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PE®EPAT

3BIT npo HOP: 36 c., 5 pxepen.

KnroyoBi cnoBa: okaTuwi, arnomepart, MeTanyprid, TeXHOMOris,
cnikaHHs, NanuMBo, 6EHTOHIT

O6’ekT gocnimKeHHA — MeTanyprivHa NPOMUCOBICTb YKpaiHW.

Meta pobGoTM — aHania noTeHuianbHUX WNAXIB MNOKPAaLLEHHS
TEXHOMOrN MigroTOBKM 3ani3opyaHOl CUPOBUHU AN OOMEHHUX neveu
YKpaiHw.

MpeameT pocnimkeHHs: npouecn BUMPOOHWMUTBaA arnomepaTty Ta
3ani3opyaHuX oKaTuLLIB.

Pe3ynbTatn Ta iXx HOBU3HA: B pamMKax [aHOlI HayKOBO-AOCHMigHOI
poBOTM OOCAMHYTO 3HAYHUX pe3ynbTaTiB, CNPSAMOBAHUX Ha MigBULLEHHS
eeKTUBHOCTI arfogoMeHHoro BupobHMuTBa. HoOBM3HaA nondrae vy
po3pobui Ta nigTBEepMKEHHI edEeKTUBHOCTI KiflbKOX iHHOBaUIMHUX
TEXHOMOIMYHUX pilleHb, SKi He NOoTPpebyloTb 3HAYHMUX KaniTanoBKMageHb.
3okpema, po3pobneHoO TEXHOSMOril0 ABOLIAPOBOI LUMXTU ANSA CrhikaHHSA
arnomepaty 3 OudepeHUiOBaHUM 3aBaHTaXEHHAM nanvea, LWo
A03BOSINSIO ONTMMI3yBaTKM PO3noaisl TeNmoTU, 3HU3UTU NUTOMY BUTPaATy
nanuea Ta NiaBUWMTK SKICTb arnomepary. [JocnigkeHo Ta nigTBepaXeHo
MOXIIMBICTb €(PEKTUBHOIO BUKOPUCTAHHS BITYUIHSAHUX NYXXHO3EMESbHNX
OeHTOHITOBUX IMKNH (Yepkacbke poagoBuLLe) Ans BUPOOHULTBA OKaTULLIB,
LLIO € 3aMiHOK IMNOPTHIN CUPOBUHI. TakoX po3pobneHo yHiKanbHUIA Niaxia
0O YynpaeniHHA OOHHOK Ta 6GopToBOK MOCTiNMO B obnantoBanbHUX
arperaTtax: BUKOPUCTaHHS obnaneHnx okaTuwlie, giameTp skux Ha 1-3 Mm
nepesuLLyE MaKkCUManbHUW fiaMeTp rotoBol npoaykuii. Lle piweHHa
3Ha4yHO MoKpaLllye MILHICTb Ha yaap i CTUpaHHA npugaTtHol dopakuii npwu
BiHOBMEHHI, OCKiNbkM 3anobirae poskpucTanisadii 3anisocunikaTHol
3B'A3KM OKaTULLIB, $Ki BUKOPUCTOBYKOTbCA 4K MOCTiNb. Kpim TOro,

3anponoHOBaHO Ta OBI'PYHTOBAHO TEXHOOril0 OTPUMAHHSA HOBOro TUMy



3ani3opyaHoi CUPOBMHK 3 MiABULLIEHMM BMICTOM 3arsi3a Ta 3alvLKOBOro
BYrnew ans JOMeHHOI NnaBKn, a TakoX onTUMI30BaHO NannBHUM GanaHc
OOMEHHUX NeYEN LLUNAXOM NOELHAHHS KYCKOBOMO aHTpauuTy 3 NpUpoLaHUM
ra3om Ta opsitocoBaHMMM Cekamu.

IHbopmauia woao BNpoBagKeHHA —  po3pobneHi Ta
3anpornoHoBaHi TexXHosoril NpoxoaaTb BUNPobyBaHHS Ta BNPOBAIKEHHS
Ha [MAT «ApcenopMittan KpmBun Pir» Ta nignpuemcrsax ripHU4o-
mMeTanypriiHoro komnriekcy «MeTiHBeCT».

PekoMeHgaudil wWoO40 BUMKOPUCTAHHA — AN MigBULLEHHSA
KOoHKypeHTocnpomoxXHocTi AT «ApcenopMittan Kpusuin Pir» Ta iHWKX
MeTanyprinHMx MignpueMCTB PEKOMEHOYETbCA HeramvHe BrpPOBaLKEHHS
po3pobneHnx TexHonorin. lNepwodeproBo cnig moaudikyBaTu npouec
CnikaHHA arnomeparty LUNSXoM BNpoOBagKeHHHA TEeXHOnOoril ABoLIapoBOl
LUMXTW, O NErko peani3yeTbCHa Ha ICHYUYMX MNOTYXHOCTAX 6e3 cyTTeBOI
PEKOHCTPYKLUIiI. TakoX KPUTUYHO BaXXMNBUM € Nepexin Ha BUKOPUCTAHHS
BITYM3HAHNX BEHTOHITOBUX IMNH (30Kpema, Yepkacbkoro pogosuwa) ons
BUPOOHMLTBA OKaTULLIB, LLO BMMarae onTumMizauii BONOrocTi wuxtun. Ons
BUPOOHMLTBA OKaTUWIB ONa MeTani3auil peKkoMeHOYETbCS 3MIHUTH
napamMmeTpu rpoxoTiB AN BUAINEHHS okaTtuwis Ginbwworo giametpy (+1-3
MM) ANS BUKOPUCTAHHSA B SKOCTI OOHHOI Ta 6opTtoBoi nocTtini. Lle
A03BOSINTb CYTTEBO MOKPALUNTU SKICTb rOTOBOI Npoaykuil. HapewTi, cnig,
BNpOBaAUTX ONTUMI3OBAHUN MNanuMBHMA OanaHc OOMEHHMX ne4yen, Lo
BKNIOYAE BUKOPUCTAHHA HOBOro TuMy 3arnisopygHol CUPOBMHW Ta
NoegHaHHA KYCKOBOro aHTpauuTy 3 NPpUPOLHUM ra3om.

Cdrepa 3acTocyBaHHA: po3p0ob6eHi TEXHOMOrYHI pPilLLEHHA MatoTb
npsAMe 3acToCyBaHHA B arfogoMeHHOMY BUPOBHULTBI MeTanypriiHux
NiANPUEMCTB NOBHOIO LMKINY. 30Kpema, BOHM OpPIEHTOBaHI Ha ONTUMI3aLito
npouecie Ha AT «ApcenopMittan Kpusuin Pir», ane MoxyTtb OyTu
mMacwTtaboBaHi Ta  BMNpoBagXeHi Ha  Oyab-skMX  aHanoriyHmMx

nignpuemMcTBax, SKi NparHyTb MOEpPHi3yBaTW CBOE arfiomepaiinHe Ta



OOMEHHe BMpobHMUTBO. Lli TexHonorii ocobnvBo akTyanbHi AN
NiABULLEHHS SIKOCTI BUXIOHOI CUPOBMHW AN noganblumMx npouecis
MeTani3auil Ta MOKpaWleHHs TMOKa3HMKIB OOMEHHOI nnaBku. Kpim
MeTanyprii, AOCAIAKEHHS WOA0 BUKOPUCTAHHS BITYN3HSAHUX OEHTOHITOBUX
MMWH BiOKPMBAKOTb MOXIMBOCTI ANS PO3BUTKY FpHUYOO00YBHOI ranysi B
YKpalHi Ta 3HWXKEHHSA 3anexHOCTi Big iMnopTy.

EkoHOMi4Ha Ta couianbHO-eKOHOMiIYHA ehpeKTUBHICTbL POOOTH:
BMNPOBaPKEHHS  3anpornoHOBaHUX  piweHb  3abe3nevyntb  3HaYHYy
€KOHOMIYHY edeKTMBHICTb. TexHOmnoris ABOLApOBOI LUMXTU [O3BOJSISE
3HU3UTU BUTPaATy [JOPOroro nanvea, a BWUKOPUCTAHHA BITYUIHAHUX
OEHTOHITOBUX IMNH 3aMiCTb IMMNOPTHUX CYTTEBO MOKPALLUTL IMMOPTHO-
eKcrnopTHM BGanaHc nignpuemMmcTBa Ta KpaiHu. OnTumisauis nanuBHOro
GanaHcy [OoMeHHUX ne4ven (NOEAHAHHSA KYCKOBOrO aHTpauuty 3
NPUPOAHMM  rasom) [OO3BOSISE  LOCArTM  CBITOBUX  MOKa3HUKIB
NPOAYKTUBHOCTI, CKOPOTUBLLM MPU LIbOMY BUTpATy Kokcy Ao 322,68 Kr/T.
HamBaxnueiwe, wWwo Ui pesynbtath gocsaraiotbCa 6e3  3HaYHUX
KaniTanoBKnageHb, OCKINbKN pearni3yloTbCa Ha iCHyroMoMy obnagHaHHi 3
MiHiManbHUMM Moaudoikauiamu. CouianbHO-eKOHOMIYHA edEKTUBHICTb
NPOSIBMSAETLCA Y CTBOPEHHI HOBUX poboumx Micub Yy BUOOOYBHIN ranyasi
(BMKOpUCTaHHA Yepkacbkoro pogosuila) Ta NigBULLEHHI €KONOrivYHOCTI
BUPOOHULTBA.

3HauyuMmicTb PObOOTU: 3HAYMMICTE POBOTM nonsgrae y i NpAMoMy
BHECKY Yy BIQHOBMNEHHS Ta CTanuu PO3BUTOK YKpPalHCLKOI MeTamnyprinHol
ranysi B yMOBax BOEHHOrO 4acy Ta rrobanbHol KOHKYpeHLUil. JocnigkeHHs
HagalTb KOHKPETHI, EKOHOMIYHO OBI'PYHTOBaHI LWNAXM ONA MoAepHi3auii
BUPOBHMLUTBA, NiABULLLEHHSA MOr0 KOHKYPEHTOCMNPOMOXHOCTI Ta 3HMKEHHS
3anexHoCTi Bi 30BHIWHIX dakTopiB. 30Kpema, MigBULLEHHA SAKOCTI
NpoAYKLil Ta 3HWXKEHHSA COBIBApTOCTI € KPUTUYHUMU ONSA BUXKMBAHHA Ta
YCMILWHOro (PyHKUIOHYBaAHHA MeTanyprintHmux nignpuemcts, Takux gk MNMAT

«ApcenopMittan Kpusun Pir». PoboTa TakoX nigkpecntoe BaXnMBICTb



pauioHanbHOro BUKOPUCTAHHA BHYTPILLHIX pecypciB Ta iHHOBAUiNHUX
nigxoais ansa 3abe3neyeHHs BUCOKUX TEXHIKO-EKOHOMIYHUX MOKa3HUKIB
BUpOOHMLTBA.

