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Y cmammi pose/issHymo 0co6uBoCMi  BUKO-
pucmaHHsi Memoduku rpusedeHUX Bumpam
/151 BU3HAYEHHSI €KOHOMIYHO ONMUMasIbHO20
CcMyrieHs1 3aCmocCyBaHHs1 BIMYU3HSIHUX HU3bKO-
sIKICHUX 6okcumis 3 pisHuUM smicmom AlL,O; ma
2paHUYHUX yMOoB IX echekmusHOCMI, WO Bpaxo-
ByOMb CrieyuahiKy Yjei CUPOBUHU i@ Yac BUPO6-
HUYmMBsa HopMasibHO20 E€IEKMPOKOPYHOY.
KntoyoBi cnoBa: r1opigHsiibHa EKOHOMIYHA
ehekmusHicmb,  IMMIOPMHI BUCOKOSIKICHI  6OK-
cumu, BiMYU3HsIHI HU3bKOSIKICHI GOKCUMU, a2/10-
mMepam, 6pukemu, HOpMasibHUl e/1eKmpPOoKO-
PYHO, 2paHuYHi yMoBU egheKmusHOCMI.

B cmamee paccmMompeHbl 0COo6eHHOCMU
UCro/b308aHUsI  MEMOOUKU  NPUBEAEHHBIX
3ampam 071 onpedesieHuUsi 3KOHOMUYe-
CKU OnNMuMasibHOU cmeneHu MpUMEHeHUst
omeYecmBeHHbIX HU3KOKa4eCmBeHHbIX GOK-
cumos ¢ pasauydHbiM codepxaruem Al,O; u
epaHuyHbIX ycosull ux aghghekmusHocmu,

Komopble y4umblgarom creyughuky 3mozo
Cbipbsi PU  1POU3BOOCMBE  HOPMasbHO20
3/1eKMPOKOPYHOa.

KntoueBble cnoBa: cpasHUMe/IbHasi 3KOHOMU-
yeckasi aghgheKmusHOCMb, UMIOPMHbLIE BbICO-
KOKayecmBseHHble 6oKCUMBbI, OmedecmseHHble
HU3KOKaYecmBeHHble GoKcumbl, azromepam,
6puKembl, HOPM&/TbHbIL 3/1eKMPOKOPYHO, 2pa-
HUYHbIe yC108Us1 aghcheKkmusHoOCMU.

The features of using the reduced cost meth-
odology to determine the optimal degree of use
of domestic low-quality bauxites with different
AlL,O, content and the boundary conditions of
their effectiveness are described which take into
account the specifics of this raw material in the
production of normal electro corundum.

Key words: comparative economic efficiency,
imported high-quality bauxite, domestic low-qual-
ity bauxite, agglomerate, briquettes, normal elec-
tro corundum, boundary conditions of efficiency.

MoctaHoBKa npo6Gnemu. 3abesneyeHHs CTili-
KOro po3BUTKY MaluMHOOyAyBaHHSA B YKpaiHi CU/bHO
noB’si3aHe 3i CTpaTreriyHMMn MOXINBOCTAMU edhek-
TUBHOIO (PYHKLiOHYBaHHA abpasuBHOI ranysi, sika B
YMOBaX CbOlOAEHHSA BUFOTOB/ISIE LOMIHYHOUY YacTKy
wnidpyBasnbHUX maTtepianis Ta IHCTPYMEHTIB 3 HOp-
MasIbHOTO eNEeKTPOKOPYHAY, KW y 3B'A3KY 3 Bid-
CYTHICTIO B KpaiHi BfiacHUX SKiCHMX GOKCUTIB BUPO-
6NAETLCA BUKMHOYHO 3 aHas1orivyHol arsioMepoBaHol
BMCOKOSIKICHOT IMNOPTHOT CUPOBUHN.

HopmanbHuii enekTpoKopyH4, BUKOPUCTOBYETHCA
TaKoX B YOpPHili MeTanyprii Ans BUPOOHMLTBA CUHTE-
TUYHUX LUakKiB Ta MEeBHUX BUAIB BOTHETPUBIB, KOTPI
3a6e3mMeyytoTb He TifIbKM NOMITHE NOAINLEHHS AKOCTI
cTani, ane i iIHTeHcMdikauito BiANOBIAHMX MeTanyp-
rinHMX nNpoueciB, Ha NoJasbLUNl PO3BUTOK AKUX Tak
camMO HeraTMBHO BM/IMBAOTb BiJHOCHO BUCOKa Bap-
TICTb Ta AeiuuT Uboro AoCUTL MartepiasioMiCTKOro
NPOAYKTY. 3aCTOCOBYETLCA HOPMaJIbHWI €NEeKTPOKO-
PYHA, TaKOX B AKX IHLIMX rasty3siX NPOMUCNIOBOCTI.

