna Byrinns; iHWWA copTyBanbHUK 461 3a poamipoMm 4acTtok ans Bigbopy Byrinnsa 3
piameTpoMm 4actok 4 MM abo MeHWe 3 cy WunbHoi nedi 459; i gpobunbHuii npuctpin 463 nogpibHeHHs Byrinna 3
AOiamMeTpoMm 4Yactok Ginble 4 MM nicns copTyBaHHS 3a po3Mipom 4YacTok. Byson 419 nonepepHboi ob6pobku Moxe
OOLaTKOBO MaTtu OyHkep 465 3aMillaHoro BYrinna ANs CeneKTMBHOro TumYacoBoro 3bepiraHHs BYrinns 3 giameTpom
YacTtok 4 mm abo MeHwwe. Lle moxe 6yTn peanisoBaHe sik y nepLllomMy, Tak i y ApyroMy BTineHHi (cir.2) BuHaxoay.

[pyaKyBaTe BYrinnsa 3 giaMeTpom Yactok Ginblue 8 MM, AKe He NPoXoauTb Yepes copTyBanbHUK 411 3a poamMipom
4YacToK, npoxoauTb 4Yepes By3on 413 BUCYWYBaHHA [PyAKYBaTOro BYriNMAa ANS BUCYLWYBaHHA, Nicng 4oro
3aBaHTakyeTbcsl OesnocepenHbo Y NnaBuibHUA rasoreHepatop 300. [pyokyBaTe Byrinna BucylwyoTb y Byani 413
BMCYLLYBAHHA ONs1 KOHTPOSO BOJIOTOCTi rpyaKyBaToro BYrinns, sike Mae craHoBUTM 4% (3a macow) abo meHwe. 3
iHworo ©oKy, ApiGHe Byrinns 3 neplioi rpynu BYrinns, sike NpoXoguTb Yepes copTyBanbHUK 411, HagxoguTb Ao
OyHkepa apibHoro Byrinns 415 i noTiM aMillyeTbCA 3 APYro rpynok BYrNNS ANA KOHTPOM SKOCTI BYrinns y OyHKepi
417 Byrinna 417 i chopMmyBaHHs BYrinbHUX OpUKETIB, SKi NOTIM TUM4YacoBo 36epiratoTbca Yy OyHkepi 431 BYrinbHUX
OpuKeTiB, Nicns Yoro nodaTbCs y NraBUNbHUA razoreHepaTop 300.

[MpucTpoi 3rigHO 3 nepwuM i ApyruM BTINEHHAMW BUHaxXody, KpiM TOro, BkroYaloTb By3on 440 peuukroBaHHA,
3'eQHaHUA 3 BanbuloBanbHUM npecoMm 427 i npuaHadeHnn 3bupaTtu ApibHe Byrinng, WO YTBOPKETLCS Y npoueci
BUrOTOBIEHHS BYriNbHWX OpuKeTiB i nogaeatn noro y mikcep 425. Byson 440 skniodae By3on 429 sinbopy gpibHoro
Byrinns, OyHkep 433 gpiGHoro Byrinnsa i pe-uuknioBanbHUiA Tpybonposig 435. Kpim Toro, Byson 440 peynknioBaHHs
MOXKe BKMoYaTW JoaaTkoBi NpUCTpol, HeobxigHi Ana peuunknoBaHHsa. Byson 440 yepes peuunkntoBansHuin Tpybonposig
435 nopae ApibHe Byrinns, BubpaHe y By3ni 429 Bigbopy apibHoro Byrinns, y OyHkep 433 gpibHoro Byrinnsg ans
TMMYacoBoro 36epiraHHs, i NoTiM nogae ApibHe Byrinnsa Ao mikcepa 425.

Posannae 3anisa BUrOTOBRSATL NOCMIQOBHICTIO onepauii 3 BUKOPUCTaHHSIM NMPUCTPOIB ANsi BUTOTOBIEHHS PO3nnaBy
3anisa 3rigHo 3 NepLnM i ApYrMm BTINEHHAMU BUHAxXo4y.

Cnoci6 BUroTOBEHHS BYriNbHUX BpUKeTIB BKOYaE: onepadito NepBMHHOMO COPTYBAHHS 3a PO3MipOM YacToK nepLuoi
rpynu BYrinns K CMporo BYTINNS ANs NpUroTyBaHHs ApiOHOro Byrinng; onepadito AoMillyBaHHS Apyrol rpynu Byrinns
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3 cepegHim anbbeno (Rm) 0,8 abo Buwe Ao ApiGHoro Byrinna; onepadii BUCYLWYBaHHS 3MILL@HOro BYriNnms, ke BKIoYae
OpibHe Byrinns nepuioi rpynu BYrnns i Apyry rpyny BYrinng, i BTOPUHHOTO COPTYBaHHA 3MilUaHOro BYrinns 3a
PO3MipOM YacTOK; onepalii AoAaHHA 3MILHIOYOro areHTa 4o 3MillaHol BYTinns i 3MillyBaHHA 3MILHIOIYOro areHTa i
3MiLLaHOro BYTiNns; onepauii AoAaHHA 3B'A3YH0YOro Manacy Ao 3MillaHoro BYrinnsa i aMillyBaHHs 3B'A3yH04Oro mMarscy 3
3MillaHMM BYTINMaM; | onepawito BUFOTOBIIEHHS BYTiNbHOrO 6puKkeTy hopMyBaHHAM 3MillaHOro BYTINNS.

Cnoci6 BUroTOBMEHHA po3nnaBy 3ariza BkNoYae: onepauil opMyBaHHS YLWiNbHEHOro LWapy Byrinnsg 3
BUKOPUCTaAHHAM rpyAKYBaTOro BYriNNg, BigdineHoro y npoueci NepBUHHOTO COPTYBAHHA 3@ PO3MIPOM 4acTok, i
BYFiNbHUX OpUKETIB, | 3aBaHTaKEHHS BiOQHOBEHOMO 3ariza Ana 3MillyBaHHSA 3 YLLiNIbHEHUM LUApOM BYTINNSA; onepawio
nogayvi KACHIO B YLWiNbHEHWIA Wap BYTNns Ans CNantoBaHHS BYMMNS B YWiNbHEHOMY Liapi i onepawilo BUTOTOBEHHSI
po3nnasy 3arniza po3nnasiloBaHHAM BiAHOBEHOro 3anisa TensoM 3ropsiHHA. Onepauia AoAaHHA 3B'A3Y0H0oro mansacy
[0 3MilLaHOro BYFiNMs MoOXe BKMYaTK Npouec nepeMillyBaHHs ans 4OCArHeHHa 6inbliol ogHOpIgHOCTI.

[pyna Byrinns € arperatoM BYrinns, B SKOMY 3MillaHi WoHaMeHWwe ogHa abo Ginble Tunie Byrinns. OiameTp
YacToK 8 MM BUKOPWUCTOBYIOTb SIK CTaHAapT A8 NEepPBUHHOMO COPTYBAHHA 3@ PO3MIPOM 4acToK | PO3pPi3HEHHS
rpyakyBatoro Byrinns i gpibHoro Byrinns. Ockinbkn 6axaHo, Wob y peakTopi 3 yWiflbHEHUM LAaPOM Afsi BUTOTOBIEHHS
poannasy 3aniza 6yno BMKOpPUCTaHe rpyaKy BaTe BYTNns 3 AiaMeTpoM 4acTok Ginble 8 MM i Ana uboro siggineHe Big
ApibHoro Byrinna poamipom 8 MM abo MeHLle, 3a3Ha4YeHWin CTaHOapT 3acTOCOBYIOTb Al COPTYBaHHA 3a po3MipoM
yacTok. Llei ctaHgapT € nulie npuknagoMm i He obmexye BMHaxony. [ins copTyBaHHSA 3a po3MipoOM YacTok Moxe ByTu
3aCTOCOBAHWM i iHWWIA cTaHAapT.

Byrinna 3 cepegHim anbbeno (Rm) 0,8 abo BuLle 3miwytoTb 3 ApiOHUM Byrinnsam. B ananisi cTpykTypun Byrinns ans
OBYMCINEHHA BIOHOCHOTNO BMICTY CTPYKTYPHUX CKIAadOBMX KOMMOHEHTIB | CTPYKTYPHUX MIKPOKOMMOHEHTIB 3
3acTocyBaHHsIM Mikpockony, anbbeno Bkasye Ha amnniTyny abo eHeprito BigbuTtoro ceitna i amnnitTygy abo eHeprito
CBiTNa, Lo Nagae Ha NoBepxHio MaTepiany ob'ekta. CepenHe anbbedo BYrinmns BUKOPWUCTOBYHOTb AN BUMIpHOBaHHS
MaKCMMarbHOro anbbeno CTPYKTYPHMX MIKPOKOMMNOHEHTIB 3 3aCTOCYBaHHSIM MIKPOCKONY i CBITNa 3 AOBXMHOK XBWUAi 546
HM. Byrinns moxe 6yTu ouiHeHe Yepes anbbeno BiTPUHITY, SKUIA € roNOBHUM KOMMOHEHTOM, NpUYoMy cepenHe anbbeno
€ NponopuUiHUM rapsadin MigHocTi. OTXe, YM BULLMM € cepenHe anbbeno, TMM BinblUoto € rapsya MiLHICTb BYTiNbHUX
OpuKeTIB, a Ue cnpusic epeKTUBHOCTI BYTiNbHUX BPUKETIB Yy NNaBUIbHOMY rasoreHepaTtopi.

Y Bunagky, konu cepefnHe anbbeno (Rm) Byrinns, npusHa4veHoro Ans KOHTPOm SKocTi, € MeHwe 0,8, ue Byrinns
WBMAKO AUdepeHUiloeTbes | He nuile BTpadae rapsyy MiLHICTb, ane W cTae HenpuaaTHUM SK Axepero Tenna. Tomy
OaxaHo, Wob cepenHe anb6eno BYrinns Ans KOHTpono AKocTi ctaHoBuno 0,8 abo Ginblwe. Mpuknagom Takoro Byrinns
€ KokcyBanbHe. Moro cepen He anb6eno 3BuYaiiHO He nepesuilye 3,0.