BucHOBKMK, npono3uuil Woao po3BUTKY 06’cKTa AOCHiAXKEeHHA U
OOoUiNbHOCTI NPOAOBXEHHSA AOoCnigXeHb: NpoBedeHi OOCNiOXKEHHS
NEPEKOHNNBO OOBOAATbL  3HAYHUW  NOTeHUian Ana  NiaBULLEHHS
edEeKTUBHOCTI arfiogoOMeHHOro BMPOOHMLTBA LUSMISIXOM BMNPOBagKEHHS
IHHOBALiNHWMX pilUeHb, LLO He NOoTPebyoTb 3HAaYHMX KaniTanoBknageHb. Ha
OCHOBI OTPUMAHMNX pesynbTaTiB, 00'eKkT AOCHIIKEHHS
(MAT «ApcenopMittan Kpmeun Pir») mae BCi MOXIMBOCTI Afsi cTanoro

PO3BUTKY 3aBAOSAKN CBOEMY IHTENPOBAHOMY LIMKITY Ta CUPOBUHHIN 6a3i.
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BCTYIN

YKpalHCbka MeTanypriiHa ranysb nepebyBae B KpUTUYHIA cuTyaLil,
CMPUYMHEHIN PYMHIBHUMW HacAigkamMy NOBHOMACLUTAOHOro BTOPrHEHHS,
LLO npu3Beno 0o gectabinizauii BUPOOHUYMX NOTY>KHOCTEN, NOPYLUEHHS
NOrICTUYHMX NaHUINB Ta eHepreTudHol iHdpacTpyktypu. Ui dakTopn,
nopsg i3 gediunTomMm poboyoi Cunn, 3pOCTaHHAM BapTOCTi EHEProHOCITB Ta
CUPOBUHU, a TaKOX MOCUMEHHAM rnobarnbHOI KOHKYpPEHLil, CTBOPOTb
3Ha4yHi nepewkoan ONA BIOHOBMNEHHS Ta CTanoro pPo3BUTKY ranysi.
HesBaxatoun Ha uUe, iCHYe 3Ha4YHUMW NOoTeHuian Ansg MoAdepHisauil Ta
NiABULEHHSA  KOHKYPEHTOCMPOMOXHOCTI  LUMSAXOM  BNPOBaKEHHS
IHHOBAULNHMX TEeXHOMOorin, eqEeKTUBHOTO BUKOPUCTAHHA BHYTPILLHIX
pecypciB Ta onTuUMi3auil BUpOOHUYNX NPOLECIB.

MAT «ApcenopMittan Kpusuin Pir» € ogHUM 3 HanbinbLl 3HaYyLLMX
Ta KOHKYPEHTOCMPOMOXHUX MiANPUEMCTB B YKpalHCbKIN MeTanypril
3aBAsKM CBOIN IHTErpoBaHin CTPYKTYpPI, LLO BKNKOYAE BIIACHY CUPOBUHHY
6a3y (pogoBuLLa 3ani3HOI pyau), a TakoX MOTY>KHi KOKCOXiIMIYHE, JOMEHHE
Ta cranennasunbHe BUpobHMUTBA. OfHaK, HAABHICTb 3HAYHOI YacCTKU
3MMBKOBOrO Mepeainy Ta 3actapine npokaTHe obnagHaHHA BUMarakTb
HeBigKNagHOro nepexody Ha  BUKOPUCTAHHA  Ge3nepepBHOMNUTOI
3aroToBKM Ta KOMMJIEKCHOrO BOCKOHANeHHs TEXHOSOMNYHUX npouecis Ha
BCiX eTanax, 30Kpema B arfioqoOMeHHOMY BMPOOHUUTBI. Lle Bkntovae He
nuwe ontumizadito BUpPOBHUUTBA arfomMepaTty Ta okaTuwis, ane Wu
NiABULLEHHS IXHIX MeTanypriiHuxX BlacTMBOCTEN, 0COBNMBO ANnsi NpoLeciB
MeTanisauil, Lo BUCYBalTb XOPCTKiWI BUMOrMKM [0 HAKOCTi BUXIOHOI
CUPOBUHM.

[aHa HaykoBo-gocnigHa poboTa mMae Ha MeTi BcebiuHuin aHani3 Ta
pPO3pOOKYy TEXHOMOrYHMX pilleHb, CNPSAMOBaHMX Ha MigBULLEHHS
KOHKYPEHTOCMNPOMOXHOCTI YKpPaiHCbKMX MeTanypritHMx nignpuemMcTB Ha

npuknagi MNAT «ApcenopMittan Kpusui Pir» wngaxom BOOCKOHANEHHSA



9

arnogoMeHHoro BMpobHMuTBa. [ocnigkeHHs1 OXOMMIoTb ONTMMI3aLito
NpoLEeCy CrikaHHA arnomMmepary, PO3LUMPEHHS BUKOPUCTAHHA BITYNU3HSHOI
CUPOBUHU ANa BUPOBHMLTBA OKaTULLIB, NOMINWEHHS SIKOCTi oKaTULWIB Ans
MeTanizauii Yepes3 ynpaeriHHS PO3MIPpOM MOCTifi, a TakoX Po3pobky
HOBOrO TUMY 3ani3opyaAHOI CUPOBUHM Ta ONTUMI3aLito NannBHoOro GanaHcy
Ansa AOMeHHOoI nnaBkn. KiHLeBOK METOH0 € NOKpaLLeHHS AKOCTI NpoayKLUil,
3HWXKEHHA T1i  cobiBapTOCTi, MiHIMi3aUis eKonoriyHoro BNMBY Ta

3abe3neyeHHsa BUCOKMX TEXHIKO-EKOHOMIYHMX MOKa3HUKIB,
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1. PO3POBKA TEXHOJOrT ABOLUAPOBOIO CMNIKAHHA
ATTIOMEPATY

B pamkax paHoi HaykoBo-gochnigHol poboTn 6yno npoBedeHo
KOMMSIEKCHUW aHari3 Ta ekcnepuMeHTarbHi JOCNiIKEHHS 3a AeKifibkoma
B3aEMOMNOB'A3aHNMN  HanNpsiMKaMmu, CrpaAMOBaHMMMW  Ha NigBULLIEHHS
edeKTUBHOCTI arnofoOMeHHOro BUpobHMLUTBA.

OgHMM 3 KMOYOBMX HanpsaAMKiB  CTana onTumisauis npouecy
cnikaHHs arnomepaty. IcHytoda npobnema HepiBHOMIPHOro pos3noainy
TennoTu B arnoMmepauivHoMy wapi npu3BoAUTb OO  3HWXKEHHS
MEeTanyprintHMX XapakTepucTuK npoaykuil Ta nigBuULLEHOl BUTpaTU
gopororo nanuea. [Ona yCyHEHHSs1 LUboro Hegoniky 6yna po3pobneHa
TEXHOMNOrs [ABOWAapoBOl WKUXTK, WO nepeabavae audepeHuinoBaHe
3aBaHTa)XXeHHA TBepaoro nanmBa 3 PIi3HOK peakuiHOK 30aTHICTHO:
BUCOKOpeaKLUiHe nasnMBo KOHUEHTPYETLCH Y BEPXHIM NOMOBUHI LWapy, a
nanMBO 3 HU3bKOK pPeakuUiHOK 30aTHICTI0O — Yy HWXKHIA. JlaBopaTopHi
OOCHIMKEHHA nigTBepaMNnv, WO Takuk nigxig [OO03BOMSE 3HA4YHO
NoKpaLwmTN SKICTb arriomepaTty, 3HU3UTKM MUTOMY BUTPATy nanueBa Ta
30iNbWNTN  NPOAYKTMBHICTL Mpouecy. BaxnuBow nepeBaroi €
MOXIIMBICTb BMNPOBaMXEHHSA Uiei cxeMn 6e3 CyTTEBOI PEKOHCTPYKUIT Ta
KaniTanbHWUX BKNageHb Ha Aitoumnx arnodgadpukax.

[na signpautoBaHHA OonNTUMaribHOI TEXHOMOrIT ChikaHHA arnomepary
NpoBeAeHi OOCMioKEHHS 3 BUBYEHHSI PEXMMIB CriKaHHS ABOLLAPOBUX LUMXT 3
PI3HUMMU KINbKICTHO | peakUinHOK 30aTHICTIO TBEPAOro rnanvea B BEPXHLOMY i
HWKHBOMY Llapax LUMXTW, WO chikaeTbcs. [ocnigpkeHHs npoBoavnucs Ha
HaniBNPOMUCNOBMX abopaTopHUX YCTaHOBKaxX TWMY «arfiovaiwlay, Lo
OO3BONAKTL  MoZentoBatM  NPOMUCIIOBUMKA  Mpouec:  nabopaTopHin
HaniBNPOMMCINOBIN yCcTaHOBLj arnomepadinHoro uexy MNAT «ApcenopMittan
KpuBnin Pir» 3 BHYTpiWwHIM po3mipom 300 x 300 MM, BUCOTOO LIapy, LUO

cnikaetecs, 300-500 mm) (puc. 1); nabopaTopHii HaniBNPOMUCIOBIN
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yCTaHoBUi HaB4arnbHO-HayKOBOro TEXHOSOMYHOro iHCTUTYTY [lep)KaBHOro
YHIBEPCUTETY E€KOHOMIKM i TEeXHOSOorn 3 BHYTpPIWHIM giameTpom 100 mm,

BMCOTOHO LLapy, wo cnikaetbca 300 mm (puc. 2).

PucyHok 1 - JlabopatopHa PucyHok 2 - JlabopaTopHa

HaniBnpomMncnosa yCcTaHoBKa Hanisnpomucriosa yCTaHoBKa
arnomMmepauinHoro uexy [IAT HHTI [epxaBHoro yHiBepcutety

«ApcenopMittan Kpusuin Pir» €KOHOMIKW | TEXHONOTIN

MeToaukoo npoBedeHHst poboTn nepeabadvanocd, WO KifbKiCTb i
di3nKO-XiMIYHI XapaKTepuCTUKM 3ani3opyaHol i dorocoBOl CKagoBol B
BEPXHbOMY i HMXXHBOMY LLapax arfoWwnXTn y BCiX BUNPOOyBaHHAX Bynn
NOCTiMHMMU.  XiMIYHMM  cKnag | TEenrnoTexXHiYHi  XapaKTepUCTUKU
BUKOPUCTOBYBAHUX TBEpPAUX NanvB B LWapax arnowuxTyu TakoX He
3MiHOBanucsa. 3MiHIOBannCs Inuve KinbKiCTb | peakuiHa 34aTHICTb
TBEPAOro nanvea y BEpPXHbOMY i HWKHbOMY LLapax 3aBaHTaXyBaHOI B
arnovawly WKWXTW, WO arnomepyetbes. [[azognHamiyHi Ta TemnepartypHi
napameTpu CnikaHHA arfowuxTn Yy BCIX BUNPOBYBaHHAX TaKOX
BUTPUMYBANMCA He3MiHHUMW. B AKOCTi nanuBa 3 HU3LKOK peakLinHOoK
30aTHICTIO BUKOPUCTOBYBANW aHTpauuT, a 3 BMCOKOK peakuinHOo
30aTHICTHO — KOKCOBUI Opib’a30K.