PeanbHoO0 CMPOBMHHOK 6a30t0, WO MOXe 3ao-
BOJIbHUTU 3pOCTatody NoTpedy B HOPMasIbHOMY eflek-
TPOKOPYHAj UIN0OI HU3KW rasly3eli NPOMMUC/IOBOCTI
YKpaiHW, € BiTYN3HSHI HU3bKOSIKICHI 6OKCUTU BrCOKO-
NosIbCbKOro poAoBuULLA, SKi 3a AKICTIO NOCTYNaKTbCA
iMNOPTHIl cMpOBUMHI Nuwe Ha 10%, ane LjiHa Ha HKX
Malixe B HOTUPK pasn Hux4ya. MNpu LbOMY €AUHONO
nepeLuKoAo NPOMUC/IOBOMY BMPOBAKEHHIO arsio-
MepOBaHNX HN3bKOSIKICHNX BUCOKOMOJIbCbKNX BOKCU-
TiB Y BUPOOHULTBO HOPMaSIbHOTO €/1eKTPOKOPYHAY €
36i/IbLLIEHHA BUTPAT Ha TEXHOMOrYHI noTpedn, 3Ha-
YHe 3MEeHLUEeHHSA NPOAYKTUBHOCTI eflekTponedi BHa-
cnigok 6inbw HWU3bkoro BMicTy AlL,O; MOPIBHAHO 3
IMOOPTHUMKU MaTepianamu, WO MICTSATb [/IMHO3EM.
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B HauioHasnbHin meTanypriiiHiii akagemii Ykpaiiu
po3pobrieHi Ta BUNpobyBaHi B NPOMUC/IOBUX YMOBaxX
iHHOBAU,MHI TEXHONOTIi BUKOPUCTAHHST HU3bKOSIKICHNX
60KCcUTIB BMCOKONONBCLKOTO poAoBULLA 3 PISHUM
BmicToM Al,O;, Lo 3a6e3neyyoTb 36i/bLUEHHS NPO-
OYKTMBHOCTI NNIaBW/IbHMX arperarisB 3a paxyHoOK OnTu-
MaJibHUX CMOCO6IB MOro 36arayeHHsi, OKYCKyBaHHS
Ta OTPMMaHHS CTaH4apPTHOrO NPOAYKTY, SKWIA 3a Tex-
HIYHUMW Ta TEXHOOTYHUMW MOKa3HMKaMu, a TakoX
AKICTHO HEe MOCTYNaeTbCA HOPMasIbHOMY €e/1IeKTPOKO-
pyH4y, WO BUNAABNAETLCA 3 arfloMepoBaHoi iMMnopT-
HOT cMpoBuHM [1, c. 56].

BuMKOpPUCTaHHA BITYN3HAHMX HU3bKOSIKICHUX OGOK-
CUTIB NOTPEBYE He TiNbKN BigNOBIAHNX TEXHOMOMNYHNX
Ta opraHizaujiiHmx pilleHb, ane i BCeBiYHUX EKOHO-
MiYHUX gocnigpkeHb. Cneumdikoro nepepobkmn BITUnN3-
HAHMX BOKCUTIB € MOX/MBICTb OTPUMAaHHA ariome-
paty Ta 6puKeTiB 3 pisHUM BMicTOM Al,Oj, L0 3HAYHO
BM/IMBA€E sIK HA €HEeproMicTKiCTb Ta MaTepiasioMiCcT-
KICTb MpoLecy, Tak i Ha NPOAYKTUBHICTb Nnaswsb-
HUX arperariB nig yac BMPOOGHMLTBA HOPMasIbHOIO
€NeKTPOKOPYHAY, OTXe, Ha MOro TEXHIKO-€KOHOMIYHI
NoKasHuk [2, ¢. 339]. TakumM YMHOM, 38 NEBHUX YMOB
[OCUTb AMOBIPHE BUHWUKHEHHSI CUTYaLili, SKi YHEMOX-
NNB/IOBATUMYTb BUKOPUCTAHHSA LIET HU3bKOSKICHOI
CUPOBUHU. 3 OrNALY Ha Lie 0co6/MBOT akTyalbHOCTI
HabyBae NUTaHHSA BCTAHOB/IEHHS TPAHUYHMX YMOB
e(peKTMBHOCTI BUKOPUCTAHHA YKPATHCbKMX HU3bKO-
AKICHNX BOKCUTIB.