Mpn pomiwyBaHHI Apyroi rpynu BYTNMs, NpW3Ha4YeHo! AN KOHTPOMK $IKOCTi, Ao ApibHoro Byrinns ©axaHo
aofasaTtn Apyry rpyny Byrinng Ao kinbkocTi 15-80% (3a Macoto) Big 3millaHoro Byrinng. HAKWo BMICT BYrinng ans
KOHTpornto akocTi € MeHwum 15% (3a macoto) Big 3millaHoro BYrinns, YTPYOHIOETHCS NOMIMNWEHHSA XapakTepucTuk
TOHKOro cuporo Byrinng. Kpim Toro, aKwWo BMICT BYrinnNg Ang KOHTponto skocTi nepesuilye 80% (3a macow) Big
3MillaHoro BYFMNA, Ue Aae AyXKe He3HaqHe NiOBULLEHHS BNacTMBOCTEN BYTiNbHUX OpUKETIB Npu BMCOKIN TeMnepaTypi
MOPIBHAHO 3 NOAOPOXKYAHHSAM CUPOBWUHUN ANSA BYTNbHUX OpUKeTIB.

3rigHO 3 BUHaxoOoM, 3B'A3YIOHMUIA Marnsc i 3MILHIOIYNIA areHT MOXHa faofdasaTty i amiwyBaTtu. BaxaHo, wo6 Ha 100
Y4acTUH CyXOro i BiACOPTOBAHOMO 3a PO3MIPOM YacTOK 3MillaHOro BYTiffs BMICT 3MilHIOOHOro areHTa ctaHoBuB 1-5
YacTuH (3a macoto) i 3B'A3ytoudoro manscy - 5-15 yacTuH (3a macoto).

Akwo HeraweHe BanHo (Ca0), Ake € OgHUM 3 3MILHIOKYNX areHTiB, 3MilLYOTb 3 3MilUaHUM BYTiNNsaM, 3anuiikoBa
BOAa y 3MillaHoMy BYrinni pearye 3 HeraweHum sanHoM (CaO) 3 yTBopeH HAM rigpokenay kanbuito Ca(OH), ximivHoto
peakuieto cpopmynn 1 i 3 BUOaneHHsSM BOAW CUMbHOK peakuieto kanopudikayii. Moganbwunini npouec opMyBaHHS
GaxxaHo NpoBOANTKM 3 BuaaneHHsM Boau Ans 3abesneveHHs 6axaHol MiLHOCTI.

dopmyna 1:

Ca0O + H,O—-Ca(OH),

FAKWwo Boay BUAENSATL Y TakMin cnoci i BUKOPUCTOBYIOTH 3B'A3YI0YNIA Mansc, HeraleHe BarnHo i 3B'A3yo4nin Mansc
NigBULLYIOTE MILHICTE BYrinbHUX GpuUKeTiB BHACNiQoK XiMIYHOT peakuii YTBOPEHHsi caxapaT-KanbuieBoro 3B'A3Ky, a
pO3MNraBeHHs 3B'A3YI0HOro Marnscy y Bofi He BinOyBaeTbcs.

3rigHo 3 BMHaxogoMm GakaHo, Wob BMICT AO4aHOMo 3MILHIOKYOro areHTa cTaHoBMB 1-5 4ac TUH (3a macoro) Ha 100
YacTUH (3a Macoto) 3MillaHoro BYrinnsa. AKLWO KiNbKICTb 3MILHIOIOYOro are HTa € MeHWwo 1 4YacTuHM (3a mMacot), Boay
HEMOXITMBO BUAANMUTU | TOAI SIKICHUI caxapaT-KarbLieBMIA 3B'A30K MiXK 3B'A3YIOYMM MansacoM i 3MiLHIOIOYUM areHTom He
YTBOPKETLCSA, | L& 3HU KYe MILHICTb BYriNbHUX BPUKETIB. AKWO BMICT 3MiLHIOKOYOro areHta nepesuiye 5 4actuH (3a
Macoto), SKiCTb BYFiNbHUX GPUKETIB NOripLUYeETHCS.

BarkaHo, o6 BMICT 4OAaHOrO 3B'A3YHYOro Mansicy CTaHoBUB 5-15 YacTuH (3a macoto). FAKWO Lel BMICT € MEHLUM
5 yacTuH (3a Macot), MiLHICTb BYTiNbHUX GPUKETIB 3HUXKYETLCS BHACNIQOK HecTadi 3B'A3ytodoro mansicy y apibHomy
BYrinni. AKWo BMICT 3B'A3ylo4oro Manscy He nepesuwye 15 4acTuH (3a Maco), BMHUKaTL Npobrnemu, noe'asaHi 3
agresieto i iHWMMK yCcKNagHEeHHAMW Nig Yac 3MillyBaHHS 3 ApibHMM Byrinnam. BaxkaHo, Wwob 3B'A3yo4nin Mansc MicTus
TBepdi KOMMNOHEHTU Y KinbkocTi 70-85% (3a Macoto). AKWO Ui KinbkicTe € MeHwoto 70% (3a Macoto), BMICT LKpY, SKURA
€ 3B'A3yl04MM areHToM, € HW3bKMM, a BMICT BOAM BWCOKMM, BHACMIOOK YOro Mily HiCTb BYriNbHUX OpukeTiB
3HWXKYETbCH. AKLWO BMICT TBEpAMX pPeYOoBUH nepesullye 85% (3a Ma colo), B'A3KICTb 3B'A3Y0HOro areHTa nNiagBuLLYETHCS,
i e 3aBaxae ogHOPIOHOMY 3MilLlyBaHHIo.

Xoua 3rigHo 3 BMHaxoaoM nepenbadeHo Ao4aHHA 3B'A3YHOYOro Marscy, e He obMexye BM Haxony, KUl npunyckae
OOMilLYBaHHS iHLUNX 3B'A3YHOYMX areHTiB i iHWnxX 4o6aBoK ANs NONINWEHHS SKOCTEN LMX areHTIiB i BYriflbHUX OpUKeTIB.

3rigHO 3 BUHaxXo4oM, onepadii BUCYLLYBaHHS 3MilLaHOro BYFiNMs i BTOPUHHOIO COPTYBAHHSA 3@ PO3MIpOM YacToK
MOXYTb BKMOYaTW Onepauilo BUCYLLYBaHHA 3MillaHoro BYrinnsa i onepauilo nogpibHeHHs 3miwaHoro Byrinna 3
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AiameTpom Yactok binblue 4 MM y Cyxomy 3MmillaHoMy BYrinmi, Wwo6 giameTp 4acToK 3MilLaHOro BYTinna CTaHOBMB 4 MM
abo meHwe. BaxaHo, Wo6 BMIiCT Bogu y 3miwaHomy Byrinni ctaHoBuB 4-10% (3a Macoio) 3 ypaxyBaHHAM KinbKOCTi
3MillaHOro 3MiLHIYOro areHTa. FKWo BMICT BOAM Y 3MillaHoMy BYrinns 6yae MeHwWwe 4% peakuia MixK 3MillaHum
BYFNNSAM i 3MiLHIOIOYMM areHToM byae HeOoCTaTHLOW i MILHICTE BUFOTOBMEHMX BYTiNbHUX BPUKETIB 3HN3NTLCA. AKLWO
BMIiCT BoAM y 3miwaHomy Byrinni nepesuiye 10% (3a macoto), agresia i koresii-Ha MiLHICTb y npoueci dhopMyBaHHS
3HU3ATL onepaLiiHy edeKkTUBHICTL. KpiM Toro, SIKWO AiaMeTp 4acTok 3MillaHoro BYrinns nepesullye 4 MM, BYTinbHUK
OpurKeT MOXe 3pyliHyBaTUCh Nig Yac popmyBaHHA. OTXe, AiamMeTp YacToK BYTiNNs Mae CTaHOBUTK 4 MM abo MeHLue.

ByrinbHi 6pukeTn, chopmMoBaHi BanbLioBanbHUM npecom 427, maroTb 6axkaHuii BMICT NeTKUX KOMNoHeHTIB 20-40%,
20% abo MeHwe ByrinbHOI 3onm i 45-70% 3B'AsaHoro Byrneuto (Ha cyxii ocHOBI). AKWO BMICT FETKMX PEYOBUH
CTaHOBUTb MeHwe 20%, KinbKiCTb reHepoBaHOro rasy, noTpiOHOro Ana BiOHOBMEHHS 3ani3HOi pyaon 3HWXYETbCA |
BIIHOBMNEHHs1 CTae HeOoCTaTHIM, a BU TpaTu nanusa 36inblytoTbes. AKWO BMICT NeTKnx peqoBuH nepesullye 40%,
KiNbKicTb 3B'A3aHOro Byrnewuto, NOTPIOHOro AN BUIOTOBMEHHS PO3NnaBy 3anisza, 3HWXKYETbCH. FAKWO BMICT 30mM Y
Byrinni nepesuwye 20%, BuTpatv nanuea 36inblyloTbca BHacnigok 36inblweHHa ob'emy wnaky. Bu Tpatu nanuea
3pOCTaloTb TakoX TOAi, KONMM BMICT 3B'A3aHOro Byrneuio crae MeHwum 45%, a konu uen BMicT nepesulyye 70%,
KinbkicTb rasy, noTpiGHoro Ans BiOHOBMEHHS pyau, 3HUXKYETBCS, BIQHOBMEHHA CTae HegoCTaTHIM, a BUTpaTW nanuea
3pocTalThb.

BaxaHo, wob Bmict SiO, y 3oni ctaHoBUB 50% abo meHwe. Akwo BmicT SiO, y 3oni nepesuilye 50%, BMicT Siy
po3nna.i 3anisa 3pocTae i AKICTb PO3NnaBy 3HUXYETLCS.

Kpim TOro, HeobxigHo, Wo6 BYrinbHI BpMKeTM Manu OOCTaTHIO XONogHY MiLUHICTb Anst HadiMHOCTI TpaHCNopTyBaHHSA
i 30epiraHHa | ManuM OoCTaTHIO rapady MiUHICTe Ana MiHiMisauii yTBopeHHs OpibHuX 4acTok i 3abeaneveHHs
[OCTaTHBOI NPOHWMKHOCTI Nif Yac 3aBaHTaXEHH:A Y NNaBUMbHUIA rasoreHepartop.