B nepwy 4epry 6yno 3gincHeHO cnikaHHA 6a30BOI LUMXTW, B SKY

BBOAUIAcA BCHA 3aJaHa KinbKiCTb TBEpAOro nanuBa 3 OOHaKOBOM
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cepegHboto (CRI = 36,7 %) peakuiHo 34aTHICTIO | KpynHicTio (0-3 Mm).
Pexum cnikaHHs ©a30BOI LUMXTU BiAMOBiAaB NPUAHATM peXmmMam Ha
airounx arnodabpukax. Y BCix gocnigax Ansi Nepesipkn AOCTOBIPHOCTI
npoBOAMNM MO TPW CriKaHHA, MNpU  UbOMY, OTPMMaHi pesynbTaTu
NPaKTUYHO HE BiAPI3HANUCA MiXK cobot0. Y Tabnuui npeacTtaBneHi cepeaHi
apupMEeTUYHI XapaKTepuCTUKM OTpPUMAaHOro arrnomepaty 3 6a30Boi
WKXTWU.  AKICTb  arnomMmepaTty, OTpUMaHoOro 3a  po3pobneHumu
TEXHOSOorisiMK, NopiBHIOBaNacsa 3 arnomepaTom 3 6a3oBoOl LUNXTW.

MoTtim y pgocnigHy BuxigHy wuxty Beogunn 10-30 % Big ycboro
pO3paxoBaHOro HeobXiAHOro 3aranbHOro 3HAYEeHHS MUTOMOI BUTPATU
Byrneut, sike BHocunoca BucokopeakuinHum (CRI > 37 %) TBepaum
nanveoMm. [licna uporo, B Npoueci yknagaHHA OorpyakoBaHO! LUMXTU Ha
chikanbHi Bi3KM Yy BEPXHIO MOSIOBMHY arnowapy LWuUXTM BBOOUMN
000AaTKOBO Byrneub y TBepgomy nanusi Takox 3 Bucokol (CRI > 37 %)
peakuinHOoW 30aTHICTI0O B KiNbKOCTi Ha 5-15 % Oinblue cepeaHboro
PO3PaxyHKOBOro 3Ha4YEHHS BYITELI0 Y BCbOMY LUapi, @ B HWXXHIO NOSIOBUHY
lwapy BBoAMNKU Byrneub y TBepaomy nanusi 3 Hu3bkow (CRI < 37 %)
peakuinHow 3aaTHiCTio B KinbkocTi HAa 10-20 % MeHwe cepeaHboro
PO3PaxyHKOBOro 3HA4YE€HHS BYINeL Y BCbOMy Luapi.

YBegeHHs 10-30 % Bia po3paxoBaHOro HeobXxigHOro 3aranbHOro
3Ha4YeHHda NMMTOMOI BUTPaTW BYrneLto, sske BHOCUTbCS BMCOKOPEaKLiMHUM
(CRI > 37 %) TBEPOMM NannBOM Yy BUXIOHY LUNMXTY A5 BEPXHLOI MONOBUHU
LIapy i PIBHOMIPHUI NOro po3noin B OrpyaKoBaHiv LWNXTI MO BUCOTI BCI€l
BEPXHbOI MOMOBMHN arnoMepainHoro wapy, 3a paxyHoK Noro 3amMaHH4
npyv MEHWUX TemnepaTtypax, AO3BOMNTbL PaHille CTBOPKOBATU LXKeperio
TENnoTM Ta CNpusaTM MNOBHOMY BWIOPSHHIO B UM YacTuUHi wapy
HU3bKOpeakLUinHoro nanuea. 36inbleHa KinbKiCTb BUCOKOpPeaKUinHOro
nanuveBa Yy BEepXHiW MOMOBWHI Lapy [[O3BOMSE OTPUMATU HeobXiaHy
TemnepaTypy i HEOBXigHY KinbKiCTb TENNOTN ANS SAKICHOIO CMiKaHHS LWNXTY

B Ui/ YacCTUHI Wapy OO MOMEHTY pi3KOro OXONOLXEeHHs arnomeparty
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XOSI0AHUM NOBITPAM. PesynbTaTu BUNpobyBaHb, HaBeaeHi B Tabnuui 1,
NnokKasylTb, LWO ONTUMasribHi MNOKa3HWKM BignNoBigaldTb  OOCNIgHUM
nepiogam 2 i 3 i3 3a3Ha4eHMMK CNiBBIgHOLLIEHHAMWN BMICTY BYrfeuio B
LUNXTI, @ TaKoX Y BEPXHIN i HWXKHIN NOSIOBMHAX arnomMmepaLinnHoro wapy
LUMXTN, WO MICTATb TBepae nanveo 3 BUcokow (CRI > 37 %) i HM3bKO
(CRI < 37 %) peakuinHoto 3gaTHicTio. OTpMMaHi pe3ynbTaTi 403BONSAKOTb
NiABULWMTM NUTOMY NPOAYKTUBHICTL arnodawi 3 1,41 po 1,45-1,46
T/M2-roq; NUTOMY BMTpaTy BYrneLo TBepaoro nanvea 3HnsuTh 3 52,3 oo
50,6-51,1 (kr C)/T, BMICT 3an1LIKOBOro ByrneLw B arfiomepari 3MEHLLNTH
3 1,6 po 0-0,1 %, BmicT gpi6’sasky B arnomepati 3HM3nTn 3 8,5 o 6,7-7,2

%, a TakOX NOKPAaLLNTN XapaKTePUCTUKN MILLHOCTI arromepary.

Tabnuua 1 - Bnnme KiNbKOCTi, KPYMHOCTI Ta peakuinHol 30aTHOCTI
TBEPOOro nanuBa y BEPXHbOMY Ta HWXHbOMY LUapax arfowunxTn Ha

TEXHOJIOrit0 CMiKaHHA Ta AKICTb arnomepary

3aranbHa BwmicT Byrneuto, %
Mutoma rToma BwmicT
Mepioan Aocnimkers I'IPOIJ.yKTMBH.iCTb sutpata DO3paXOBAHMI ZU:J;TF:/I&: 3anunLLIKOBOro
arnoqzaUJl, ayrmeLo, krfr | ¥ BCEOMY wapi I Ber'IELI,PO.BO
T/M?4 arnomepary ArMoLMXTH arnomepari, %

Basoswii: 1,41 52,3 4,36 1,6
Bepx wapy (CRI =36,7 %) 4,36 2,8
Hu3 wapy (CRI = 36,7 %) 4,36 0,7
HocnigHun 1: 1,30 51,9 4,29 0,6
Bepx wapy (CRI >37 %) 4,52 0,7
HM3 wapy (CRI <37 %) 4,06 0,4
HocnigHun 2: 1,45 50,6 4,25 0,1
Bepx wapy (CRI >37 %) 4,58 0,1
Hn3 wapy (CRI <37 %) 3,92 0

JocnigHun 3: 1,46 51,1 4,31 0,1
Bepx wapy (CRI >37 %) 5,01 0

Hu3 wapy (CRI <37 %) 3,39 0,1
HocnigHun 4: 1,38 52,1 4,49 0,5
Bepx wapy (CRI >37 %) 5,23 0,7
Hu3 wapy (CRI <37 %) 3,34 0,2
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[MpogoBxeHHs Tabnuui 1

Bwmict BapabaHHa npoba, % BwmicT B armomepari, %

npi6’asky 0-5 o MOKa3HUK

. . MiLHiCTb
Mepiogn gocnigxeHb MM B CTUpaHHOC OCHOBHICTb
) Ha yaap . Fesar FeO
arnomepari Ti , A.on.

(+5 mm)

0-5 mm, % (0-0,5 mm)

Bazosui: 8,5 63,1 7,3 53,6 11,7 1,28

Bepx wapy (CRI =36,7 %)

H13 wapy (CRI = 36,7 %)

JocnigHui 1: 8,3 63,2 71 53,5 11,9 1,30

Bepx wapy (CRI >37 %)

HM3 wapy (CRI <37 %)

[HocnigHun 2: 7,2 65,1 6,4 53,7 11,2 1,27

Bepx wapy (CRI >37 %)

HK3 wapy (CRI <37 %)

HocnigHun 3: 6,7 66,3 5,7 53,9 11,3 1,29

Bepx wapy (CRI >37 %)

HK3 wapy (CRI <37 %)

HocnigHun 4: 7,9 63,6 7,2 53,4 11,5 1,25

Bepx wapy (CRI >37 %)

HM3 wapy (CRI <37 %)

Y xogi npoBegeHux AocrnigxeHb 6yno BM3HAYeHO ONTUMAarbHI
PEXMMWN CnikaHHSA i3 3a3Ha4YeHUM ChiBBIOHOLUIEHHSAM BMICTY BYrreu y
ABOLLAPOBIN WKnxTi. [NokasaHo, Wo BUKOpUcTaHHs nanvea 3 sucokoto (CRI
> 37 %) Ta Hu3bkoto (CRI < 37 %) peakuinHow 3g4aTHICTIO 3a po3pobieHo
TEXHONOrE [O03BOSMSE BUPILLMTU NpobrnemMn MoripleHHa cepeaHix
3Ha4yeHb MeTanyprintHMX XapakTepuCTUK BCbOro Luapy arsiomeparty Ta
nepesuTpaTM MNUTOMOI BUTpPATW TBEpPAOro nanuea. 3anpornoHOBaHUN
crnoci® arnomepadii 403BONMUTE NIABUWLNTL NUTOMY NPOLYKTUBHICTb
arnovawli, 3HM3UTWM NUTOMY BUTpATy BYIrNeul TBepaAoro nanuea,
3MEHLWMUTN BMICT 3anuLIKOBOro BYyrneuw B arnomeparti i NoainwnTu
XapakTepuUCTUKNM  MIUHOCTI  arriomeparty. Hanpsimkom  noganblumx
OocnigXeHb MOBWHHI CTaTM MPOMMUCIIOBI BignpautoBaHHA pPo3pobreHol

TEXHOOTII.
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2. YOOCKOHANEHHSA TEXHONOI BAPOBHULITBA OKATULLIB 3
BUKOPUCTAHHAM BITYHU3HAHUX BEHTOHITIB