AHani3 ocTaHHiIX pocnipkeHb i nyGnikawiii.
Mpobnema BU3HAYEHHSI TPAHUYHKUX YMOB e(EeKTUB-
HOCTi BUKOPUCTAHHA TUX YU iHWWX BUAIB CUPOBUHMU
B MEBHMX BUPOGHMYMX NpoLEecax € AOCUTb akTyab-
HO0, X0ua i He HOBOK. B pi3HMii yac (NounHaroun i3
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cepegnHm XX cTopivys) T Npuginsanu 3HavHy yeary
SIK BITYM3HSIHI, TaK i1 IHO3EMHI TEOPETUKN Ta NPaKTUKN.
Y npaysax 6araTbOx AOCNiAHMKIB 3HaLWAN Bigobpa-
YKEHHS1 3arasibHi, HaliGifnbll BaXx/MBi ii acnekTu, Lo
Ja€ 3Mory niginTy Ao MeToaosorii BCTAHOB/EHHS
rPaHNyYHMX YMOB e(heKTMBHOCTI BUKOPUCTaHHSA Oyab-
AKOrO BUAY CUPOBUHM 3 €AVHUX TEOPETUYHMX NO3MLI
[3, c. 194].

BogHouac BMKOHaHWIA aHani3 nokasas, Lo 3 ypa-
XyBaHHAM cneuundikn enekTpoMeTanypriiHoro nepe-
PO6Y HU3bKOSAKICHUX YKPaTHCbKMX OOKCUTIB HasiBHI
BITUM3HAHI HanpauloBaHHA 3 Uiel npobnematuku
MatoTb (pparMeHTapHUn xapakTep, a 3acToCyBaHHS
po3po6OK iHO3EMHUX AOC/igHVKIB 6e3 BiAnoBigHOI
aganTtauii HeMOoX/mBe.

MocTtaHoBKa 3aBAaHHA. 3 Orig4y Ha BuLlesa-
3HayeHe Ta 0CcO6NMBOCTI NpoLecy enekTpoMeTanyp-
riiHOT NepepoOBKUN BITYN3HAHUX HU3bKOSIKICHUX GOKCK-
TiB METOK CTaTTi € 0OIPYHTYBaHHA Ta PO3POOGAEHHS
METOAMNYHUX NiAXOAIB A0 BU3HAYEHHS ONTMMAa/IbHOIO
CTYNeHs BUKOPUCTAHHSA, FpaHUYHUX YMOB edheKTuBs-
HOCTI LLiET CUPOBUHN.

Buknag OCHOBHOro martepiasy AOCAiIKEeHHS.
B ymoBax 3a/1eXHOCTi YKpaiHu Bif, KOH'HOHKTYpW
CBITOBOIO PWHKY OOKCWTIB Ta CTaHy 30BHILUHbOEKO-
HOMIYHMX 3B’A3KIB BCE OifbLLIOr0 3HauYeHHs1 HabyBa-
I0Tb MUTAHHS CTBOPEHHS BlACHOI CUPOBWUHHOI 6asu
BMPOOHMLITBA HOPMasIbHOTO  €/1eKTPOKOPYHAY Ha
nigcTasi BUKOPWUCTAHHA BITYM3HAHUX Marepianis,
WO MICTATb rAMHO3eM. Hacamnepes Le CTOCyeTbCs
HU3bKOSAKICHUX GOKCUTIB, MOX/IMBICTb 3aCTOCYBaHHA
AKNX NOB’sI3aHa 3 HN3KOK NepeayMoB, 30Kpema HasiB-
HICTIO [OCUTb BENIMKOTO POLOBMLLA, SIKE po3Tallo-
BaHe y BUrAHWX EKOHOMIKO-reorpadiuyHnx ymoBax
(611M3bKICTb A0 LIEHTPIB NEpepotKN Ta CNOXMBAHHS),
iHHOBALiiHMX TEXHOMOrYHMX NPOLECiB nepepobku,
Wo 3abe3neyyoTb BUCOKUIA CTYMiHb Ta MOBHOTY iX
BUKOPUCTaHHSA, BUCOKOKBaslihikOBaHOro nepcoHasty.
BurigHiCTb CNOXUBaHHA HU3bKOSKICHUX BITYU3HAHMX
6OKCUTIB 0OYMOB/IEHA MOX/MBICTHO BUKOPUCTAHHSA
3HaYyHO JeLleBLUOT CUPOBUHW, BIAMOBOIO Bif, iMMOPTY,
OTXXe, eKOHOMIED Ba/IlOTHMX KOLUTIB, ONTUMI3aLi€0
NOTICTUYHUX 3B’A3KIB, K HACMiAOK, CYTTEBUM 3MEH-
LUEHHSIM BUTPAT Ha CMPOBWHHY CKNaaoBy y cobiBap-
TOCTi HOPMaJIbHOIO enekTpokKopyHAay [4, c. 366].