[ns BU3HaAYEHHA XONOAHOT MILHOCTI BYriflbHUX OpUKETIB LBOKINOrpaMoBUA 3pa3oK pyau POHSATbL 3 BUCOTU 5 My
BiNbHOMY MafiHHi Ha cTanesy MAWUTY i NOBTOPKOTL L Npoueaypy 4 pasu, Nicrig 4oro BU3Ha4YaloTb Y 3arnuiikax
BYrinbHUX OpUKeTIB KinbkicTb 4acTok 3 giametpom 10 MM abo 6Ginbwe. BaxaHo, Wo6 KinbKiCTb TaKMX BYFNbHUX
6pukeTi BcTaHoBuna 80% abo Ginblue. Ak Wo ua KinbkicTe € MeHwot 80%, 36inblueHHa WwWBMAKocTi Andpeperuialii nig
Yac TpaHCNopTyBaHHs i 30epiraHHs ByrinbHUX OpUKETIB MigBULLYE eKcrniyaTauiiHi BUTpaTth i nopylwye ctabinbHiCTb
BMPOOHMUTBA, HEraTMBHO BMNUBAIOYM Ha BMPOOHWMYI npouecy. TakoX 3HUXKYETbCA NPOJYKTUBHICTE MpoLecy
BiOHOBNEHHA NpW TemnepaTypi po3nnasy 3ariza y nnaBuibHOMY rasoreHeparopi.

[nsa ouiHoBaHHA rapsyol MILHOCTI BYrinbHUX OpUKeTIB HiTporeH (ras) nponyckawTb Yepe3 peaKkTOpHy Nid npu
1000°C, i po3noginstoTe OTPMMaHUIA HaMIBKOKC 38 PO3MIPOM YacTOK Ha rpynu 3 BiOHOCHO BEMWKUM PO3MIpOM YacTok 15
MM abo GinbLue i 3 BiQHOCHO ManuMm po3Mipom YacTok 10 mm abo MeHwe. Ynm BinbluMM € BigHOCHA KinbKiCTb BEMMKUX
YacTOK | YAM MEHLUMM € BiQHOCHA KinbKiCTb MariMx 4acTok, TUM GinbLUoo € rapsiva MiLHicTb BYrinbHUX GpukeTiB. [na
3abesaneYveHHa AoCTaTHLOI rapsyoi MiLHoCTi GpukeTiB GaxkaHo, Wo6 KiNbKiCTb BEMUKUX YacTOK HaniBKOKCY CTaHoBuna
60% abo binblue. AKWOo U KinbkicTb € MeHLwWwo 60%, BYrinbHi 6pMKeTU 3ropaTUMYTh Y NaBUbHOMY rasoreHepartopi He
MOBHICTIO, KINbKICTb NIy 3pocTe, a ekcnnyaTtayiiHi BUTpaTu | BU TpaTu nanuea 36inbaTtbes.

IcHye pi3HMLA Mixk o6'eMamMun BYTinbHUX OPUKETIB | rpyaKyBaToOro BYTNNSA, WO 3aBaHTaXKyHTbCA Y MaBUNbHURA
rasoreHepaTtop. ByrinbHi GpUKeTM BUroTOBNATL 3 ogHakoBuM o6'emom 10-50 cm 3, BakaHo 20-40 cm®. Ockinbkm
pO3MipM 4YacToK NPUPOAHOrO TrPYLAKYBaTOro BYFNNA € MEHWMMU 3a po3Mipu BYriflbHUX OpUKeTiB, 3 MipKyBaHb
BeHTUNAUIT BYrinbHi 6pukeTn € Ginbl 6axaHnmun. Mexi o6'eMy ans BYrinbHUX BpUKETIB € ONTUMAaNbHUMK 3 TOYKK 30pY
XOpOoLUOi BEHTUNSALIT 3 ypaxyBaHHSIM 06'eMy rpyaKyBaToro Byrinns.

AKwo ByrinbHI GpukeTn, BUFOTOBMEHI Y Takui cnocib, i rpyakyBaTe Byrinns 3 piaMeTpoM 4acTok Bulie 8 mMm
3aBaHTaXkyBaTW Yy NNaBUSbHWIA rasoreHepatop A5 POpMyBaHHSA YLINbHEHOro LWapy BYFnns, rpyakysate BYrinna 3
Moro NpupoaHMMM KOMMOHEHTaMK | BNacTUBOCTAMU MOXeE He BignoBigaTu KOMMNOHEHTaM i BacTMBOCTSAM MiaBUbHOMO
rasoreHepaTopa. OTxke, 6axaHO KOpUryBaTWU KinbKiCTb BYFiNbHUX OPUKETIB 3rigHO 3 KOMMNOHEHTaMW i BNacTUBOCTAMMU
rpyaKyBaToro BYrinns, o6 AOCAITU Y3rOMKEHHsl 3 KOMMOHEeHTaMW i BracTMBOCTAMW CTaHOApPTHOMO MiaBUITbHOMO
rasoreHepatopa. BignosigHo, BMICT ByrinbHUX OpukeTiB ANA 3aBaHTaXeHHS Yy NMaBUNbHWWA ra3o reHepatop Mae
ctaHoBUTN 20-80% (3a Macol) MOBHOI KiNbKOCTI 3aBaHTaXeHoro BYrinna. AKWO uda KinbkicTe € meHwow 20% (3a
Macol0), BaXKO AOCAITM MONINWEHHS po3nofineHHs rasy, peakuili ra3oyTBOPEHHs i 3ropsiHHA, NOTOKY po3nraBy 3anisa
i wnakiB Towo. AKWo KinbKicTe BYrineHUX GpukeTiB nepesullye 80% (3a Macol), KinbKicTb rpygokyBaToro BYTiNns
3MEHLLYETLCA | BUHMKAIOTb Npobriemun 3 36epeskeHHsIM 3anacy cUporo BYTinns.

FAKLo BUrOTOBNATK po3nrae 3arnisa nuiwe 3 rpygkyBaToro Byrinns, kinekicte SiO, ctaHoBUTMMe npubnuaHo 100 kr
Ha T Byrinns i Todi Kinbkicte SiO 5, WO YTBOPIOETECA Y rapaYili 30HI 3ropsiHHA Y HWKHIN YacTWHI yLWinbHEHOro Lapy
BYFfNA i noTpannse y po3nnaB 3anisa y npoueci BiAHOBMEHHA i MnaBfieHHA y 30Hi rasoyTBOPEHHsA 3pocTae, i,
BiQNOBIQHO, 3pocTae BMICT Si y poannasi.

Ane, OCKiNbKW 30MbHICTb CUPOro BYTINMA Moxe OyTu 3HUXKeHa i Moxe ByTh KOHTpOnboBaHa [0 AaHHAM BYTiNbHUX
OpukeTiB, KinbkicTe SiOy MoXe 6yTU 3HWXKEHa Jo NpubnuaHo 55 kr Ha 1 T BYriNbHUX BpUKETIB, WO 3HWU3UTL KiNbKiCTb
yTBOpeHoro SiO, i BMicT Si y posnnasi.

Ao posnnae 3anisa BUrOTOBMAOTb, BUKOPUCTOBYHOYUM BYTiNbHI OpUKeTH, NPUTroTOBIEH ONMMCaHWM BULLE CNOCOBOM,
6axaHo, Wob BMicT Si, po3unHeHoro y poannasi 3anisa, craHoBMM 1% (3a macow) abo MeHwe. FAKWO Leil BMiCT
nepesuLllye 1% (3a Macoto), AKICTb PO3NSaBy 3HUKYETHCH.

[ani po3rnsgaTbCs ekcnepuMeHTanbsHi Npuknagu, ki € incTpaTnBHUMKM | He 0BMeXyloTb 06'eMy BUHaxoay.

Mpuknagn

Y HaBefeHux gani npuknagax 6ynu npoBedeHi eKCNEPUMEHTN 3 BUTFOTOBIIEHHS PO3NnaBy 3arisa BMCOKOI SKOCTi 3
KopuryBaHHaM anbbeno, CniBBiAHOLWEHHS 3MillyBaHHsS BYFiNns ANs KOHTPOSO SKOCTI i KiNbKOCTi BYrirbHUX OpuKeTiB.
HaBegneHo npuknagn, B SKMX BapitotoTeea anbbeno i BigHOLWEHHSA 3MillyBaHHS BYTINNSA AN KOHTPOSO AKOCTI, @ TaKkoX
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KiNbKiCTb BUKOPUCTAHMX BYTiNlb HUX OpUKeTIB.

Anb6eno i BigHOLEHHS 3MilLyBaHHS BYTINNA AN KOHTPOSO SKOCTI

Y Mpuknagax ons BUrOTOBMEHHA BYFiNbHUX OpukeTiB Oyny 3MiwaHi pisHi TMNKU BYrinns 3 pisHUMK cepegHiMu
ansbeno (Rm), nmicnsa voro 6yna BuMipsiHa iX rapsda MiyHictb (gue. Tabn. 1). Onsa nigBuWweHHs SkocTi apibHoro
BYFiNns nNpv AOMiWYBaHHI ANa KOHTPONo sKocTi Oyna BUKOpUCTaHa rpyna Byrinna 3 cepefHim anbbeno, BULLKMM, HiK Y
Api6Horo Byrinns.