[MapanenbHo, 3Ha4yHa yBara Oyna npuaineHa MNUTaHHIO
BUPOOHMUTBA  3ani3opygHUX  oOKaTUWIB,  30KpemMa  MOXIMBOCTI
BUKOPUCTAHHSA BITYU3HAHUX OEHTOHITOBMX MUH. ICTOpMYHA 3anexHiCTb
Bif iIMNOPTHMX GEHTOHITIB Ta BMAMB XXOPCTKOCTI TEXHOMOrMYHOI BOAM Ha
SKICTb CUPUX OKaTULWIB CTanu pPyLWIiNHOK CUNOK ANs  OOCHIIKEHDb
noTeHuiany nyXHo3emenbHOro 6€eHTOHITY Yepkacbkoro poaosuLa.
[eTanbHuin aHani3 BnnvBy BONOroCTi LUMXTU Ta TUMNY BEHTOHITY Ha (Pi3nKo-
MeXaHi4YHi BNacTMBOCTI OKaTMLLIB MoKas3aB, WO ONTMMIi3aLis BOMOrocCTi
CMpUSiE KpaLwoMy aucnepryBaHHIO GEHTOHITY Ta (popMyBaHHIO MiLlHILLNX
CTPYKTYPHUX 3B'A3KIB, WO MO3UTMBHO BMSIMBAE Ha AMHAMIYHY MILHICTb,
NMOPUCTICTb Ta TemnepaTtypy «LWOKy» okatuwis. [liaTBepaxeHo, o
yKpalHCbka OEHTOHITOBa rfMHa Mae BUCOKWA  NOTEeHuian  Aans
BNPOBaMXEHHA Y BUMPOBHMUTBO OKaTWUWIB, WO A03BOSMIUTb MOKPALLUTH
IMNOPTHO-EKCNOPTHUI BanaHc Ta 3anyyuMTn iHBECTUUil B HauiOHalbHY
€KOHOMIKY.

bynu npoBegeHi nabopaTopHi BUNPOOYBaHHSA MO BU3HAYEHHIO
NpUAATHOCTI Pi3HMX 3a MiHepanoriyHMM cknagom i OBMIHHUM IOHHMM
KOMMNekcoM GEeHTOHITOBMX MMWH ANns BMPOOHMUTBA okaTuwiB. OkaTuui
giametpom 12-13 MM oTpumyBanu Ha nabopaToOpHOMY rpaHynATopi Npu
GesnepepBHOMY pexumi poboTtu. [ligroToBka LWKUXTOBUX MaTepianis
nonsirana B HACTynHOMY: ycepegHeHa npoba OEHTOHITOBOI MUHU
cywwmnaca npu Temnepartypi 105-110 °C, a notim nogpibHioBanaca o
KpynHocti 95 % knacy 0,05 mm. lNogpibHeHa OeHTOHITOBa rNUHA
aosyBarnacst Ha Bofiornm KoHueHTtpat. Bara npobu ctaHosuna 100 kr, a 1i
3MilWyBaHHS npoBogunoca B 6apabaHHOMY 3MmillyBadi 3 eeKTUBHICTIO

3miwyBaHHs b6inbwe 95 %.
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Y npoueci gocnigpKkeHb BU3HaAYannca: BonoricTb OKaTULWIB, MILHICTb
NPU CTUCHEHHI CUPUX | CYXMX OKaTULLIB, KiSTbKICTb CKMOaHb CUPUX OKaTULLIB
3 Bucotn 0,3 mMeTpa Ha rymoBy MnUTY i TemnepaTtypa «LWOKy» npu
LLUBMAKOCTI (pinbTpauii TENSIOHOCIS Yepes wap cupux okatuwis 1,2 HM/C.

Butpata 6GeHTOHITOBOro mnopoLuKy AnA OrpyakyBaHHS 3a3Bu4an
ctaHoButb 0,5-0,7 % B cyxin maci no BIAHOWEHHIO OO0 BOJSIOroOro
KOHUeHTpaTy. Y nepuwin cepii gocnigis 6yna npunHata gewo 6inbwa (1
%) BuTpaTa cnosily4Horo, Wwob BNNAMB AOCNIAXKYBaHUX IMINH HA NOKa3HUKK
SIKOCTI oKaTuLiB BUsiBMBCA BinbLl NOMITHUM. Kpim cenekTnBHO BigibpaHux
npo6 (no wapax) gocnigXxyeanu cymiwi npob B pPi3HMX CMiBBIAHOLLEHHSX
(Tabn. 2), 6epy4un go yearu, Wo npu BUOodbyTKy B Kap'epi CNiBBigHOLLIEHHS
MMWH  PI3HMX pPI3HOBMAIB MOXe 3MIHIOBATUCHA B LUMPOKUX Mexax, a
cenekTMBHa BWIMKa | CKNagyBaHHA MOXYTb BUABUTUCA MPaKTUYHO
He3OiINCHEHHUMMW.

B geski cymiwi gogasanu kaoniHiT. PesynbTaTth gocniagis (ame. Tadn.
2) cBig4yaTb Npo Te, WO Npu NiABULLEHIN NMUTOMIN BUTpaTi BEHTOHITY
MILHICTb Ha ygap (CKumgaHHs) i onip CTUCHEHHID CUpUX OKaTuWiB 3
nobaBko 4vepkacbkoro Ca-6eHTOHITY He nOoCTynaeTbCa LUUM  Xe
BTACTMBOCTAM OKaTULLIB 3 BUKOPUCTAHHAM B SAKOCTi CMOJSTYyHHOrO JTY)KHOro
Capurtoxcbkoro 6eHToHITy. MiLHICTb CMpUX oKaTULLIB B yCix Aocnigax byna
BULLIE ICHYIOYMX B MpPaKTULUi OrpyaKyBaHHSA BMMOr (yAapHa MiUHICTb 5,6
CKMaaHb 6e3 pynHyBaHHS, onip CTUCHeHHKo 7,35-7,85 H/okatuw). Onip
CTUCKY BUCYLLEHMX OKaTULLIB NPMBMM3HO BABIYI NepeBuLLYyBaB MiHiManbHi
BUMOrn — 22,6-25,5 H/okaTtuLw.

Taknum YMHOM, Npu BIANOBIOHIN KiNbKOCTI GEHTOHITOBOrO NOPOLLKY B
LWNXTI 3 rMWH Yepkacbkoro pogoBulla MOXHa OTPUMAaTU CUPI OKaTULL
HeoOXxiaHoT akocTi. [Npu BUKopucTaHHi rmuH |V wapy cupi okaTuwi 3 ycix
TUNIB KOHUEHTPATIB XapakTepu3yBanucss B cepeaHbOMy HanbinbLu
BUCOKNMU 3HAYEHHAMW MILHOCTI NPU CTUCHEHHI nicna nigcylyBaHHS i

TemnepaTypu «WoKy». Y pasi gobaskm go rmvHn IV wapy 50 %
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nanuropckitosol rvHK |l wapy MiLHICTb CyXMX OKaTULLIB 3 KOHLIEHTpAaTIB
Jle6l'3Ka i UIM3K 3Huamnnacs signosigHo 3 57,9 go 48,1 H/okatuw i 3 59,8
ao 53,9 H/okatunw npu ctabinbHUX 3HAYEHHAX OAUMHAMIYHOI Ta CTaTU4YHOI
MILHOCTI CMPUX OKaTULLIB.

Ho6aska oo rnuvnm IV wapy Tinbkn kaoniHiTy (50 %) Tex noninwwuna
AKICTb cupux okaTuwis. CnpusaTnuee NOegHAHHA BIaCTUBOCTEN CUPUX
okatmwie UIM3K (amHamiyHa miuHicTb 14,9 cknmpgaHb, cTaTM4HaA MILHICTb
15,1 H/okaTuw, onip CTUCHEHH nicnsa nigcywysaHHA 64,7 H/okaTtuw,
TemnepaTypa «woky» 540 °C) oTpmmaHo npu gobasui oo rmunHun IV wapy
40 % rnuHn Il wapy i 20 % kaoniHiTy. Ona koHueHTpaTy Jlebl 3Ka
BKazaHOMYy cKnagy cymiwi OeHTOHITOBMX [NMH Bignosiganu cepegHi
3HAYEeHHSA AKOCTI CUPUX OKaTULLIB.

3 koHueHTpaTiB J1ebl'3Ka i LUIIF'3K oTprmaHi okaTuLi XopoLol SIKOCTi
npu gobasui 1 % 6eHToHITOBOI MuHK Il wapy. [Jo6aBka [0 Ui€l rMNHK
HeBeJSIMKOI KinbKocTi nanuropckity (20 %) He noripwye siKiCTb OKaTULWIB 3
kKoHueHTpaTy LIIM3K. Okatuwi MiBH3K 3i cnonydyHum 3 rmuHun |l wapy
XapaKTepU3yeTbCA  3HWKEHOK  MILHICTIO  MpuM  CTUCKaHHI  nicns
nigcywysaHH4A. Lle X BigHOCUTbCA OO0 okaTuwiB 3 KoHueHTpaTy LII3K 3
BUKOPUCTaAHHAM rmnHu Tinbku I wapy.

Taknum YnHoM, HaNBINbLL CNPUATANBUM, AN 3ab6e3neYeHHs1 rapHol
SAKOCTI CUPUX OKaTULLIB, PIBHOBUAOM MNH HepKacbKoro poaoBuLLA € MUHU
IV wapy, Wwo npeactasnsaTb COO0K NPUPOLHY CYMiLL NY>XHO3EeMENbHOro
GeHToHITY |l wapy i nanuropckity (Il wapy) B 3MiHHOMY CniBBIAHOLLEHHI,
Big 1:1 go 4:1.

Bucoki nokasHMKM SKOCTI oKaTuLLiB OTpUMaHi aAnsa cymiwen rmuH Il i
[l wapis (B Aiana3oHi cniBeBigHOWEHb, XapaktepHux ansa IV wapy).

Mpn BCix BMaax BunNpobyBaHMX crnony4YHUx [obaBok obnaneHi
OKaTuLWLi  XapakTepusyBanuca  BUCOKMMWU  (DI3UKO-MEXaHIYHUMKM |
MeTanyprintHuMn BriacTUBOCTAMKU (Tabn. 2). BnnmB Tuny GEHTOHITY Ha

BNaCTUBOCTI rOTOBMX obnaneHnx okaTuLliB He NpocTexyeTbca. HanbinbLu
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BUCOKY TemMnepaTtypy «WOKy» Manu okaTtuwi 3 rnuHowo IV wapy
Uepkacbkoro pogosuwa. Cnig 3asHauuty, WO Temnepatypa «LOoKy» 3a
AaHUMW  OocnifiB B BeNUKIMG Mipi  3anexuTb TakoX Bi4 KPYMHOCTI
KOHUeHTpaTy. Tak ans Ginbw TOHKOro KoHueHTpaTty [MiBHI 3K BoHa Gyna
Ha 45-90 °C HmK4Ye B NOPIBHAHHI 3 okaTuLwamu 3 KoHueHTpaTy LIIM3K.