Y [pochimpkeHHi po3rnafalTbCs  B3aEMO3aMiHHI
TEXHIYHI Ta TEXHOJIONYHI PilLleHHSs, 30KpeMa BUKOpUC-
TaHHS ar/IOMepPOBaHNX | GPUKETOBAHNX BUCOKOSIKICHNX
IMNOPTHMX Ta HU3bKOSKICHWX BITYM3HAHMX BOKCUTIB 3
pi3HMMm BMicToM Al,O, 415 BUPOOGHMLTBA HOPMASIEHOTO
enekTpokopyHay. OTxe, Haikpawum MeToAoM, Lo
[ae 3mory BpaxyBatu cneumdiky enekTpomeTanyprii-
HOro nepepoby LjEl CMPOBMHK, Ha HaLl NOrnsag, € pos-
paxyHOK MOPIBHAMBbHOI EKOHOMIYHOT edpeKTUBHOCTI,
KoTpa nepenbavyac BUKOPUCTAHHA SAK KpUTepis MiHi-
MyMy NPVBEAEHVX BUTPAT, HE Maroun Baj, i 06MeXeHb
Yy 3aCTOCyBaHHi, fiKi B/laCTUBI AUHAMIYHUM MeETOoAaM
OLjiHIOBaHHSA edpekTUBHOCTI [5, ¢. 40; 6, c. 117].

MeToauka nopiBHAMBHOT OUHKW Ja€e 3MOry BCTa-
HOBUWTM rpaHnyHi yMOBU e(PeKTUBHOCTI BUKOPUCTaAHHSA
arnomepoBaHMX Ta 6PUKETOBAHMX BUCOKOMO/IbCbKNX
GOKCUTIB 3a X OCHOBHOH SIKICHOH XapaKTepPUCTUKOH,
a came BMicTom Al,O, y nNiaroToBeHUn cupoBuHi (X).

IpaHn4Hi yMOBM edpeKTUBHOCTI (MiHIMa/IbHW BMICT
Al O, B arnomepari Ta 6pukeTax) NponoHyeTbCA BU3HA-
yaTu LWSAXOM 3iCTaB/IEHHA CYM NPYBEAEHUX BUTPAT Ha
BMPOBHULTBO HOPMa/ILHOTO €1EKTPOKOPYHAY 3a Bapi-
aHTaMn BUMKOPUCTaHHSA BiTYM3HAHUX ar/ioMepoBaHnx
Ta 6puKeTOoBaHNX BOKCUTIB 3 BiAMNOBIAHUMN 6A30BUMU
BapiaHTamu nepepooKy iIMNOPTHOT CUPOBUHN:

rB; = TiB,. (1)

MpuBegeHi BUTpaTN Ha BUMIABKY HOPMasibHOro
€N1eKTPOKOPYHAY 3a BapiaHTaMn BUKOPUCTaHHSA BUCO-
KOMONbCbKMUX BOKCUTIB MatoTb TakUin BUTNAL:

MB,>C+E, K. )

[na Bu3HayeHHsA ekcnayaTauiiiHux (MOTOYHUX)
Ta KanitTasibHUX (04HOYacHMX) BUTPAT 3a BapiaH-
TaMy 3aCTOCYBaHHS BITUU3HAHUX GOKCUTIB 3 Pi3HUM
BMICTOM [/IMHO3EMY B OKYCKOBaHIili CMPOBWHI npono-
HYETLCA BUKOPUCTOBYBaTW MaTemMaTtuyHi Mogeni, o
BPaxoBYOTb 3MiHY MUTOMOT BUTPaTU enekTpoeHeprii
Ha TEXHOJOrIYHI NOTPe6Un, NPOAYKTUBHICTbL €1eKTpo-
nedi, cknag LWMXTN Ta BUA BiAHOBHMKA, Ki/IbKICTb,
CniBBiAHOLLEHHS, BapTICTb BigxoAiB doepocuniuito | Ta
Il raTyHkiB, SIKi yTBOPIOIOTLCS B NPOLECI eneKkTpome-
TauyprinHOTl Nnepepoobkun, BeNNYMHY BUTpaAT 3a nepe-
po6om ToLLO.