Tabnuug 1
[pyna Byrinns TexHi4HWiA aHanis CepegHe ansbepo (Rm)
(cyxa ocHoBa,% (3a Macol))
NeTki pevoBWHW |3onbHiCTb Byrinns |3B'A3aHuli Byrnelb

A 16,6 8,5 74,9 1,45
B 18,0 14,1 67,9 1,27
C 19,1 6,9 74,0 1,00
D 34,8 6,8 58,3 0,80
E 34,4 74 58,2 0,71
F 26,2 10,4 63,4 0,78
G 34,0 9,4 56,6 0,68

Y MMpuknagax 1 - 8 nicna gomiwyBaHHA Byrinns tuny A - F 3 giameTpom 4acTok 4 MM abo MeHwe, ans
BUFOTOBIEHHS Y BanbLoBanbHOMY Npeci BYrinbHUX BpukeTis nogylikonofibHoi dopmu 3 poamipamn 64,5 MM x 25,4 Mm
X 19,1 MM Gynun BUKOpPUCTaHI 8 YacTuH (3a Macoto) 3B'A3YH HYOro Manscy i 3 YacTUHK (38 Macok) HeralleHoro BarnHa sik
3MilHIotodoro areHta Ha 100 YacTuH 3MmillaHoro BYrinns, nicns doro Oyna BMMIipsiHa rapsida MiLHICTb BYTiNbHUX
OpukeTiB. [ina nopiBHsHHS 3 Mpuknagamu 1 -10 y Mpuknagax 1 - 3, 8 4YacTuH (3a Macoto) 3B'A3yo4oro Manscy i 3 vac
TUHU (38 Macok) HeraleHoro BanHa sk aMilHio4Yoro areHTa 6ynu gomilani 4o oaHol rpynu Byrinnsa Tuny E i Byrinna
Tuny F, aki manu BnactueocTi ApibHoro Byrinns, i ©Oynu BUroTOBMEH ByrinbHi OpUKETUM 3 3aCTOCYBaHHSIM
BanbLoBansLHoOro npecy, nicns Yoro 6yna BUMipsiHa rapsida MiLHICTb BYrinbHUX OpukeTiB. Y Bunagky Byrinns tuny G
Oyno BUKOpWUCTaHe rpyaKyBaTe BYrifnss 3amiCTb BYrinbHUX BpukeTiB | Oyna BMMipsiHa rapsyda MilHiCTb.

BumiptoBaHHS rapaqol MILHOCTI ANA BU3HAYeHHS PIBHSA Niponidy ByriNbHUX OpUKETIB Yy nna BUIbHOMY
rasoreHeparopi nposogunu npuctpoem 30 ana TecTyBaHHA niponidy (cir.3). dir.3 mic TUTb cxemy NpUCTpolo Ans
TECTYBaHHS Niponiay, KM BUKOPMCTOBYIOTb AN BUMIPIOBAHHS rapsydol MiLHOCTI BYrinbHUX BpukeTis. TemnepaTypa y
npuctpoi 30 nigTpumyeTbes Ha piBHi 1000 °C, i 4Yepe3 MOro HWXKHIO YacTUHY MNPONYCKalTb HITPOreH y KirbkocTi 2
N/XBWN. ANA CTBOPEHHS iHepTHOI aTmocdepun. TecToBi 3pasku ByrinbHUX GpukeTie 36 nogatoTb y kBapueBy Tpybky 33
piameTpom 60 MM, no gea 3 iHTepsanom 10 xsun. Lo npoueaypy noeToptotoTs 4 pasun gna BunpobyBaHHs 8 TeC TOBUX
3paskiB ByrinbHMX BpukeTie 36. Micns Uboro 3pasku pyau BUAMAOTb | OXONOOXKYHOTb | BUMI PSOTb PO3MNOLINEHHS
BiOXMIEeHHA PO3MIpiB YacTOK 3a OOMOMOrow craHgapTHoro cuta. OCKINbKM 3HMXKEHHA PiBHA Niponisy nigBullye rapsady
MILHICTb, rapsya MILHICTb BBaXaeTbCA BUCOKOID, AKWO MPUCYTHI 3Ha4YHa KinbKiCTb BENIMKMX YacTOK KOKCY i Mana
KiNbKiCT MariMx 4acTok KOkcy. Y npuknagax rapsdy MiLHICTb BU3HaYanu Yepes po3nOfiNeHHs KOKCY 3 BeNMKUM
po3Mipom Yactok 15 MM abo GinbLue i 3 Manum po3mMipom Yactok 10 MM abo MeHLe.

Mpuknag 1

3rigHo 3 Tabn. 1, nicns 3miwyBaHHA rpynu Byrinna Tuny E y kinbkocti 70% (3a macoto) i rpy nu Byrinna tvny
Ay kinbkocTi 30% (3a Macoto), 8 YacTuH (3a Macolo) 3B'A3yIOHOro Mandacy i 3 Yac TUH (3a Macolo) HeraleHoro BarnHa
AIK 3MILJHIOOHOTO areHTa i BUTOTOBMNEHHS BYTiNbHUMX BpukeTiB Gyna BUMipsiHa rapsya MiLHICTb LUX BYriNbHUX GpUKETIB.

Mpuknag 2

3rigHo 3 Tabn. 1, ane 3 3MiwyBaHHAM rpynu Byrinnga Tuny E y kinbkocti 70% (3a Macoto) i rpyny Byrinns Tuny
B y kinbkocTi 30% (3a Macolo) i 3 iHWUMW acnekTamu, ineHTu4HuMKn acnektam MNpuknagy 1.

Mpuknag 3

3rigHo 3 Tabn. 1, ane 3 3MiwyBaHHAM rpynu Byrinnsa Tuny E y kinbkocti 70% (3a Macoto) i rpynu Byrinns Tuny
C y kinbkocTi 30% (3a Macolo) i 3 iHWKWMKW acnekTamu, ineHTu4HUMKU acnektam MNpuknagy 1.

Mpuknag 4

3rigHo 3 Tabn. 1, ane 3 3amilyBaHHAM rpynu Byrinna tuny E y kinskocti 50% (3a macoto)
C y kinbkocTi 50% (3a Macoto) i 3 iHWKUMKN acnekTamu, ineHTu4HUMKU acnektam MNpuknagy 1.

Mpuknag 5

3rigHo 3 Tabn. 1, ane 3 amiwyBaHHAM rpynu Byrinna Tuny F y kinekocTi 20% (3a macoto) i rpynu Byrinna tvny
B y kinbkocTi 80% (3a Macolo) i 3 iHWUMW acnekTamu, ineHTu4HuMKU acnektam MNpuknagy 1.

Mpuknag 6

3rigHo 3 Tabn. 1, ane 3 aMiwyBaHHAM rpynu Byrinnsa Tuny E y kinbkocti 80% (3a Macoto) i rpynu Byrinns Tuny
D y kinbkocTi 20% (3a Macoto) i 3 iHWKUMK acnekTamu, igeHTUYHUMK acnekTam lMpuknagy 1.

Mpuknag 7

3rigHo 3 Tabn. 1, ane 3 3miwyBaHHAM rpynu Byrinnga Tuny E y kinbkocti 85% (3a macoto) i rpynu Byrinns Tuny
D y kinbkocTi 15% (3a macoto) i 3 iHWKnMK acnekTamu, igneHTUYHUMK acnektam lMpuknagy 1.

Mpuknag 8

3rigHo 3 Tabn. 1, ane 3 3MiwyBaHHAM rpynu Byrinna Tuny E y kinbkocti 50% (3a Macoto) i rpynu Byrinns Tuny
F y kinbkocTi 50% (3a Macolo) i 3 iHWMMK acnekTamu, igeHTUYHMMK acnektam MNpukniagy 1.

Mpuknag 9

rpynu Byrinna tuny
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3rigHo 3 Tabn. 1, ane 3 amiwyBaHHAM rpynu Byrinna Tuny E y kinbkocti 10% (3a macoto) i rpynu Byrinns Tuny
Ay kinbkocTi 90% (3a Macolo) i 3 iIHWKWMKW acnekTamu, ineHTu4HUMKU acnektam MNpuknagy 1.

Mpuknag 10

3rigHo 3 Tabn. 1, ane 3 3MiwyBaHHAM rpynu Byrinna Tuny E y kinbkocti 10% (3a Macoto) i rpynv Byrinns Tuny
B y kinbkocTi 90% (3a macolo) i 3 iHWUMKW acnekTamu, ineHTu4HuMKn acnektam MNpuknagy 1.

MopiBHANBHWIA Npuknag 1

3ripHo 3 Ta6n. 1, ane 3 BMKOpUCTaHHAM rpynu Byrinns Tuny E y kinbkocti 100% (3a macoto) i 3 iHWuMK
acrnekTamu, ineHTU4YHUMKM acnektam Mpuknagy 1. MNMopiBHANBHWIA Npuknag 2

3ripHo 3 Ta6n. 1, ane 3 BUKOPWCTaHHAM rpynu Byrinng Tuny F y kinbkocti 100% (3a macolo) i 3 iHWUMK
acnektamu, igeHTu4HMMK acnektam lMpuknagy 1.

MopiBHANBHWIA NpUknag 3

Ona rpynu Byrinns Tuny G BUKOpUCTaHe NuLLEe rpyaKyBaTe Byrinns, 6e3 ByrinbHUX OpuKeTiB.

Bynu BuMipsHi rapsudi MiLHOCTI BYFiNbHWX OpWUKETIB, BUIOTOBMEHMX 3rigHO 3 [puknagamu i MopiBHANBHUMUK
npuknagamm (taén. 2).

Tabnuua 2

BigHOLLEHHS 3MillyBaHHS BYrinns [apaya MiLHICTE (BMICT BEMUKUX YacToK) |lapsaYa MiLHICTb (BMICT Manux 4acTok)
Mpuknag 1 E/70% (sa macoto) |A/30% (sa macoto) 75,0% 2,2%
Mpuknag 2 E/70% (sa macot) [B/30% (sa macoto) 72,2% 1,2%
Mpuknag 3 E/70% (3a macoiw) |C/30% (3a macoto) 66,8% 1,2%
Mpuknag 4 E/50% (3a macoto) |C/50% (3a macoto) 65,9% 2,6%
Mpuknag 5 F/20% (3a macoto) |B/80% (3a macoro) 87,8% 1,5%
Mpuknag 6 E/80% (sa macow) |D/20% (sa macoro) 65,1% 1,8%
Mpuknag 7 E/85% (3a macoiw) |D/15% (3a macoto) 60,7% 2,9%
Mpuknag 8 E/50% (sa macoio) |F/50% (3a macoto) 54,5% 2,7%
Mpuknag 9 E/10% (sa macoto) |A/S90% (sa macoto) 86,5% 1,9%
Mpuknag 10 E/10% (sa macoto) [B/90% (sa macoto) 90,9% 1,4%
MopiBHANbHWIA Npuknag 1 |E/100% (sa maco) - 56,5% 7.2%
MopiBHANBHUIA Npuknag 2 | F/100%(3a macoto) - 50,1% 2,9%
MopisHANLHUIA npuknag 3 |G/100% (3a macow) - 57,0% 2,8%

Konn gns BUroToBNeHHs po3nnaBy 3arisa BMKOPWCTOBYBanW rpygkyBate Byrinng 6e3 ByrineHux OpukeTiB
(nopiBHANBHWIA Npuknag 3) rapsada MiLHICTb cTaHoBWUMa nNpubnuaHo 57,0%. OTxe, rapsayda MiLHICTb NpY BUFOTOBMEHHI
BYFiNbHUX OPUKETIB 3MillyBaHHAM BYrinns Mae OyTW Kpalwjok, HiXK Npyv BUKOPUCTAHHI NUle rpygaKyBaTtoro BYrinns, i
3abe3sneyvyBaTu Kpally €KOHOMIYHICTb BUPOOHNLITBA.