3 ornagy Ha pesynbTaTv nonepegHix nocnigkeHb, noganblui
pocnign nposogunn 3 6eHToHiTamu 1V wapy i cymiwwio rmuH 1V i 1l wapy
B cniBBigHoOWeHHi 1:2. Ockinbkn rmuHa IV wapy sBnsge cobo npupoaHy
cymiw rmuH Il i lll wapy, popgaBaHHa 0o Hel rmvHK || wapy gae HoBy
KOMMO3ULINHY CyMiLl, SIKy NOTPIGHO po3rnagaTu KpiM TOro i ik ocobnueum
pisHoBua IV wapy 3 NiaBuLLEHMM BMICTOM NYy>XHO3€MESNBHOIrO OEHTOHITY, i
Ak cymiw rmuH |l wapy i |l wapy.

Mpn 3meHLweHHi BuTpatn 6eHToHITY 3 1 % o 0,5 % nokasHukn
SIKOCTI CUPMX OKaTULWIB 3HM3UINCA NPaKTUYHO A0 OAHAKOBOro, ane
NPUUHATHOIO ONS OrpyakyBaHHS piBHA ansa obox BuaiB GeHTOHITIB:
capurioxcbkoro i yepkacekoro (1V wap) (tabn. 3).

O6naneHi okatuwi 3 [o0aBKOK YepKacbKoro OEHTOHITY npwu
OOHaKOBUX  (Pi3NKO-MEeXaHIYHMX BNacTUBOCTSX B XOJSIOAHOMY CTaHi
nokasanu Tpoxu Ginblue pynHyBaHHS NMpuW BiOHOBIIEHHI HiXX B gocnigax 3
NY>XHUM CapUrtoOXCbKNUM, Xo4ya X MILHICTb MNP HU3bKOTEMMepaTypHOMY
BiAHOBIIEHHI BiQMOBigae Ccy4acHUM BUMOram: CTUpPaHHICTb 5,75 %, Buxig
knacy +5 mm — 76,7 % (npu HeobxigHOMY — He MeHLe 70 %). 36inbLueHHs
BUTpaT OEHTOHITY Ana koHueHTpaTy lNiBHI 3K He nigBuwmMno Temnepatypy
«LUOKY».

Y npoMncrnoBux ymoBax MOXYTb MaTuM MiCLie 3HauYHi KONMBaHHA
BOJIOrOCTi KOHUEHTpaTy, WO HaaxoauUTb Ha OrpyaKyBaHHS. Y 3B'A3Ky 3 UM
NpoBenun MOpPIBHAMBHI JOoCnian 3 pPi3HOK BOSONICTIO LWKMXTU Nepea
OrpyaKyBaHHsM, BiANOBIAHO MPW Pi3HiA BOMOroCTi okaTuwiB, 3 40OaBKOH
0,5 % nyxHoro Ta yepkacbkoro 6eHTOHITIB (cymiw rmuH IV i Il wapis,
Tabn. 4).
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B o6ox Bunagkax 3i 306inblUEHHAM BOMOroCTi CnocTepiraeTbcs
aHanoriyHMn xapakTep 3MiHM BfacTMBOCTEN OKaTUWIB: $SK AN
CapUriOXCbKOro Tak | Ana 4depkacbkoro OEHTOHITIB: NigBULLYETHCSA
ANHaMiYyHa MiuHictb 3 5,6-5,2 go 10,6-10,1 ckmgaHb, NOPUCTICTb (Ha puc.
3-5, npencTaBneHi cepeaHi NoKasHMKM TPbOX NapanenbHUxX Jocnigi.) i
Temnepartypa «LWoKy» okaTuwis (Tabn. 4).

Temnepatypu «LLIOKY» CUPUX OKaTULWIB 3 NYyXHO3EMEIbHUM
OEHTOHITOM NpW OAHAKOBIM BONOrocTi NPUBNN3HO piBHI TeMmnepaTypam 3
NYXXHUM  B6eHTOHITOM. [lpu 36inblleHHs BOMOroCTi CUPUX OKaTuLIB
3HMKYETLCA MILHICTb CUPUX | CyXMX OKaTULLIB, @ MOPUCTICTb i MILHICTb Ha
CKnaaHHs 3pocTatoTb. 36inbLIeHHs Bonorocti okatuwis suwe 9,3 %
npu3BOANTL OO0 3HMXKEHHA CTaTUYHOI MILHOCTI OKaTUWIB  HWXYe
MiHiManbHoOro gonyctumoro pisHsa (7,35-7,85 H/okatuw) sk gnsa
Yyepkacbkoro (6,67 H/okatuw npu 9,74 % BONOrocTi okaTuLWiB), TakK i Ans
capurioxcbkoro 6eHToHITy (6,37 H/okaTtuw npu BONOrocTi okatuwis 9,65
%) Y TOM Xe yac npu BiQHOCHO BWUCOKIN BonorocTi okatuwis 9,3 % 3
Uepkacbkmm OeHTOHITOM, X MiuyHicTb (8,04 H/okaTuw) He Hmxye
MiHIManbHOI MeXi.

pachiyHnn aHanis gaHux, HaBedeHux B Tabn. 4 i Ha puc. 3-5
nokasye, WO MpW OLHAKOBIA BOJSIOrOCTI MOPUCTICTb CUPUX OKaTULWIB 3
Uepkacbkum BeHTOoHITOM NpudnumsHo Ha 0,8-1 % Buwie. MNpwn 30iNbLUEHHI
BoOnorocTi okatuwis 3 7,7-8,0 oo 9,7 % 36inbwyeTbcsa X NOPUCTICTb 3 27
0o 32 %.

[Mpy LBOMY MILHICTE HA CTUCHEHHS CUPUX | CyXMX oKaTuwie 3 oboma
BGeHTOHITaMN AeLwo 3HWXKYETbCS, a yaapHa MILHICTb CUPUX OKaTuULIB
3pocTtae. Takum YMHOM, 3a AaHMMKU UMX BUNPOOYBaHb NPU BUKOPUCTAHHI
cymiwi IV i Il wapiB sKiCTb CMpUX OKaTULIB 3 YepKacbkUM GEHTOHITOM
OeL ripLue, HiXX 3 CapUrtoXCbKuUM, NpoTe abCoNOTHI 3HaYEHHS NMOKa3HUKIB

B LI,iJ'IOMy 3a40BOJIbHAKTb BUCYHYTUM BUMOIraMm.



Tabnuua 2 - BnactnBocTi HeodntocoBaHnx okatuwis 3 koHueHTpaTiB LUIM3K, Jlebl3K, lMiBH'3K 3 gobaskoto

NY>XHUX BEHTOHITIB i IMWH YepKacbKoro poaosuLla

BrnacTnBoCTi cMpux okaTuwlis BrniactmMBoCTi obnaneHux okaTuLliB
L MiuHicTb npun MiyHicTb BapabaHHa
. KoHueHT Kinbkictb : -
HanmeHyBaHHS go6aBku ar CKALAHE CTUCHeHHI, H/okatnw | Temnepartypa npu npoba CryniHb
P A «LoKy», °C CTUCHEHHI, +5 -0,5 BigHOBNEHHSs, %
3 300 mm/pas cupux CYXnx
KH/ok MM MM

Capurtoxcbkum nyxHum 8,7 9,81 50,99 575 4,19 96,0 3,8 68,60
IV wap YepkacbKkoro pog. 8,8 12,75 59,82 580 3,75 95,6 44 67,25
Il Wwap Yepkacbkoro pog. 12,4 13,24 59,82 540 4,38 96,1 3,9 60,90
Il wap Yepkacbkoro pog. 10,7 13,53 42,17 540 He NPoOBOAMMNCH

0,
50 % IV wapy + 16,5 1638 | 53,94 510 411 96,0 | 4,0 62,10
50 % Il wapy
50 % IV wapy Lr3K
+ 50 % KaomiHiTy 8,1 14,51 53,94 530 - - - -

0, o,
40 % IV wapy + 40 % Il wapy 14,9 1510 | 64,72 540 478 9,2 | 37 46,80
+ 20 % kaoniHity
80 % Il wapy + 20 % Il wapy 16,5 11,77 62,76 540 - - - -
50 % Il wapy +
50 % Il wapy 14,3 11,77 54,92 530 - - - -
Capuroxcbkum nyxHum 12,9 14,91 61,78 470 — — — —
IV wap YepkacbKkoro poga. MiBHM 3K 18,8 14,81 57,86 490 - - - -
Il wap Yepkacbkoro pog. 14,5 15,10 45,11 495 - - - -
Capuroxcbkum nyxHum 12,0 14,22 55,90 560 4 47 97,7 2,3 60,30
IV wap YepkacbKkoro poga. 11,8 13,34 57,86 580 4,07 97,5 25 56,30
Il wap Yepkacbkoro pog. 11,6 14,71 54,92 520 4,43 96,9 3.1 47,20

0,
50 % IV wapy + Ne6r3K 115 16,67 | 48,05 595 4,20 974 | 26 70,40
50 % Il wapy

0, o,
40 % IV wapy + 40 % Il wapy 10,6 1373 | 50,99 570 5,18 97,7 | 23 4730
+ 20 % kaoniHity
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Tabnuua 3 - Bnnue KinbKocTi 6eHTOHITOBOI rmMuHK IV wapy Yepkacbkoro pogosulia Ha SAKICTb OKaTULLIB 3

KoHueHTpaTy [MiBHiyHOro '3K (Temnepatypa obnaneHHs 1350 °C, TpuBanictb — 7 XB)

BnacTtmBoCTI CMpKX oKaTULLIB BrnactnBocTi obnaneHmx okaTuLiB
MiuHicTb npwn
HanmeHyBaHHS L CTHUCHEHHI, KinbkicTb MiyHicTb BapabaHHa MiuHicTb npwn
Kinbkictb , H/okatunLu o . Do
nobaBku B BonoricTb, ckngaHb 6e3 | Temnepatypa npu npo6a % BiQHOBNEHHI, %
. CMOMYYHOro, o . 2 .
LLNXTI %, Yo PYAHYBaHHS, | «WwOoKy», °C | CTUCHEHHI,
CUpUX | CyXMX pas kH/okaTuww +5 05| 05 5 +10
MM MM MM MM MM
Capurioxcbkui
6 . 0,5 8,4 9,51 34,32 5,0 480 4,64 98,1 1,9 2,8 80,35 | 66,8
EHTOHIT
IV wap
YepkacbKkoro 0,5 8,5 10,20 | 34,32 52 550 4,99 979 | 2,0 | 575 76,6 56,1
poa.
Capurioxcbkui
6 . 1,0 7,5 14,91 | 61,78 12,9 470
EHTOHIT
IV wap He pocnigxysanocb
Yepkacbkoro 1,0 7.7 14,81 | 57,86 18,8 490
poa.
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Tabnuusa 4 - Bnnue BOSIOroCTi WNXTU 3 PISBHUMM CMIONYYHUMW Ha NOKA3HUKN SKOCTI CUPUX OKaTULLIB OCHOBHICTHO