MoTouHi BUTpaTK Ni4 4ac nepepobkn CUPOBUHU
MatoTb Takuii BUrNS4;

1) gns arnomepoBaHol:

C:Pae'cae+PaH'uaH+PH'uH_O+n; (3)
2) pnsa 6pMKETOBaAHOI:

C :Pﬁp-Cﬁp—O'+I7'. (4)
BapTicTb arnomeparty [gj 6pukeTiB [%) y cobiBap-
TOCTi 1 T HOPM&J/IbHOTO €/TEKTPOKOPYHAY:
PuCu=2Cp=r (5)
XX X
Pﬁp.Cﬁp:ﬁ.Cﬁp:%' (6)

BapTicTb TBepaoro naavea y co6iBapToCTi HOp-
MaJsIbHOTO €M1EKTPOKOPYHAY, L0 BUMNIABASETbCA 3
arnoMepoBaHnX GOKCUTIB:

PaH .CBH :ﬁluaﬁf :ﬁ; (7)
XX X

pH.cHzﬂ.uH:ﬂ_ (8)
XX X

KinekicTb Bigxogis pepocuniyito (P), Lo YyTBOPIO-
HOTbCA Mig Yac nepepobkn arnomepary Ta GpuKeTiB,
BU3HAYaETbLCA Ha NigcTaBi MartemaTn4Hoi Mogeni, sika
BPax0OBYE 3a/1€XHICTb iX BUxoay Big BMmicTy AL,O, (X) y
NiAroTOBNEHI CUPOBUHI:

® =1,320-0,016x = a, +8,X; (9)
o) =1,138-0,015x"'=a, '+8,'Xx". (20)
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BapricTb 3BOpOTHUX Biaxogis hepocuniuito (O):

O=m(a, +8x)-U, +n(a, +8x)-U, =k(a, +8,x); (11)
O =m(a,'+8,")- U, +n(a,'+8'x")-L,=k(a, '+8 'x"). (12)

BennuunHa BuTpar 3a nepepodom (/1) 3anexHo Big

BMicTy AlL,O; (X) y NiAroToB/EHI CMPOBUHI BCTAHOB-
NOETBCA Ha NiAcTaBi Takol MaTtemMaTuyHoT Mogeni:

MM1=165,00-1,81x = a, + 8,X; (13)

M =90,68-0,94x'=a,+8,"x". (14)

KanitanosknageHHa (K) BM3HauyalOTbCA 3rigHO 3
TaKo MaTeMaTU4yHOK MOAENIo:

K =301,49 - 3,46X = a, + 8,X; (15)
K =126,16-0,80x'=a,'+8,'x". (16)
CobiBapTicTb HOpMasibHOTrO enekTpokopyHay (C):

C= £+£+K—K(al +8,X)+(a, +8,x);  (17)
X X X
c':%—K(al'+31'X')+(az'+32'x')- (18)

[ONsi po3paxyHKy rpaHUYHUX YMOB eqeKTUBHOCTI
BUKOPUCTOBYOTLCS TaKi BUpasu:

ns, > £+£+ﬂ—K(a1 +8,X)+(a, +8,X) +E, (a, +8,x); (19)
X X X

re, > % ~K(a, +8,X)+(a, +8,x)+E,(a; +8,x). (20)

OTmxe, MiHimanbHuiA BMiCT ALLO; B arnomeparTi Ta

6pukeTax: o @, -
2A

ne B=rB, +ka, —a, —E,a;; (22)

B'=0B, +Ka, —a, —~E,a,; (23)

A=ks,-8,-E,B8; (24)

A =k8, -8, —E,8,; (25)

E=--4-u (26)

B =-I. (27)

Y copmynax (1-27) NnpuitHATI Taki NO3HAYKK:

MB, B, — npviBeAeHi BWUTPATW Ha BUPOOHULL-
TBO HOPMAJIbHOTO €/IEKTPOKOPYHAY 3 iMMNOPTHUX Ta
BITUM3HSAHNX BGOKCUTIB BiANOBIAHO, TPH./T;

C, C' — cobiBapTicTb 1 T HOPMaJIbHOIO eNeKTpo-
KOPYHAY 3 arfioMmepoBaHnX Ta GpUKeTOBaHUX BITUN3-
HSAHUX GOKCUTIB BifMNOBIAHO, IPH.;

K, K'— noBHi kanitTanoBknageHHa Ha 1 T HopMasib-
HOro e/IeKTPOKOPYHAY 3 arnoMepoBaHOi Ta GpMKeTo-
BaHOI BiTYN3HAHOT CUPOBUWHMU, TPH.;

P... Ps» P, P, — BATPATa arnomepary, G6pukeTis,
aHTpauuTy Ta Api6’asky HadToKOKCy Ha 1 T Hopmasib-
HOro e/1IeKTPOKOPYHAY, T.;

C... C;,— cobiBapTticTb 1 T arnomepary Ta 6pukeTis
3 BITYN3HAHUX OOKCUTIB, TPH.;