3rigHo 3 Ta6n. 2, y npuknagax 1 - 7, 9,10 BigHOCHa KiNbKiCTb KOKCY 3 AiameTpoM 4acTok 15 mm abo Ginblie
CTaHOBUTb LWoHaliMeHLwe 60%, a BigHOCHa KinbKiCTb HaniBKoKCy 3 AiaMeTpoM YacTtok 10 Mm abo MeHLle He nepeBuLlye
3% i Tomy rapayda MiUHICTb € BigHOCHO BuMcokoto. 3 iHworo Goky, y Mpuknagi 8 i MNopiBHANBHMX npuknagax 1-3,
BiOHOCHA KiNbKiCTb HaniBKOKCY 3 fiaMeTpoM YacToK LoHanMeHwe 15 MM cTaHoBUTbH MeHWwe 60%, a BigHOCHa KinbKicTb
HaniBkokcy 3 AiameTpom 4acTok 10 MM abo MeHLle CTaHOBWUTb LoHaWMeHwe 2,7%, Wo Aae BiGHOCHO HU3bKY rapsdy
MiLHICTb.

Mpuknagn 5, 9, i 10 nokasyoTb, WO, KOMU ANA KOHTPOSIKO SIKOCTi BMKOPWUCTOBYIOTH rpyny Byrinng Tuny B y
KinekocTi 80% (3a macoi), rpyny Byrinna tuny A y kinbkocTi 90% (3a macow) i 90% (3a macoto) Byrinna Tuny B,
rapsida MiLHICTb 3MiHIOETLCA HE3HAYHO MOPIBHAHO 3 BignoBigHUMU KinbkocTamu 87,8%, 86,5% i 90,9%.

MpuKknagn NokKasyTb, WO BiGHOCHO BUCOKOT rapsyol MiLHOCTI MOXHa JOCAMTY, AKWO BUFOTOBMATU BYTiNbHI OprkeTn
3MillyBaHHAM BYrinna 3 anbbeno, He MeHwuM 3a anbbego rpynu Byrinna tuny D. BaxaHo, wob cepenHe anbbeno
BYFNNs ONs KOHTPOIO AIKOCTI Oyno LoHanMeHLWe Takum gk ans6eno rpynu Byrinna tuny D, To6To 0,8. LLo6 oTpumatu
rapsady MigHicte Buwe 70,0% (3a macow), BaxaHo, Wob6 cepenHe anbbeno Byrinnsa ANs KOHTponio sikocTi Byno
LLOHaWMeHLLE TakuM AK anbbeno rpynu Byrinns Tuny B, To6To 1,27.

Mpuknag 7 nokasye, WO ANS OTPUMAaHHSI BYFiNIbHUX OPUKETIB 3 NMPUAHATHOK rapsyolo MiLHICTIO BYrinns ans
KOHTpOIo AKOCTI cnig godaeaTth y KinbKocTi WwoHarnmeHwe 15%.

BigHocHWIA BMICT BYrinbHUX GpukeTiB

Y npuknagax npyv BUrOTOBMEHHI BYrinbHUX BpukeTiB (Nnpuknagu 2 i 3) BNAcTMBOCTI po3nnaBy 3anisa 3anexHo Big
KiNMbKOCTi BUKOPWUCTaHMX BYTiNbHUX BPUKETIB BU3Ha4aloTb 3@ HaBegeHo farni npolenypoto.

BukopucTaHHs BYrinbHUX GpukeTiB npuknagy 2

[N BU3HAYEHHS BNACTMBOCTEN PO3NaBy 3arisa 3aneHo Bif ChiBBigHOWEHHS 3MillyBaHHS BYTiNbHUX OPUKETIB i
rPYOKYBaATOrO BYFIMNS KiNbKICTb BYrinNbHUX OpWKETIB, BWUIOTOBMEHMX 3MOHO 3 NPUKNagoM 2, KOpUryloTb And
NnpoBeAeHHs noAarbLUMX eKCNepUMEHTIB, pe3ynbTaTh AKX Ha BegeHi y Tabn. 3.

Mpuknag 2-1

Micna amiwysaHHa rpynu Byrinnga Tuny E y kinekocti 70% (3a macoto) i rpynu Byrinng tuny B y kinekocti 30%
(3a macoto), sk y Mpuknagi 2, ByrinbHi OpukeTn Oynn BUrOTOBMEHI 3 AogaHHAM 8 4acTuH (3a Macol) 3B'A3YHOro
Manscy i 3 YacTuH (3a Macol) HeraweHoro BamnHa ik 3MiLHIKY0 ro areHTa. ByrinbHi 6pukeTn 6ynn BUKopUCTaHi y
kinbkocTi 20% (3a macow), a rpyakyBaTe Byrinna Oyno BuKopucTaHe Y kinbkocTi 80% (3a mMacow) 3aBaHTaKeHoro
BYrinnA.

Mpuknag 2-2
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ByrineHi ©puketn Mpuknagy 2 6ynu BukopuctaHi y kinbkocti 30% (3a macorw), a rpygkyesaTe Byrinnsa 6yno
BUKOpUCTaHe y KinbkocTi 70% (3a Macolo) 3aBaHTaXeHoro BYrinng.

Mpuknag 2-3

ByrinbHi 6puketn npuknagy 2 Oynu BuKopucTaHi y kinbkocTi 50% (3a Macow), i rpygkyeaTte Byrinna 6yno
BUKopUCTaHe y KinbkocTi 50% (3a Macolo) 3aBaHTaXeHoro Byrinng.

MopiBHANBHWIA Npuknag 4

Nuwe rpyokyeBate Byrinnsg Oyno 3aBaHTakeHe y MNaBWIBHUWA rasoreHepaTop; BYriNbHI OpukeTn He Oynu
BUKOPUCTaHI.

Tabnuus 3
Mpuknag 2-1|Mpuknag 2-2|Mpuknag 2-3 [MopiBHANbHUA Npuknag, 4
BmicT ByrinbHUX 6pukeTi 20 30 50 0
(% (3a macoi))
ButpaTta nanusa (1/rog.) 1037 1031 1019 1055
PiaHnLsA TUCKIB Y NNaBunbHOMY rasoreHepatopi (kriem 2)| TUCK LyTTS 44 43 4,0 45
Brparta Tucky 2,02 1,82 1,75 2,03
TemnepaTypa 1503 1520 1520 1493
poannasy 3anisa (°C)
Siy posnnasi 3anisa (%) 0,72 0,60 0,50 1,13

Tabn. 3 nokasye, WO KiNbKiCTb BMKOPUCTaHWX BYrinbHWX GpukeTiB 36inblieHa 3 20% (3a macolo), TUCK AyTTa i
BTPATU TUCKYy Y NIaBUIIbHOMY rasoreHepaTtopi BCTAHOBIHOIOTLCS TaKUMU, O PO3NOAINEHHs rasy ctae OAHOPIOHUM, a
BeHTUNAUIA noninwyeTbes. Lle 3yMoBnioeTbess TUM, WO Y BYriNbHUX GpuKeTax po3Mip 4acToK 3aBaHTaXeHoro Byrinns
CTae OOHOPIOHUM | Y4acTKM HamiBKOKCY cTaloTb CTabinbHUMW Npu BUCOKIM TemnepaTtyp. BignosigHo, nigBullyeTbcs
K.K.4O. TENNOOOMIHY MK rasom, WO NigHIMAETLCS 3 HUXHBOI YacTMHU NIABUIBHOIO rasoreHepatopa, i BigHOBMEHUM
3ani3oM, WO CMyCKaeTbCcA 3 BEPXHBOI YacTUHW NNaBUIbHOTO rasoreHepatopa. Lle nigBuilye WBUAKICTE BUTOTOBIEHHS
po3nraBy 3arisa i 3HUXKye BUTpaTh nanuea.

BukopucTtaHHs BYrinbHUX 6pukeTiB npuknagy 3

[ns BU3Ha4YeHHA BNacTUBOCTEN po3nnaB 3arisa 3rigHO 3 BiOHOWEHHAM 3MillyBaHHS BYFifb HUX OpUKeTIB i
rPYLAKYBaTOro BYFNNS KiMbKiCTb BYriNbHUX OpUKETIB, BUIOTOBMIEHUX 3rigHO 3 npuknagoMm 3 BapitoBanu i npoBenu
eKCNepUMEHTH, pe3ynbTaTh SKUX HaBedeHi y Tabn. 4.

Mpuknag 3-1

Micna amiwysaHHa rpynu Byrinng Tuny E y kinbkocTi 70% (3a macoto) i rpynu Byrinna tuny C y kinekocti 30%
(3a macoto), sk y Mpuknagi 3, ByrinbHi OpukeTn Oynn BUrOTOBMEHI 3 AogaHHAM 8 4acTuH (3a Macol) 3B'A3YKHOro
Manscy i 3 4acTWH (3a MacoK) HeraweHoro BanHa K 3MilHIoKYoro areHta. ByrinbHi 6puketn G6ynu BUKOpPUCTaHi y
kinbkocTi 20% (3a macow), a rpyakyBaTe Byrinna Oyno BukopucTaHe Y kinbkocTi 80% (3a mMacow) 3aBaHTaKeHoro
Byrinns. Byna 3aBaHTaXeHa He BeNUKa KinbKiCTb KOKCy Ans cTabinisauii poboTn nrnaBunbHoOro rasoreHepartopa.

Mpuknag 3-2

ByrinbHi 6puketn Mpuknagy 3 6ynu BukopucTaHi y kinbkocTi 40% (3a Macow), a rpyakyeaTte Byrinnsa 6yno
BUKOpUCTaHe Y KinbkocTi 60% (3a Macot) 3aBaHTaxkeHoro Byrinns. Byna 3aBaHTa eHa HeBernuvka KirbKiCTb KOKcy ansg
cTabinisauii poboTn NnaBWiIbHOIO rasoreHepartopa.