0,5 3 KoHueHTpaTy LUIM3K

KinbkicTb _ _ MiuHicTb npu KinbkicTb ckuaaHb
HanmeHyBaHHs BonoricTb Bonorictb . 3aranbHa TemnepaTypa
_ CMomny4Horo, _ CTUCHEHHI, H/ okatuw | 6e3 pyvHyBaHHS, _
[Jo0aBKM B LUMXTI wunxTtn, % okatuwis, % nopucTicTb, % «LWOKy», °C
% cupux CyXuxX pas3

Capurioxcbkui

. 0,5 8,2 7,7 12,36 28,44 5,6 26,31 460
BGEHTOHIT
Te x 0,5 9,1 8,7 10,59 25,01 6,3 30,04 480
Te x 0,5 9,87 9,65 6,37 23,05 10,6 31,50 500
Cymiwl rnunm 1l n

_ 0,5 8,1 8,0 10,20 26,48 5,2 28,28 480
IV wapis
Te x 0,5 9,3 9,3 8,04 22,06 5,8 31,80 460
Te x 0,5 9,74 9,74 6,67 24,22 10,1 32,45 535
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PucyHok 3 - Bnnue BOMoOrocTi cMpmnx okaTuLLIB Ha NOKA3HUKK 1X MILHOCTI:
A i A — MiUHICTb CyXMX OKaTUWiB, © Ta ® — MILUHICTb CUPUX OKaTULWiIB (3

000aBKOK CapUrOXCbKOro i YepkacbKoro 6eHToHITy IV wapy, BignoBigHO)
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PucyHok 4 - BnnvB BOMOrocTti CUpMX OKaTULLIB Ha MOKa3HWKN 1X MILHOCTI

Npw CKUAaHHI: © Ta @ — 3 406aBKOK CapPUrOXCbKOro i YepKacbkoro 6eHToHITYy IV

Lapy, BianoBigHO
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7,5 8 8.5 9 9,5 10
Bouoricts okarumms, %

PucyHok 5 - BnnmB BOMOrocti cupuvx okaTULWIB Ha MOKa3HUKM 1X
NOPUCTOCTI: © Ta ® — 3 4OBABKOK CapPUrtOXCLKOrO i YepKkacbKkoro 6eHTOHITY IV

Luapy, BignoBigHO

[MpoBeaeHi nabopaTopHi BUNPOOyBaHHA nokasanu, Lo, He3BaXKatoumn Ha
NMOPIBHAHO HWXXYi NMOKA3HWKN (LLO BM3HAYaKOTbCA 3a iICHYHUYMMU METOAMKaMN B
ONCTUNBOBAHIN BOAI) YepKaCbKMX OEHTOHITOBMX MNWMH, OKaTULLI 3 KOHLEHTpaTIiB
LIF3K, MNiBHI 3K i J1Te6I'3K, otpumaHi 3 gobaskoto rnuvH IV, IV ill, lll i Il wapis, He
nocTynatTbCs abo NOCTyNatTbCA HE3HAYHO 3a BfIACTUBOCTSMW Y BOSIOTOMY i
CYXOMY CTaHi okaTuwam 3 JO6aBKOK CapUrtOXCbKOro fMy>XHOro BEHTOHITY.

[Mpn BUKOPUCTaHHI YepKacbKOro OEHTOHITY MOXIMBE OTPUMaHHS
okaTuwis NpMBNM3HO B TOMY X Aiana3oHi BOSIOroCTi KOHUEHTpaTy, SK i Ans
capurtoxcbkoro 6eHToHITy. [na o6'ekTMBHOro nigTBEPAXEHHSI MOXIMBOCTI
BUKOPUCTaHHSA Ny>XHo3emernbHOoro 6eHToHiTy Yepkacbkoro pogosua (lI-11-1V
WwapiB) y BMPOBHUUTBI oKaTUWiB, HeEOOXiAHO MNPOBECTU MOPIBHAMbHI
npomMucrioBi  BMNPoByBaHHSA  Ha  ripHMYHO-30aradvyBanbHin  dabpuu;
(Hanpuknag, lMiBHiYHWA [3K), WO BUKOPUCTOBYE KOHLEHTPAT 3 MNiABULLLEHOIO

YKOPCTKICTIO TEXHIYHOT BOAMW.
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3. YAOCKOHANEHHSA TEXHONOrI BUPOBHULITBA
SANIBOPYAHUX OKATULLIB 3A PAXYHOK NOKPALLEHHA NMPOLIECY
MIArOTOBKW JOHHOI TA BOPTOBOI NOCTISI

OkpemMnmMm, ane TIiCHO MOB'A3aHUM HaMNpPsIMKOM OOCHigXKeHb, CTano
NiABULLIEHHS SIKOCTI OKaTULLIB ANs MeTanisauil WnaxomM ynpasniHHS pO3MipoMm
OOHHOI Ta 6opToBOI NOCTiNi. BusHayeHo, WO NOBTOpPHE BMCOKOTEMMEpPATypHe
HarpiBaHHS OKaTuLLiB, SKi BMKOPWUCTOBYKTBCA $K MOCTiNb, MPU3BOAUTL [0
po3KpucTanisadii 3anisocunikaTHOI 3B'A3KM Ta 3HAYHOrO YTBOPEHHS OpPi0'aA3Ky
nicna 3aBaHTaXeEHHS B Mid, WO HeraTMBHO BMIMBAE Ha Il ra3ognHamiky Ta
e(EeKTUBHICTb. ICHYKOYi TexHosorii BUAINEHHA NOCTiNi MawTb HeOoniku,
OCKINIbKM 4YacTuMHa OKaTULiB TMOCTiNi 3 pPO3KPUCTani3oBaHOK CTPYKTYPOKO
notpannge y roTtoBy npoaykuito. [Ons ycyHeHHs uiel npobnemu 6yna
po3pobrieHa TEXHOMOoridA, 3rigHO 3 KO B AKOCTI AOHHOI Ta BOpTOBOI NOCTIAi
BUKOPUCTOBYIOTLCA NuULLe obrnaneHi okaTuwi giametpom Ha 1-3 MM Oinblie
MaKCcMManbHOro giameTpy npuaaTtHoI dopakuil roToBol npoaykuii. JlabopaTopHi
OOCNIDKEHHA MoKasanu, Wo nuTtomMa npoaYKTUBHICTE obnantoBanbHOro
arperaTty 3a L€ TEXHOMOrew MNpakTUYHO He BIAPISHAETBCA Bif iICHYHOYOI,
OfHaK MILHICTb Ha ygap i CTMpPaHHA NMpW BIAHOBIIEHHI Yy NpuaaTHOI dopakuii
obnaneHnx okaTuwis 3Ha4YHO Kpawla (aus. Tabn. 5). Lle nosicHETLCA TUM, WO
Taki okaTuWi He niggasanvcsa NMOBTOPHOMY BUCOKOTEMMNEpPAaTypHOMY Harpisy,
3bepiratoun cBOKO MiLHY 3ani3ocknsaHy 3B'A3ky. [loBeaeHo, Wo us iHHOBaLis
MOXnuBa 6e3 BapTiICHUX PEKOHCTPYKLiM, nuwe LWASAXOM HEe3HaYHO! 3MiHW

BESIMYMHN OTBOPIB AEAKNX MPOXOTIB.
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Tabnuus 5 - MNopiBHSAHHA MOKa3HUKIB SKOCTI OKaTULWIB, OTPUMaHUX 3a

Ai0Y00 Ta PO3POGIEHO TEXHOMOTIAMM

TexHonoria 3rigHo [14]

[itoua

MokasHmku TexHomnoria | kmin=1,08 | kmax=1,75

[MnToma npoayktmueHicTe OKM,

0,96 0,96 0,91
T/M?-roq
MiLHICTb Ha CTUCK OKaTULLIB,
kr/ok (JCTY ISO 4700:2005) 237 233 235
MiuHicTb Npu BiQHOBMNEHHI (+6,3 63.4 62.9 66.7

MMm), % (OCTY ISO 4700:2005)
CTupaHHICTb NpW BiOHOBMEHHI (-
5) MM, % 9,3 9,4 8,7
(ACTY ISO 4700:2005)
CTyniHb BigHOBNEHHSA, %
(ACTY ISO 7215:2007)

88,5 88,6 86,7

Po3pobneHa TexHonoris
[MoKa3HMKK +15 Mm

15-16 MM 15-18 Mm 15-20 mm

M [ OKM,

|/|T20|\/|a NPOAYKTMBHICTb 0.97 0.97 0.96
T/M*-roq
MiuHiCTb Ha CTUCK OKaTULLIB,
kr/ok (CTY ISO 4700:2005) 235 236 234
MiuHicTb Npu BiQHOBMEHHI (+6,3
MMm), % (OCTY ISO 4700:2005) 87,3 86,4 86,2
CTupaHHiCTb Npu BiAHOBMNEHHI (-
5) MM, % (ACTY ISO 3,4 3,7 3,8
4700:2005)
CTyniHb BigHOBNEHHS, %
(ACTY I1SO 7215:2007) 89.4 89,1 88,2

loro BUPOBHWULITBO MOXIIMBE Ha iCHYOHOMY 06agHaHHi 3 MiHIMansHUMK
moaudikauiamm. OgHoyacHo, NpoBeAeHO onTuMidauito nanuveHoro 6anaHcy

OOMEHHUX Mneyven. Xoya BAYBaAHHS MUITOBYTiNbHOrO nanuBa € edeKTUBHUM,
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NOro npakTuyHe BNPOBAaPKEHHS Ma€ CBOI TPyAHOLL. AHamMITUYHI pO3paxyHKu
Onst goMeHHol nedi ob'emom 5000 M npogemMoHCTpyBanu, WO MNOEAHaHHS
3aBaHTaXXeHHSA KyCKOBOro aHTpauuty (70 Kr/T) 3 BAQyBaHHAM NPUPOAHOro rasy
(oo 60 m3/T) Ta BUKOPUCTAHHAM OOIFOCOBAHUX CMEKIB i3 MigBULLEHNUM BMICTOM
3aniza (70,45%) Ta 3anuwkoBoro Byrneuw (2,85%) possonde Qocartu
3HAYHOrO CKOPOYEHHS1 BUTpPaATU KOKcy (o 322,68 «kr/T) Ta nNiaBULLEHHS
npoaykTuBHocTi (Ao 12733 ToHH Ha p[goby). Lli nokasHukn €  Uinkom
NOPIBHAHHMMW 3 HaWKpaLlMMKU CBITOBMMW pesynbTaTtamMu, OOCATHYTUMU MNpu

BuKkopucTtaHnHi MBI, ane 6e3 3Ha4HMX KaniTanoBKNaaeHb.
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4. DOCNIMKEHHA NPOLECY ATNIOMEPALIT MPU
3ABE3IMNEYEHHI BHYTPIWWHBOIO OXXEPENA TEMNOTH
TA ONTUMI3ALIT TENJTOBOI KAPTUHU NO BUCOTI LLAPY

MeToaukoto NnpoBeaeHHs1 poboTu nependadanocs, Wo KinbkicTb Ta di3nko-
XiMiYHI XapakTepucTUKK 3ani3opyaHol Ta ontoCcoBOl CKNagoBol Y BEPXHBOMY Ta
HWKHBbOMY LLApax arfowmnxTi y BCiX BUNPOByBaHHAX Oynun NOCTIMHUMW.