4., 4, — uiHa 1 T aHTpaumTy Ta Api6’asky HadTo-
KOKCY, TPH.;

4,, 4, — uiHa 1 1 Bigxoais depocuniuito | Ta ll
I'aTyHKY, rpH.;

r — BmicT Al,O; B HOPMa/IbHOMY e/1eKTPOKOPYHS
(95%);
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X, X' — BMicT ALO; B arnomepari Ta 6puketax 3
BITYN3HSAHNX BOKCUTIB, %;

3, ¥ —4acTKa aHTpauuTy Ta Api6’a3ky HaddTOKOKCY
MOPIBHAHO 3 BUTPATOIO arsiomepary, YaCTkv OAWHNULL;

7, M— BMICT Bigxogis doepocunidito | Ta Il raTyHky y
3aranibHOMY X BUXOZj, YaCTK/ OAMHULL;

é, % — BapTiCTb aHTpauuTy Ta api6’asky HadTo-
KOKCY B €06iBapTOCTi 1 T HOPMasIbHOrO e/1IeKTPOKO-
pyHZy, OTPMMAaHOIO 3 ar/ioMepoBaHNX BITYNSHAHUX
GOKCUTIB, IPH.

Peanizauis Bupasis (19-21) nae 3mory BU3HaunTu
ONTUMasibHWIA CTYMiHb BUKOPUCTAHHSA BiTYM3HSHUX
BGOKCUTIB Ta rpaHMyHi yMOBM TX e(PeKTUBHOCTI.

[lo meToanyHMX 0CO6MMBOCTEN BU3HAYEHHS rpa-
HUYHMX YMOB €(IEeKTUBHOCTI BMKOPWUCTAHHS BiTYM3-
HAHUX HU3bKOSKICHUX OOKCUTIB TaKoX Ha/IeXUTb
06I'pYHTYBaAHHSA MOX/IMBOCTI 3aCTOCYBaHHSA X LjiHHIC-
HUX XapakTepPUCTUK.

Ha Haw nornsg, AouinbHO 3iCTaBNeHHs BapiaH-
TiB BMKOHYBaTK He TifIbKM 3a cnocobamu nifgroToBKu
iIMMNOPTHUX BOKCUTIB Ta BITYU3HAHOI CUPOBUHM 3 Pi3-
HUM BMicTOM ALO,, ane i nig yac OUiHIOBaHHA yKpa-
THCbKMX GOKCUTIB AK 3a Ait4MMU ONTOBUMU LiiHAMU,
Tak i NepcneKkTMBHMMM NPUBELEHUMUN BUTPATaMU Ha
X OTPMMaHHS Ha nigcTaBi MOBHOIO MOKPUTTSA BUTpAT
Ha BMAoOyBaHHA, BK/OYalOUM BUTPATM Ha reosnoro-
po3BigyBasibHI PO6OTU, OCKINIbKK cCaMe Takuid nigXig
Jae 3mory BpaxysaTu Bname HTI Ta po3BUTKY Npo-
OYKTUBHUWX CU/ HA AMHAaMIKY 1 CTPYKTYpY CYCnifIbHOrO
BUPOGHMLITBA.

PeTpocneKkTMBHUIA aHani3 LjiH Ha IMNOPTHI 6OKCUTK
AN BUPOOHULUTBA HOPMAasIbHOTO €/1IEKTPOKOPYHAY
nokasaB CTiliKy TeHAEHL0 TX NigBuLeHHs. KinbkicHa
OUiHKa Ha UbOMYy piBHI AOCNIXEHb HEMOX/MBA, a
sIKiCHa He BUK/IMKAE CYMHIBIB, LiHW Ha iMMNOPTHY CUPO-
BVHY OyAyTb 3pocTaru B NOAa/IbLIOMY 3 Oris4y Ha
BATPATW Ha TPaHCMOPTYBaHHS, TOMY 3 MEBHUM CTY-
neHeM YMOBHOCTI MPUAHATE Take MOMOXKEHHSA: AKLLO
nepepoobka BITUN3HAHMX BOKCUTIB, KOTPI OLHIOKTLCSA
3a NepcneKkTMBHUMY NpuBeAeHMN BUTpaTamu, byae
GiNbll €KOHOMIYHOK, HDK 3aCTOCYyBaHHS IMMOPTHUX
6OKCUTIB Mig, Yac OUiHIOBaHHA iX 3a AilYnumu onTo-
BUMMW LjiHaMu, TO 3a NigBULLEHHSA OCTaHHIX B MalibyT-
HbOMY BUKOPUCTAHHS BITUN3HAHMX BOKCUTIB Byae e
6iNbLW BUMAHMM Ta A4acTb 3MOrYy NOLIMPUTU FPaHUYHI
yMOBU e(PeKTUBHOCTI.