Mpuknag 3-3

ByrinbHi 6puketn lMpuknagy 3 6ynu BukopucTaHi y kinbkocTi 50% (3a macoto) i rpyakysaTe Byrinna 6yno
BUKOpUCTaHe y KinbkocTi 50% (3a Macolo) 3aBaHTaXeHoro BYrinng.

MopiBHANBHWIA Npuknag 5

Iuwe rpyokyBaTe Byrinna Oyno 3aBaHTaXeHe y NMNaBWbHUIA rasoreHepaTop; BYrinbHi Opu keTu He Oynu
BUKOpUCTaHIi. Byna 3aBaHTaxeHa HeBenmKa KinbKicTb Kokcy ans crabdinisauii poboTn nnaBuibHOro rasoreHeparopa.

Tabnuug 4
Mpuknag 3-1|Mpuknag 3-2|Mpuknag 3-3 |MopiBHANbHUA Npuknag, 5
BmicT ByrinbHUX GpukeTis 20 40 50 0
(% (3a macolo))
MnaBunb HUI rasoreHepaTop BmicT kokcy 10 8 0 12
Temn, posnnasy 3aniza (°C)| CepeaHiit 1498 1503 1507 1497
BigxunexHs 6,9 57 4.4 12,9
Siy poannasi 3aniaa (%) CepegHiin 0,92 0,90 0,59 1,15
BiaxunexHs 0,12 0,11 0,10 0,15

Tabnuusa 4 nokasye, WO 3 36iNbLUEHHAM KiNlbKOCTi BUKOPUCTaHUX BYTiNbHUX GpukeTiB 3 20% (3a Macoto) BigXuneHHs
TemnepaTypu po3nnaBy 3arnisa NocTynoBO 3HWXYETbCA. Konu ByrinbHi OpukeTn BMKOPUCTOBYIOTECA Y KinbkocTi 50%
3aBaHTaxeHoro Byrinna (Mpuknag 3-3), kinb KicTb Si y posnnasi 3anisa 3HWxyeTbes Ao 0,59%, a 3 36inblueHHAM
KINbKOCTI BYriNbHUX BpUKETIB TeMnepaTypa po3nnasy 3anisa i BMICT Si y poannasi 3Ha4HO 3HUXYHOTLCS.

3 30irblUEHHAM KiNbKOCTI BUKOPUCTAHWX BYrNbHUX OpUKETIB MOTIK rasy 3aBasky 30iMblUEHHIO MPOHUKHOCTI
YLWiNbHEHOrO Wapy BYrinns crtae Ginbll OA4HOPIOHWM, a MILHICTb BYTiNbHUX OpUKETIB NigBULLYETBLCS, 3HAYHO NOMINLYYM
MPOHUKHICTb Y HWXHIA YacTuHi yuwinbHeHoro wapy Byrinns. OTXe, KiNbKiCTb KOKCY MOCTYMOBO 3HWMXYETLCS, i, SKLIO
BuKopuctoByBatn 50% (3a macoto) ByrinbHuX 6pukeTiB (npuknag 3-3), poboTa crae cTabinbHoW HaBiTb 6e3 Kokey.
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3 iHworo 6oky, konu 6e3 BYriNbHUX GPUKETIB BUKOPUCTOBYETLCS NLLE rpyaKyBaTe BYrinns (NOpiBHANBHWIA Npuknag,
5), po3nogineHHss NOTOKY rasy B YLNbHEHOMY LUapi BYrifns CTae ofgHO pPigHUM, a MPOHWUKHICTL noninwyetbesa. [Ona
KOHTPOSKO Fa30yTBOPEHHS HEODOXiQHO BUKOPUCTOBYBA TU MEHLUE PEaKTUBHOMO KOKCY BMCOKOI MiLHOCTI (NpnbnmnaHo 12
YacTuH (3a Macoto).

3rigHo 3 BMHAXO4OM, AN BUMIOTOBIIEHHS PO3NMaBy 3anisa MOXHa BMKOPWCTOBYBATMW BYriNbHI OpukeTn 3 Byrinns 3
LUIMPOKMM PO3MNOAINEHHSM PO3MIpIB YaCTOK, SKLLO ANS KOHTPOSo AKOCTI BUKOPMCTOBYBAaTW BYFinns 3 cepefHiMm ansbeno
0,8 i BuLe.

KpiMm Toro, amiHtowouM cepepHe anbbeno BYrinNNsS NS KOHTPOSK SKOCTI, BiQHOLUEHHS 3MillyBaHHS 3B'A3y04Oro
Marnsicy i 3MiLHIOIHOro areHTa, BiQHOLIEHHS 3MillyBaHHS ApiOHOro BYrinms i BYrinns Ans KOHTPOM AKOCTI i KinbKicTb
BMKOPWCTaHWUX BYTiNbHUX BPUKETIB, MOXHA OTpUMATK pi3 Hi YMOBW ANS BUMTOTOBMEHHA po3nnasy 3anisa, Hanpuknag,
WBKMAKICTE rapsa4vol gudbepeHuiadii, rapavy MiLHICTb, 30SbHICTb BYFNNA | KiNbKiCTb 3B'A3aHOro ByrMeuw vy
NnaBWITEHOMY rasoreHepaTopi.

Y NpuCTpoi ANa BWIOTOBSIEHHA PO3NSaBy 3arisa 3rigHO 3 BUHAxXO4OM BMKOPUCTOBYETLCA BY30ST MnonepeaHsoi
06pobkM ANsi NOBTOPHOrO BUCYLLYBAHHSA | COPTYBaHHSA 3a PO3MIpOM 4acToOK, 3@ BAAKM YOMY MiABULLYETBCA SAKICTb
BYriNbHUX GpuKeTiB.

MpucTpin Ans BUrOTOBMEHHsI po3nnaBy 3arniaa 3rigHo 3 BUHaXo4oM Mae okpeMuii ByHKep Ana HaneXHOro KOHTPOSo
nopaui 3B'A3y04Oro Marnscy, 3aBasky YoMy nNpoLec 3Ha4HO MOSeriyeTbes.

Kpim Toro, y npucTtpoi Ona BWUrOTOBSIEHHS pO3nsfaBy 3aris3a 3rigHO 3 BMHaxogoM MiKcep MOXe MaTh MiCUIbHY
MalUWHY AnS Kpaworo 3B'a3yBaHHA 3MiLLaHOro BYTNNS i 3B'A3y04Oro Manscy, 3aBOfaky YoMy MiOBULLYETLCA SKICTb
BYriNbHUX GpUKeTIB.

MpucTpin AnNa BMIrOTOBIIEHHS PO3MNSiaB 3arisa 3rigHo 3 BMHAXOo4OM BKIOYAE Takoxk OyHkep Ans BYrinbHUX GpukeTiB
ans ix TuMyacoBoro 30epiraHHa. 3aBOsikM LUbOMY KiNbKiCTb BYFNIbHUX BPUKETIB, LLO 3aBaHTaXYKOTbCS Y NNaBUNbHUR
rasoreHepaTop, MOXHa rHy4KO KOHTPOSOBATK 3areXHo Big yMOB BMPOOHMLTBA.

Xoua BTiNeHHs BUHaxody ©ynu posrnsiHyTi Ha NeBHUX NpUKagax, BOHU He oOMeXyloTb BUHaxoAy i npusHadeHi
NoNerwnTn 34iINCHEHHA PisHMX Mogudikalil i/abo 3MiH 3rigHO 3 KoHUenuiaMu i o6'eMoM BUHaXoOy, BM3HAYEHUMMW Y
dopmyni BMHaxody.

®opmyrna BMHaxony

1. Cnocib BUrOTOBMEHHS BYFiNbHUX BPUKETIB, O BUKOPUCTOBYIOTL Y BUTOTOBIEHHI pO3nnaBy 3aniaa,

KU BKMoYae onepaluii:

- NEPBUHHOIO COPTYBAHHSA 3@ PO3MIPOM YacTOK NepLlol rpynu BYrinna Ans NpUroTyBaHHs ApiGHOro Byrinns;

- OOMILLYBaHHSA Apyrol rpynu Byrinns, sike mae cepegHe anbbeno (Rm) 0,8 abo Bulye, oo ApibHoro Byrinns;

- BUCYLUYBaHHA 3MilUaHOro BYriNNs, sike MICTUTb ApiOHe Byrinns 3 neplloi rpynu BYrinns i apyry rpyny Byrinns,

i BTOPMHHOIO COpPTYBAHHA 3@ pO3MipOM YaCTOK LibOro 3MmilLlaHoro Byrinns;

- 0OO8HHS 3MILHIOIYOro areHTa O 3MillaHoro BYrinng i 3MillyBaHHA LbOro 3MILHIOIYOro areHta 3i aMmillaHum
BYriNNAM;

- 0OO@HHS 3B'A3Y04Oro Manscy 4o 3MillaHoro BYrinms i aMillyBaHHs 3B'I3y0HOro Marnscy 3i amMillaHum BYrinnam; i

- BUFOTOBSIEHHS BYTINIbHUX OPUKETIB hopMYBaHHSIM 3MiLLIAHOTO BYFiNnS.

2. Cnoci6 3a n. 1, Aakni Bigpi3HAETLCA TWMM, WO B onepauil AoMillyBaHHS Apyroi rpynu BYFinns OO BYFiNbHOro
ApiBHsiKa BMICT Apyroi rpynu BYrinns y amilaHomy Byrinni craHoBuTb Ao 15-80 mac. %.

3. Cnoci6 3a n. 1, akMin Bigpi3HAETbLCA TWUM, WO B onepauii AogaHHA 3MILHIOKYOro areHTa oguH abo Ginblue
3MILHIOKYKX areHTiB BUGUpatoThb 3 rpynu, Ky ckragatloTb: HeralleHe BarnHo, ralleHe BanHo, BanHsK, kapboHaT karbLito,
LeMeHT, OEHTOHIT, IMMHa, KpEMHE3EM, CuIikaT, 4ONOMIT, hochopHa KUCMOTa, CyNbgypoBa KUCMoTa i okeug,.