XiMiYHMA cKMag, Ta TENSIOTEXHIYHI XapaKTepUCTUKM BUKOPUCTOBYBAHMUX
TBEPAMX MNanvB Yy LWapax arfiowunxTn TakoX He 3MiHioBanucsa. PeakuiHa
30aTHICTb KOXHOrO 3 BWUAIB ManuB Yy BEPXHbOMY Ta HWXKXHbOMY LUapax
3MiHIOBanacs y BY3bKOMYy [fiana3oHi 3HadYeHb. B SKOCTIi nanmBa 3 HM3bKOKO
peakuiHO 30aTHICTIO BUKOPUCTOBYBAN aHTPaLUUT, a 3 BUCOKOK peaKLiHO
30aTHICTIO — KOKCOBUIA Opi0’A30K.

[na npoBefeHHs OocniMkKeHb nonepeaHbo 34iMCHI0BaNu NigrotoBKy ABOX
BMAiB TBEPLOro nanuea HeobXxigHOI KpynHOCTI: BUucokopeakuinHoro (CRI > 37 %)
kpynHicTio 0-5,0 MM i Hu3bkopeakuinHoro (CRI < 37 %) kpynHicTio 0-2,5 mm.
MoTim 3 KoxkHOro Buay nanuea suainany dpakuii 0-1,0 mm i ix 3amiwysanu. Le
ApibHe nanvBO 3aKo4yBasrioca BCEPEOUHY rPYAOK LUNXTU i CITY>KUMNO BHYTPILUHIM
pKeperioMm TennoTu npwu 1i cnikaHHi. BBeaeHHsa y BUXIOHY LUMXTY BUAINEHO!
nunyseaTol pakuil kpynHicTio (0-1 MM) 3 BUKOPUCTOBYBaAHOIO nanuea, 3amictb
nanmea KpynHictio 0-3 MM, BUKOYaro 11 NOTPanniAaHHSA B HUXKHIO YaCcTUHY LLapy,
BMHECEHHS 3 LUapy ra3oBUM MOTOKOM i 30iNblUEHHS LUBWOKOCTI BUFOPSAHHS
BCEPeANHI rpyaoK LUMXTH.

Ona 3milwyBaHHS LWMXTU BUKOPUCTOBYBann iabopaTtopHUA LLUHEKOBUM
3miwyBay (puc. 6), orpyakyBaHHsS arfnowmxTu Bigbysanocb B nabopaTopHOMY
bapabaHHOMYy orpyakyBadi (puc. 7), a chikaHHa NpOBOAMNKW MapanenbHO B
4YOTUPLOX arnoyawuax giametpom 100 MM i BUCoTOM Lwapy, Lo cnikaeteca 300

MM (puc. 8).
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Y npoueci yknagaHHaA L€l LLMXTU Y BEPXHIO MOMOBUHY LUApPY, LLO CMiKaeTbCS,
BBOAUNM [O00ATKOBO BYrfeub Yy BUMSA4i TBEpOOro nanvea 3  BMCOKOK
peakuinHoto 3gaTHicTio (CRI > 37 %) kpynHicTio 1-5,0 MM, B sKOMY BMICT dopakuii
2-5 mm ctaHoBuB 75-95 %.

36inblWeEeHHA KPYNHOCTI BUCOKOpeakKLUiMHOro nanuea [O3BOMWMO, He
3HMXKYHOUYM Yacy MOro BUropsiHHSA, 30iNbLWNTX NOKanbHe BUAINEHHS TENNOTU Ta
NiABULLEHHA TeMnepaTypu Y Ui YacTuHI Wwapy. Y HWKHIO MOMOBUHY Wapy, Wo
CcnikaeTbCs, BBOOMNW BYyrneub Yy BUMMSAI TBeEpOoOro nanmvea 3 HU3bKOK
peakuinHoto 3gaTtHicTio (CRI < 37 %) kpynHicTio 1,0-2,5 Mm.

MnToma BuUTpaTa Byrneuw, BBeOEHOro nanvMBOM 3 PI3HOK peakuinHO
30aTHICTIO | KPYMHICTIO Y BUXIOHY LUUXTY, Y BEPXHIO | HYXXHIO MOJSIOBUHU LLaApY,
BignoBigana cymapHOMy po3paxyHKOBOMY 3HAYEHHIO MMTOMOIO BMICTY BYrfeLto
B LLapi, WO CrikaeTbes, Wo 3abeanevyBano Npu 3ropsiHHi BUAiNeHHa HeobxigHol

KiNbKOCTI TennoTu.

PucyHok 6 - LLIHekoBuin 3millyBauy
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PucyHok 8 - JlabopaTopHa arnomepadiiHa ycTaHoBKa

BBeaeHHa BucokopeakuinHoro 6inbw kpynHoro (1,0-5,0 mm) nanuea y
BEPXHIO MOMOBMHY LUApy A03BOSMIMMO OTpMMATM HeobXigHy Temnepatypy i
HeobXigHy KiNbKICTb TEMMOTW 3a paxyHOK Jlokanidauil BOMHWUL, FOPIHHA Mix
rpyakamu wnxtn. B pesynbTaTi, 34iMCHIOBANocs SKiCHe CnikaHHSA LWUXTU B LN
YacTWHI Wapy A0 MOMEHTY Pi3KOro OXOMNOMXKEHHSI OTPMMAaHOro arriomeparty
XOSTOAHUM MOBITPAM, LLLO MPOCMOKTYETBCA.

3a paxyHok 6inbLioro Yacy nepebyBaHHS HWKHBOI NOSIOBUHW LLIAPY B 30Hi

MakcUMarnbHUX  TemnepaTtyp, BUKOPUCTaAHHA  TENNoTW, pPeKynepoBaHol
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TENNMOHOCIEM Y BEPXHi YacTuHI Lapy, Ta 3HaXOLKEeHHS B Ui YacTuHi wapy
BigHOCHO ApibHoro (1,0-2,5 MM) HM3bKOpeaKUinHOro nanuea, 3abes3nevyyeTbes
nigTpMMKa HeobXigHMX TemnepaTyp Ans AKICHOro cnikaHHs arnomeparty. Kpim
TOro, BiACYTHICTb He3akaTaHoro B WnxTy nunysatoro (0-1,0 mm) nanuea Takox
BMKMOYAE MOro BTpATU Ta CNpUsSie MOBHOMY BUIOPSIHHIO PELUTM nanvea Ta
MaKCUManbHOMY BUAINEHHIO TENSOTMU.

Pesynbtatn BunpobyBaHb (avB. Tabnuuto 6) nokasyoTb, WO OnTUMarbHi
NnoKasHMKM BignoBigatTb gocnigam 2 i 3 3 pekoMeHgoBaHUM MiCLLEM BBEOEHHS
| KPYMHICTIO TBEPLOrO nanuea B LUMXTY, @ TAKOX Y BEPXHIN | HWKHIN NOSIOBMHAX
Lapy WUXTK, KOTPi MIiCTATb TBepae nanuneo 3 Bucoko (CRI > 37 %) i HU3bKot

(CRI < 37 %) peakuinHow 30aTHICTHO.

Tabnuus 6 - Bnnue rpaHyfIoOMETPUYHOIo CKragy Ta peakuinHoi 30aTHOCTI
nanMea B Lapax arfiownxTM Ha MOKa3HMKM ChikaHHA Ta XapaKTepUCTUKU

oaepXyBaHOro arriomeparty

KinbkicTb
n 3aranbHa . BBEEHOro BmicT
nToma : o KpynHicTb .
. nuToma KpynHicTb | KinbkicTb Yy BEPXHIl |3aNMLLKOBOro
Mepioan npoayKT nanvea, Lo
. BUTpaTa nanuea B |ByrneLto B wap BYrneuto B
BMNpoOYyBaHb | MBHICTb, . o, | BBOAMTBCSA .
) BYrnewuto, Kr/T | WnXTi, MM | WnxTi, % nanvea | arnomepari,
T/M*-rog B LWapu, MM o
arnomeparty dpakuii 2- Yo
5 MM, %
baszoBuii: 0-3,0 0-3,0 100,0 1,8
BEpX Lwapy 1,15 52,3 0-3,0 4,36 0-3,0 100,0 3,1
HW3 Wapy 0-3,0 0-3,0 100,0 0,5
HocnigHni 1: 0-1,0 0,4
BEpX wapy* 1,34 52,4 0-1,0 4,37 1,0-5,0 71,3 0,5
HU3 Wapy 0-1,0 1,0-2,5 100,0 0,3
HocnigHui 2: 0-1,0 0,1
BEpX LWapy 1,46 51,3 0-1,0 4,27 1,0-5,0 75,9 0,1
HW3 Wapy 0-1,0 1,0-25 100,0 0
HocnigHui 3: 0-1,0 0,1
BEpPX LWapy 1,48 50,8 0-1,0 4,23 1,0-5,0 96,1 0
HU3 Wapy 0-1,0 1,0-2,5 100,0 0,1
HocnigHni 4: 0-1,0 0,6
BEpX Llapy 1,37 52,9 0-1,0 4,41 1,0-5,0 98,2 0,8
HU3 Wapy 0-1,0 1,0-2,5 100,0 0,2
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MpoooBxeHHA Tabnuui 6

BapabaHHe BwmicT B
Bmict Bmict BUNPOBYBaHHS, % arnomepari, %
. 3anuwKoBoro | Api6’aaky O-
reploay BYyrneLto B SMMB | miyHicTb Ha