3a4na YTOYHEHHA BM/MBY Pi3HWLI LiH Ha cupo-
BVHY NPOMOHYETLCA NapasiesibHO BUKOHYyBaTW po3pa-
XYHKM NifJ, Yac OLiHIOBaHHSA iIMMNOPTHUX Ta BITYN3HAHUX
GOKCUTIB 3a AjilUMMN ONTOBUMMU LiiHAMMW.

3aans anpobauii 3anponoHOBaHMX METOANYHMX
nigxoniB BM3HAYEHO rPaHU4YHi YMOBU epeKTUBHOCTI
BVKOPWUCTAHHSA  BUCOKOMOJSIbCbKMX  BokcuTiB. Mpu
LbOMYy A/15 obuncrieHHs 060BOT Ta pPiYHOI NPOAYK-
TMBHOCTI efiekTponeyeli nig yac poboTn Ha BITYM3-
HAHMX 6oKcuTax 3 Pi3HMM BMICTOM [/IMHO3EMY B
OKYCKOBaHiii cMpoBuHi (X,) BCTAHOBMEHA YacoBa Npo-
OYKTUBHICTb (Y,) 3a PIBHAHHSM YMCTOI perpecii:
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¥, =1,681+0,023X,. (28)

Lleii BMpa3 xapakTtepusye 3MiHy MpOAYKTUBHOCTI

nevi 3aniexHo Big KoHueHTpauii ALO, B niaroTosrie-

HUX 6okcuTax. Yncta perpecis oTpMMmaHa 3 PiBHSIHHS
MHOXWHHOT perpecii:

¥, =-0,451+0,023X, +0,039X, +0,58X,, (29)

LLIO BigGMBAE BM/IMB BMICTY IMUHO3eMY (X,), KpeM-
HieBoro (X,) Ta 3ani3Horo (X;) MOAy/iB Ha Npoayk-
TMBHICTb nedi. Mpy uboMy 3a6e3nevyeTbCsl BUCOKa
TiCHOTa 3B’A3KIB nNapameTpiB, WO pO3ra4alTbes
(koepiLieHT MHOXWHHOI perpecii gopisHioe 0,921).
PiBHSIHHA perpecii oTpumMaHo B pe3ynbrati 06po-
6neHHss macuBy 3 35 UMKNIB NPOMMUC/IOBMX MNAaBOK
HOPM&J/IbHOTO e/1IeKTPOKOPYHAY.

BvkoHaHi po3paxyHkuM nokasann, LWo B CTPYK-
Typi cobiBapTocTi arnomepaTy 3 iIMNOPTHUX OOKCK-
TiB BUTPATU Ha HUX CKIagalTb 82,2%, a B CTPYKTYpI
cobiBapToCTi arnomepary 3 BIiTUM3HAHUX OOKCU-
TiB — 76,9% i 66,3% BignoBigHO Nifg, Yac OLiHIOBaHHA
X 33 NepcnekTUBHNUMY NpMBEAEHUMN BUTpPATaMu Ta
3a pitoumun ontoBMMK LiHamu. Logo co6iBapTocTi
arnomMepary 3 BiTYN3HAHOT CUPOBUHMK, TO Mif, Yac oui-
HIOBaHHSA 11 3a Ail0YNMU LiHaMW MOPIBHAHO 3 OLLiHKO
3a NepcneKkTMBHMMUK NPUBEAEHUMU BUTpaTamMmn BoHa
3HMKAETbCSA Ha 32,3%, a NOPIBHSHO i3 cOBIBaApPTICTIO
arnomeparty 3 iMNOPTHMX 6oKcuTiB Ha 47,1% i 21,8%
Bi4NOBIgHO.

XapakTepHO OCOO6/MBICTIO  BUCOKOMO/bCLKUX
6okcuTiB € CTabinbHWA BMICT rigpaTHOI BoO/OrM
(22-23%). B pesynbrari NPOMUCNIOBUX BUNPOBY-
BaHb BCTAHOB/EHO, LLO NPOAYKTUBHICTb arnomMallnHu
Ta NUTOMa BMUTpaTa nNasvea i CUPOBUHW 3a/IeXaTb
Hacamnepes Bif, BMICTY rigpaTHoi BOMOMM, a KOHLEH-
Tpauia AlLO; B 6oKcuTax NpPakTUYHO He BN/MBaE Ha
TEXHIKO-eKOHOMIYHi MOoKa3HWKM arnomepadii, To6To 3
BITUM3HAHUX BOKCUTIB MOXHA OTpUMaTK arioMmeparu,
AKICHO pi3HI 32 BMICTOM rnnHO3eMy. Co6iBapTICTb i
KaniTa/I0EMHICTb Takux arioMeparis 3a KONIMBaHHA B
Hux Al,O, Big 50% [0 55%, 3miHIOBaTHCh HE ByayTh.