4. Cnocib 3a n. 3, k1 BigpisHAETHCA TUM, LLO 3MILHIOIOYMM areHTOM € ralleHe BarnHo.

5. Cnoci6 3a n. 3, KM BiAPIsHAETbLCA TUM, WO B onepauii 4oaaHHS 3MILHIOYOro areHTa 3MiLHIoYUM areHToM €
HeralleHe BarnHo, ke NepeTBOPIOIOTL Y ralleHe BanHo 3rigHo 3 XiMivHoto peakuieto: CaO+H,O—Ca(OH)o.

6. Cnoci6 3a n. 3, SKMI BiAPI3HAETLCA TUM, WO B onepauii 4oaaHHS 3MILHIOYOro areHTa 3MiLHIoYUM areHToM €
HeralleHe BanHo, 3gaTHe pasoM 3i 3B'A3y04MM MarnsicCoM yTBOPIOBaTH caxapaT-KarbLieBuUiA 3B'A30K.

7. Cnoci6 3a n. 1, aknin BigpisHAETbCA TMM, WO B onepauil 4oAaHHS 3MILHIOIYOro areHTa Len areHT godaroTb Y
KinbkocTi 1-5 mac. 4acTuH Ha 100 mac. 4acTUH 3MillaHoro BYTinns, nonepenHb0 BUCYLLEHOrO i NigaaHHOro CopTyBaHHIO
3a PO3MipOM 4acToK, a B onepauii 4oAaHHS 3B'A3Y0YOro Marnscy Len Mansc oaarTb Y KinbkocTi 5-15 mac. 4acTuH.

8. Cnocib 3a n. 1, akni BiAPI3HAETbLCA TUM, WO B onepaldil BUCYLIYBaHHSA 3MilUaHOro BYTMMSA i BTOPWMHHOMO
COPTYBaHHS 3MilLaHOro BYTifMs 3a poO3MipOM YacTOK BMICT BOAM Y 3MilLaHOMY BYrinSi KOHTPONbOBaHO AOBOAATL A0
4-10 mac. %.

9. Cnoci6 3a n. 1, SKMI BiAPI3HAETbLCA TUM, WO B onepauii ogepXaHHs BYTiNbHUX OpUKETIB BYFiNbHUA BpuKeT Mae
BMICT neTkux pevoBuH 20-40 mac. %, BMicT ByrinbHoOi 3onu 20 mac. % abo MeHLle i BMICT 3B'A3aHoro Byrnevt 45-70
mac. % Ha CyXill OCHOBI.

10. Cnoci6 3a n. 9, AkMI BigpI3HAETbCA TUM, WO B onepaudii ogepXaHHs BYrinNbHUX BpuKkeTiB ByrinbHUA GpukeT
MicTuTb 50 Mac. % abo MeHwe SiO,.

11. Cnoci6 3a n. 1, AKMA BiApi3HAETLECA TUM, WO B onepalil ogepxaHHa ByrinbHUX 6puketie 80 mac. % abo Ginblue
UMX BYTNbHUX OpWKETIB MalTb PO3MIp YacTUHOK MiHIMYM 10 MM, BU3HaYeHWW CnocoOOM OLiHIOBAHHS XOnogHol
MILHOCTI, KU Nonsirae y YoTUPMPa3oBOMY CKUAAHHI ABOKINOrpamMoBOro 3paska pyau 3 BUCOTU 5 M y BirlbHOMY nagiHHi
Ha cTaneBy NNUTY | BUMipIOBaHHI pO3MIpiB YaCTMHOK BYTifIbHUX BPUKETIB, LLO YTBOPUIINCH.
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12. Cnoci6 3a n. 1, akMin Bigpi3HAETbCA TUM, WO B onepauii BUTOTOBMNEHHS BYriNbHUX GpUKeTiB, BYrinbHi GpukeTn
MICTSITb MiHIMyM 60% HaniBKOKCY 3 pO3MipOM YacTUHOK MiHIMyM 15 MM, BU3Ha4eHUM cnocobom OUiHIOBaHHS rapsiyol
MILHOCTi, iKW/ NONsirae y NPOMNYCKaHHI HITPOreHy Yepes peakTop, B SKOMY MiaTpuMytoTb Temnepatypy 1000 °C gns
OTPUMaHHS HaniBKOKCY B iHEPTHI aTMocdepi i BUMiIptoBaHHI po3MmipiB YacTUHOK HaMiBKOKCY.

13. Cnoci® BWrOTOBMEHHS po3nnaBy 3anisa, 3rigHoO 3 AKUM 3 BYrinna copmytoTb YLWiNIbHEHWA Wwap Byrinnsa i
nonepenHbLo BiAHOBMNEHE 3ani30 3aBaHTaXYOTh Y Lei YIWiNbHEeHW Wwap BYrinns, i aKuii Bknovae onepadil:

NepBMHHOTO COPTYBaHHS 3a PO3MipOM YacTOK NepLUOi rpynu BYTINNs AN NpUroTyBaHHs ApiGHOro Byrinns;

OOMILLYBaHHS Apyrol rpynu Byrinns, sike Mae cepenHe anbbeno (Rm) 0,8 abo Bulle, 4o gpibHoro Byrinns;

BUCYLIYBaHHSA 3MillaHOrO BYFiNns, siIKe MICTMTb BYFNIbHUA OpiOHAK 3 neplioi rpynv Byrinna i gpyry rpyny
BYTiNns, i BTOPMHHOIMO COPTYBAHHA 3a PO3MIPOM HYacCTOK LibOro 3MilLlaHoro BYFifins;

0OOaHHS 3MILHIOIYOro areHTa A0 3MillaHoro BYrinns i 3MillyBaHHS LbOro 3MILHIOYOro areHTa 3i 3MilaHum
BYTINNAM;

0OOaHHS 3B'A3Y0HOro Mansacy 3MillaHoro BYrinns i aMmillyBaHHA 3B'A3yH04Oro Mansacy 3i aMillaHuM BYTINNaMm;

BUFOTOBIIEHHS BYTiNbHUX OpUKETIB hopMyBaHHSAM 3MiLLI@HOrO BYrinns;

hopMyBaHHS YLUINBHEHOTO LWapy BYFiNAs, BUKOPUCTOBYHOUN rpyaKyBaTe BYrinns, BigaineHe B onepauii nepBUHHOMO
COpPTYBaHHA 3a PO3MIPOM 4acToK, | BYrinbHi OpUKETI, i 3aBaHTa)XeHHS BiQHOBMEHOro 3arnisa ANns 3MillyBaHHSA B
YLWiNbHEHUA Wap BYrinNs; i

nogadi KUCHIO B YLiNbHEHUIA LWap BYFiNAs Cnantorudy BYFnns B YLWiNbHEHOMY LWapi i OTpUMyloYM po3nrae 3anisa
nnaeneHHAM BiQHOBNEHOro 3ani3a TENoM 3ropsiHHS.

14. Cnoci6 3a n. 13, akuii BigpisHAETbCA TUM, WO B onepalii AoOMIllyBaHHSA Opyroi rpynu BYrinna Ao BYFiNbHOro
ApiGHsika BMICT Apyroi rpynu Byrinns y aMillaHoMy BYrinnsa ctaHoBuTb go 15-80 mac. %.

15. Cnoci6 3a n. 13, akuii Bigpi3HAETbCA TUM, WO oOnepayis BMCYLLYBaHHSI 3MILIGHOro BYTNNsA i BTOPUHHOMO
COPTYBaHHS 3@ PO3MipOM YaCTOK LibOro 3MillaHoro BYrinna BkrtoYae onepadil:

BUCYLLYBaHHS 3MiLlaHOro BYrinns i

noapibHeHHs aMilaHoro BYrinns 3 AiaMeTpoM YacTok Ginblue 4 MM, NPUCYTHBOMO Y BUCYLLEHOMY 3MillaHOMYy BYTinNi,
TakMM YMHOM, LWO6 AiameTp 4acToK 3MillaHoro BYTiNma CTaHOBUB 4 MM abo MeHLue.

16. Cnoci6 3a n. 13, AKMIA BiAPI3HAETLCA TUM, WO B onepauil Ao4aHHS 3MILHIoYOro areHTa oguH abo Ginblue
3MILHIOOYMX areHTiB BUGMpatoThb 3 rpynu, Ky ckrnagaloTb: HeralleHe BanHo, ralleHe BanHo, BanHsK, kapboHaT kanbdLiito,
LeMeHT, OEHTOHIT, rMMHa, KpEMHE3EeM, curikaT, 4ONOMIT, hocdhopHa KUCMOTa, CyNbgypoBa KUCMoTa i okeua,.

17. Cnoci6 3a n. 13, Ak BigpisHAETbCA TUM, WO B onepauil Ao4aHHA 3MILHIOKYOro areHTa, Len areHT AoaaTb Y
KinbkocTi 1-5 mMac. 4actMH Ha 100 Mac. YacTUH 3MillaHoro BYFiMns, sike Oyno BUCYLLEHE i NigaaHe COPTYBaHHKO 3a
PO3MipOM YacToK, a B onepauii 4oAaHHSA 3B'A3YH4YOro Mansacy Leln Mansic AofatTb Y KinbkocTi 5-15 mac. YacTuH.

18. Cnoci6 3a n. 13, Akuii BiapisHAETbCA TUM, IO B onepalii 4oAaHHS 3B'A3Y04Oro Mansicy BMICT TBEpOUX PeYOBUWH
y ubomMmy Mangdaci ctaHoBuTb 70-85 mac. %.

19. Cnoci6 3a n. 13, SKkniA BigpPI3HAETLCA TUM, IO B onepawii BUTOTOBMEHHS BYTiNbHUX OpUKETIB BYriNbHUA OpukeT
Mae BMICT neTkux pedoBuH 20-40 mac. %, BMicT ByrinbHOT 3orm 20 mac. % abo MeHLle i BMICT 3B'A3aHOro BYrmeLo
45-70 mac. % Ha cyxili OCHOBI.

20. Cnoci6 3a n. 19, akuii BigpisHAETbCA TUM, IO B onepawii BUTOTOBMEHHS BYriNbHUX OpUKeTIB BYrinbHUA GpukeT
micTuTb 50 mac. % abo meHuwe SiO,.