BMNpobyBaHb arnomepari, |arnomepari, | ynap (+5 CTUPAHHICTb Fou FeO OCHOBHICTb,

% % MM) (0-0,5 mm) 4.on.
Baszosui: 1,8
BEpX Lwapy 3.1 8,3 63,4 7.1 53,6 11,7 1,28
HWU3 Wapy 0,5
JocnigHun 1: 0,4
BepX wapy* 0,5 8,1 63,5 7,3 53,4 11,5 1,29
HU3 Wwapy 0,3
JocnigHun 2: 0,1
BEpX Lwapy 0,1 7,3 65,6 6,4 53,8 11,9 1,27
HU3 Wwapy 0
JocnigHun 3: 0,1
BEpX Lwapy 0 6,4 66,1 57 53,9 11,3 1,25
HU3 Wapy 0,1
JocniaHun 4: 0,6
BEpX Llapy 0,8 7.8 62,9 6,9 53,3 11,4 1,26
HU3 Wapy 0,2

* Bepx Wapy — BucokopeakuinHe nanveo (CRI > 37 %), H13 wapy — Hn3bkopeakuiiHe nanueo (CRI < 37 %)

Peanisauisa po3pobneHoi TexHonorii Moxe 0yTu 34iMCHeHa B Ailo4nx Lexax
0e3 cknagHol PEKOHCTPYKUIl Ta 3 MiHIManbHUMKU  KaniTanoBKageHHAMM.
TexHonoriyHun pexum byae 34icHIBaTUCh HACTYNHUM YMHOM. CnoyaTtky 6yae
BUKOHYyBaTUCb MigrotoBka HeobXigHi (ppakuii ABOX BMAIB TBEPAOro nanvea:
BucokopeakuinHoro (CRI > 37 %) kpynHicTio 0-5,0 mm i HM3bKopeakuinHoro (CRI
< 37 %) kpynHictio 0-2,5 mm. [loTiM 3 KOXHOro BMAY NanuBa LUMSAXOM
npocitoBaHHSA BigokpemnolTeca dpakuii 0-1,0 Mm, aki NoTiM 3MiwyoTbCA. Y
BiOAINEHHI [O03yBaHHA 3rigHO 3 BWUKOHAHUM  PO3pPaxyHKOM  [O3YHOTbCS
3ani3oBMICHi (arnopyda, KOHUEHTpaT, KOSNOWHUKOBUA Nun, MeTanyprivHi
LUamMK, NpokaTHa okanvHa Ta iH.) maTepianu, dilocK i yce BiacisHe nunyeaTe
nanuBo Yy KifbKocTi 5-45 % Big po3paxyHKOBOI KiflbKOCTI 3arasnibHOI MUTOMOI
BUTPATN BYINEL0, KU BHOCUTLCA TBEPAMM NannBoM. Arfowumnxra 3MillyeTbCs,

OrpyaKoBYETbCA Ta YKIada€TbCA Ha Bi3KM arnomMallumHu 3aBaHTaXXKyBalibHAM
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NPUCTPOEM | YyKNaganbHUKOM. Hapg yknaganbHWMKOM WKWXTWU Ha nanetu
arnomallnHM BCTAHOBIIOKTLCA ABa OyHKepu. Y neplnin no xoQy arnomMallmHu
OyHKep 3aBaHTaXYyETbCA HU3bKOpeaKuinHe nanueo KpynHicTio 1,0-2,5 mm, 3
SIKOr0 BOHO [03YETbCA Ha yKnadarnbHUK i NOOAETLCS B OrpyaKoOBaHy LUUXTY B
KINbKOCTI, WO 3abe3neyye OTPMMaHHA UMM LWapoOM HeOOXigHOI KifbKOCTI
Tennotn. Y OpyrMi nNO Xxo4ay arfnomMawmvHu OyHKep 3aBaHTaXyeTbCs
BUCOKOpeakUinHe nanueo KpynHicTio 1,0-5,0 MM, B SIkOMY MOBMHHO MICTUTUCS
75-95 % dpakuii 2,0-5,0 mm. 3 uboro 6GyHkepa nanuMBO A03YETbCS Ha
yKnaganbHWK i N04aeTbCs B OTPMMaHy OKOMKOBaHY LUMXTY B KiflbKOCTI, LLO TaKOX
3abe3neyvye OoTpMMaHHS UMM LWapoM HeobXigHoI KinbKocTi TennoTtn. CrikaHHA
lapy arfowmxtu Ha arnomawuHi i obpobka rotoBoro arnomepary

30iMCHIOITLCA 3a NPUMHATOK TEXHOSONIED BE3 XXOOQHMX 3MiH.
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BUCHOBKH

[MpoBeaeHa HaykoBO-gochnigHa poboTa npoAeMOHCTpyBana egeKkTUBHI
LWINSAXN NigBUWEHHA edEeKTUBHOCTI arnogoMeHHOro BupobHuutea. Knoyosum
BUCHOBKOM € YycCrillHa po3pobka Ta eKkcnepuMeHTanbHe NiaTBepLKEeHHS
TeXHONOrII CrikaHHA ABOLIAPOBOI WNXTK, ika ONTUMI3YE pO3MnoAin TennoTu B
arnomepauinHomMy wapi. BnpoBampkeHHA UbOro nigxony [L03BOMAE 3HAYHO
36iNbWMTN NIMTOMY NPOAYKTUBHICTb, OAHOYACHO 3HWXKYHOUM BUTPATy nanuea Ta
NMOKpaLLYHUM MILHICHI XapakTepucTuku arsiomeparty. [JOCnigKeHHA TakoxX
NiaTBEPANIIM BUCOKUIM NOTEHUiasn BiTYN3HAHUX NYy)XXHO3EMENBbHUX BEHTOHITOBUX
rMH YepkacbKoro poaosuLLa K MOBHOLIHHOIMO 3aMiHHMKA iIMMIOPTHUX aHanoris
ana BupobHuuTBa okatuwie. ONTuMisauis BONOrocTi WMXTU 3 LMK rMUHaMn
3abesneyye BUCOKY MILHICTb CUPUX OKaTULWLIB, LWO CNPUSE 3MEHLLUEHHIO
3aneXHoCTi Bif iMNOPTY Ta NOKPALLEHHIO iIMNOPTHO-eKCNOPTHOro 6anaHcy.

OkpiM UbOro, 3HaMageHo edEeKTUBHE PilEHHS ANs NiABULLEHHS SIKOCTI
oKaTuvLiB, NpPU3Ha4YeHnX AN MeTanisadii, WnaxoM BOOCKOHaNEHHs npouecy
NiAroToBKM OOHHOI Ta 6opTOBOI NOCTINi. BukopmnctaHHs obnaneHmx okaTuLlis
Binbworo giameTpy Ansa nocrtini 3anobirae po3kpucTtanizauii 3anisocunikaTHoOI
3B'A3KM, 3HA4YHO MOKpaLlytuYnM MILHICTE OKaTULWiB NPW BIOHOBMEHHI Ta
3MEHLUYYN CTUPAHHICTb, WO MNO3UTUBHO BMSIMBAE Ha ra3oguMHaMiky neui.
HapewTi, npoBegeHo ycniwHy onTuMi3auito nanueBHoro 6anaHcy OOMEHHMX
neden. [loegHaHHA 3aBaHTaXXEHHS KyCKOBOro aHTpauuTy 3 BAYyBaHHAM
NPUPOLHOro rasy Ta BUKOPUCTAaHHAM OGNOCOBAHUX CreKiB 403BOSISIE CYTTEBO
CKOPOTUTM BUTPATY KOKCY Ta JOCArTM NOKaA3HMKIB NPOAYKTUBHOCTI, MOPIBHAHHNX
3 Hankpawmmm CBITOBUMWM aHanoramu, 6e3 3Ha4yHuX KanitanoBknageHb. YCi
po3pobrieHi TeXHOOrIT MOXYTb OYyTK peanidoBaHi Ha iCHyt04OMYy ObnagHaHHiI 3

MiHIManbHMMM Moandikauiamu.
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2. PospobneHa TexHonorisg cnikaHHsa, d9ka nepeadavae BBOAEHHS
TBEPOOro nanuea 3 Byab-AKO peakuinHo 3aaTHICT0 KpynHicTio 0-1,0 mvm B
KinbkocTi 5-45 %, a B npoueci yknagaHHsa OrpyakoBaHOI LUMXTU Ha Bi3KM ANS
chikaHHs B HEl 00AAaTKOBO BBOASATb Y BEPXHIN | HWXKHIN Wapn WNXTU TBepae
nanuBo 3 PI3HOK peakuiHOK 34aTHICTHO, PO3MNO4INIAYM MOro MiXK rpaHyfiamm
LUMXTU, NPUYOMY CrOYaTKy YKNadarTb HUXKHIO MOMOBUHY LWWapy LUMXTU, B AKY
BBOAATb TBepAe nanvBO 3 HU3bKOKW peakuinHow 3patHicTio (CRI < 37 %)
KpynHicTio 1,0-2,5 MM, a NOTiM yKnnagatoTb BEPXHIO MOMTOBMHY CMNiKakyoro Lwapy
OKOMKOBAHOI LWMXTWU, B SIKY BBOAATb TBEpPAE ManunBO 3 BMCOKOK pPeakuinHO
spaTHicTio (CRI > 37 %) kpynHicTio 1,0-5,0 mm, B ssKOMYy KifnbKiCTb dopakuii 2,0-
5,0 MM noBuHHa 6yTn 85-95 %, Nnpudomy cymapHa nMToma BuUTpaTa ByrneLto,
BBEEHOro nasimBoM 3 Pi3HOK peakuinHOK 34aTHICTO Ta KPYMHICTIO B Pi3HI
OINAHKW  Wapy BignoBigae CymMapHOMY pPO3paxyHKOBOMY 3HAYEHHIO, LUO
3abes3neyye npu MOro 3ropsiHHi BUAINEHHA HeobXigHOI KiNbKOCTI TennoTtu i
MakcumarbHy TemnepaTtypy B crikaroyomy Luapi.

3. Po3pobneHa TexHosnorist 4o3sonuna NigsuLmnT IMTOMY NPOAYKTUBHICTb
arnoyawv 3 1,15 go 1,46-1,48 1/M?:rog, 3HU3UTM NUTOMY BUTPaTy BYrMeLo
TBEpaoro nanuea 3 52,3 0o 50,8-51,3 Kr/T, nOKpaLUTK XapakTEPUCTUKN MILLHOCTI
arnomepary, 3HU3UTU BMICT Api6’asky B arnomepaTi 3 8,3 go 6,4-7,3 %,
3MEHLUMTM BMICT 3anuwkoBoro Byrneuo o 0,05 %, a Takox nigsuwuT BMICT
3ani3a go 53,8-53,9 %.

PesynbTat pobotn onybnikoBaHi B npauax [1-5].
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