21. Cnoci6 3a n. 13, Ak BigpisHAETbCA TUM, WO B onepayii BUrOTOBEHHS BYTiNbHMX BpukeTie 06'eM BYriNbHUX
6pukeTiB cTaHoBUTL 10-50 cmS,

22. Cnoci6 3a n. 13, Ak BigpisHAETbCA TUM, WO B onepauii BUrOTOBMNEHHS BYriNbHUX GpukeTie 80% abo Ginblie
UMX BYTNbHUX OpPMKETIB MalTb PO3MIp YacTUHOK MiHIMYM 10 MM, BU3HaYeHWU crnocoOom OLiHIOBaAHHS XOrogHol
MILHOCTi, KU Nonsirae y YoTUPMPa30BOMY CKULAAHHI ABOKINOrpamMoBOro 3paska pyau 3 BUCOTU 5 M y BilbHOMY nagiHHi
Ha cTaneBy NNUTY | BUMIpHOBaHHI PO3MIpIB YaCTMHOK BYTiNIbHUX OPUKETIB, O YTBOPUINCH.

23. Cnoci6 3a n. 13, AkMiA BiQpi3HAETbCA TUM, WO B onepawii BUIOTOBMEHHSI BYFiNbHUX OpUKeTIB, BYrifbHI
OprikeTn MicTATb MiHIMyM 60% HaniBKOKCY 3 PO3MiIpOM YacTUHOK MiHIMyM 15 MM, BU3Ha4YeHUM cnocoboM OLiHIBaHHS
rapsi4oi MiLUHOCTI, SIKWIA nonarae y NponyckaHHi HITPOreHy Yepes peakTop, B SKOMY NigTpumytoTe Temnepatypy 1000 oC
ONst OTPUMaHHS HamiBKOKCY B iHEPTHI aTMocdepi i BUMIptOBaHHI po3MipiB YaCTUHOK HamniBKOKCY.

24. Cnoci6 3a n. 13, Ak Bigpi3HAETbCA TUM, WO B onepauii popMyBaHHS YLLiNbHEHOrO Wapy BYFiMnsa KinbKicTb
BYFiNMbHUX OpuKeTiB, WO BUKOPUCTOBYIOTH Npu OpPMyBaHHi Uboro wapy, craHoButb 20-80 mac. % Byrinns,
BUKOPUCTaHOIo A58 hopMyBaHHA LibOro YLUiNlbHEHOTrO Wapy BYrinns.

25. Cnoci6 3a n. 13, akuin Bigpi3HAETbCA TUM, WO B onepauii BUIOTOBMEHHS po3nnaBy 3anisa BMicT Si,
PO34YMHEHOrO Y LibOMY po3nnaBi, cTaHoBUTb 1 Mac. % abo MeHLue.

26. Cnocib 3a n. 13, kM BiAPI3HAETbLCA TWMM, WO AOOATKOBO BKMIOYEE onepayilo peuuKkntoBaHHA BYriNbHOroO
OpiOHAKA, O YTBOPKETLCS NPU BUFOTOBIEHHI BYTiNbHUX OpPUKETIB, | 3MillyBaHHS Lporo ApibHoro Byrinns 3i amillaHnm
BYFiNNAM.

27. Cnoci6 3a n. 13, akniA BigpisHAETbCA TUM, WO B onepaulil BUTOTOBMEHHA PO3NaBy 3arnisa BigHOBMEHe 3aniso
BUFOTOBMAIOTE NONEPEnHiIM BiGHOBMEHHAM rpyaKyBaToil 3anisHoi pyan 3 gogaHHsm nobaeok.

28. Cnoci6 3a n. 13, Ak BigpPI3HAETbCA TUM, WO B onepauil BUrOTOBMNEHHA po3nnasy 3anisa nonepenHso
BiOHOBNIOWOTE ApPiOHY 3anisHy pyay i goGaBku i nigoawTb rapsavyomMy (GOPMYBaHHIO, MICRS YOro 3aBaHTaXyloTb
BiQHOBMEHe 3aniso.

29. MpuncTpin 4Na BUFOTOBJIEHHS PO3NnaBy 3ariza 3aBaHTaKEeHHsIM BYFiNna i nonepeaHbo BigHOBNEHOrO 3anisa y
NNaBUITbHUIA ra3oreHepaTop, SKUM BKIOYaE:

copTyBady 3a po3MipOM YacTOK AN BUKOHaHHA NEPBUHHOIO COPTYBAHHS 3a PO3MipPOM YacTOK NepLUoi rpynu BYrinns;
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OyHKep Byrinnsa Ans nogadi gpyroi rpynu Byrinns, sike mae cepefHe anbbeno 0,8 abo Ginblie, npuyomy OyHkep
BYFiNNs He3aneXxHWi Big copTyBada 3a po3MipoM HacTok;

BYy30/s1 nonepenHeLoi 06pobkn, 3'egHaHnin 3 COPTYBaYeM 3a PO3MIPOM YacToK i ByHKepoM BYTnns i NpuaHadveHnid ans
BUCYLLYBaAHHS i BUKOHAHHSI BTOPUHHOMO COPTYBAaHHS Mig Yac 3MillyBaHHS OpiGHOro BYrinns 3 nepLluoi rpynu BYrinns i
ApYyroi rpynu Byrinng,

LLIOHaWMeHLLE OaNH MiKcep, 3'eqHaHnin 3 By3rioM nonepeaHboi 06pobKy i NpUaHaYeHnin NpuiMaTi 3B'a3yunii Manac
i 3BMILHIOIOYMIA areHT Ana 3MillyBaHHSA 3i 3MilLaHUM BYTiNNSM, B AKOMY 3MillaHi ApibHe BYrinnsa 3 nepLuoi rpynu Byrinns
i Apyra rpyna Byrinns;

BarbLloBanbHMI Npec, 3'egHaHniA 3 MIKCepoM i NpU3HaYeHnn ans PopMyBaHHS 3MILLAHOro BYFiNns; i NnaBunbHUIA
rasoreHepartop, KM Mae 3B'A30K 3 COpPTyBa4yeM 3a PO3MipPOM YacToK | BarbLiOBaNbHUM NPECcoM, i SKUA BUKOHaHWN 3
MOXIUBICTIO 3aBaHTa)XeHHs1 rpyAKyBaToro BYrinns, BiodiNeHUM copTyBadeM 3a pPO3MIpOM 4acToK, BYFNbHUMMU
OprikeTamy, cHOPMOBAHUMY Y BanbLoBaribHOMY Npeci, i BIQHOBMEHUM 3ari3oM Ans BUFOTOBMEHHS po3nnaBy 3anisa 3
OOHOYACHOI0 NOAAaYeto KUCHHO.

30. MpucTpin 3a n. 29, SKNA BIAPI3HAETLCA TUM, O AOAATKOBO BKIOYAE:!

OyHKep Ans 3B'A3YI0HOro areHTa, NpuaHaveHuin nogasaTy 3B'A3YOYMIA Marnsc; i

OyHkep AN 3MILHIOIYOro areHTa, npuaHadeHui nogaBaTu oguH abo Binblue 3MiLHIOYMX areHTiB, BUOpaHuX 3
rpynu, §IKy CknagaloTb: HeralleHe BanHo, ralleHe BarnHo, BanHsak, kapboHaT kanblilo, UeMeHT, GeHTOHIT, rmuHa,
KpemHeseM, curikaT, JOnoMiT, dhocchopHa KUCnoTa, cynbdypoBa KMCnoTa i okeuna,

npuvyomy GyHkep Onsi 3B'A3y0HOro areHTa i GyHkep Ans 3MiLHIOKYOro areHTa 3'egHaHi 3 Mikcepom.

31. MpucTpiit 3a n. 29, SKNIA BIRPI3HAETHCA TUM, LLIO BY30N nonepenHboi o6pobku BKMoYae:

CYLUMIBHY Nid, 3'€gHaHy 3 copTyBadeM 3a PO3MipOM 4acToK i OyHkepoM BYrinns i NpU3HadeHy Ons BUCYLLYBaHHS
3MilLaHoro BYTINNSA, B IKOMY 3MilLaHi ApiOHe Byrinna 3 nepllol rpynu BYrinns i gpyra rpyna Byrinns;

iHWWIA copTyBanbHUK 3a PO3MIpOM YacToK Onsl BigOupaHHs Byrinns 3 giameTpoM Yactok 4 mm abo MeHlle, Lo
HagxoauTb 3 CYLWWUBHOI Nevi, | TpaHCNopTyBaHHA LbOro BYTNNsA 40 Mikcepa, i

ApoOVNbHWIA NPUCTPIN ANS NoapiOHEHHs BYFNNS 3 giaMeTpoM YacTok Ginblue 4 MM, OTPUMAHOTO MiCns COpTYBaHHSA
3a PO3MIipPOM YacToK.

32. MpucTpii 3a n. 29, SkMN BiAPI3HAETHCA TUM, WO MIKCEp BKMOYAE MICMNbHY MaLUUHY AOnsi NepeMillyBaHHs
3MiLLlaHoro BYrinns i 3B'A3y04Oro Manscy.

33. MpucTpin 3a n. 29, akUiA BIAPI3HAETLCA TUM, WO AOAATKOBO BKIIOYAE PELMKNIOBANbHUIA BY30S, 3'€QHaHMin 3
BarnbLoBarnbHUM NpecoM i MiKcepoM i Npu3HadeHuii 36upaTn ApibHe Byrinns, Wo yTBOPUIIOCh Y NPOLECi BUFOTOBIEHHS
BYFiNbHUX GpuKeTiB, | NogaeaTty Le gpidHe Byrinna y mikcep,

34. MpucTpin 3a n. 29, kM BiAPI3HAETbCA TWMM, LIO OOAATKOBO BKMtodae OyHKep Ans BYriNbHUX OpukeTis,
3'eAHaHN 3 BanbLOBaslbHUM NPECOM i NpU3HaYeHnin Ansa TMM4YacoBoro 36epiraHHs BYTiNbHUX GpUKeTiB, ChHOPMOBaHNX
y BanbLoBaribHOMY Npeci.
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OdbiliviHnii GroneteHb "lMpomucnoaBa BnacHicTe". Knura 1 "BuHaxoon, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2007, N 13, 27.08.2007. [epxaBHWUiA genapTaMeHT iHTeneKkTyanbHOi BracHocTi MiHictepcTBa ocBiTU i
Hayku YkpaiHu.
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