BpukeTyBaHHA BUCOKOMOSIbCLKMX OOKCUTIB Aae
3MOry 3HU3NTK cobiBapTiCTb 1 T 6pUKeETIB Ha 21,8%
MOPIBHSIHO 3 GpMKeTaMu 3 iIMMOPTHOI CMPOBUHW. pwn
LUbOMYy cOb6iBapTiCTb 6pukeTiB Ha 8,9-9,4% HMxXYe
NMOTOYHWUX BUTPAT Ha OTPUMAHHSA arnomeparis, L0
06yMOB/IEHE Pi3HUM CK/1a0M LUNXTU. MeHLwa nutoma
BUTpara 60KCUTIB Nif Yac 6puKeTyBaHHA NOPIBHAHO 3
arfiomepaujieto gae 3Mory 3HMU3UTU BUTPATK Ha HUX B
CTPYKTYpi cobiBapTocTi 6pukeTiB A0 73,6% i 62,1%
BiANOBIAHO NiJ Yac OUiHIOBaHHSA 3a NepcrnekTUBHUMN
NpvBEAEHUMW BUTpaTaMyi Ta LilYUMKU  ONTOBUMM
LiHamum.

AkicTb  Ta  (pisvuHi  BIAcTMBOCTI  GOKCMTIB
Mo-pi3HOMY BMNIMBAOTb HA TEXHIKO-EKOHOMIYHI NOKa3-
HUKM arnomepauii Ta 6puKeTyBaHHs, WO 06YMOB/IHOE
3MiHY NMUTOMUX KaniTasI0BKNaa€eHb.

Arnomepauist BiTYM3HSIHUX BOKCUTIB CynpOBOOKY-
€TbCA 3HWKEHHAM NPOAYKTUBHOCTI arnomalluviHu, K

HacnigoK, 3POCTaHHSAM KaniTasloeEMHOCTI Ha 5,1%
NMOPIBHSAHO 3 arfioMepauield IMNOPTHOT CUPOBUHM.
MPOAYKTMBHICTb OPUKETHNX NPECIB MEHLLE 3a/1eXNTb
Bi cknafy Ta BNacTUBOCTEN CMPOBUMHU, HXK NPOAYK-
TUBHICTb arsioMalluHKU. KanitasioMicTKiCTb OpUKeTIiB
nifg, Yac Nepexoqy Ha BiTUM3HSIHI GOKCUTM 3HMKYETLCS
Ha 2,5%.

Bugn cnpoBuHKM Ta cnocobu T NigrotoBKM 3M4ii-
CHIOKOTb BUPILLA/IbHUIA BM/IMB HA TEXHIKO-€KOHOMIYHI
NMOKa3HWKN BUNIABK/ HOPMASIbHOTO e/1eKTPOKOPYHAY.
BuKoprcTaHHA BMCOKOMO/bCbKMX OGOKCUTIB Mig, 4vac
OL|iHIOBAHHSA X 3a MEepCcneKTUBHUMWU MpUBELEHVMM
BUTpaTtamMun 3asexHo Big Bwmicty AlL,O, B arnome-
pati xapakTepusyeTbCs 3POCTaHHSAM CO6iBapTOCTI
Ha 9,9-0,4%, nuTOMMX KaniTanoBKNageHb — Ha
37,2-19,5%, npusefeHux sutpatr — Ha 13,3-2,7%
MOPIBHAHO 3 BMMNABKOK Ha arniomeparti 3 iMNOpPTHUX
6GOKCUTIB. BigxnneHHs cobiBapTOCTi e1eKTPOKOpYHAY
Bif, 6a30B0Oro BapiaHTa BU3HAYaETLCA 36iNbLUEHHAM
BUTpaT 3a nepepobom (69,3-50,9%), 3MeHLIeH-
HAM BMTpaT Ha CMPOBMHY Ta OCHOBHI Marepianu
(6,9-34,4%), KonuMBaHHAM BapTOCTi BiAXOA4iB, LWO
peanisytoTtbea (23,8-14,7%).

MigBuLLIEHHA KaniTaI0EMHOCTI 0GYMOB/EHE 3POC-
TaHHAM PIBHA BUTPAT Y BUMNIABKY €1EKTPOKOPYHAY 3
ypaxyBaHHAM 3araslbHO3aBOCbLKOro rocnogapcrea
(Ha 86,4-87,0%), B arnomepauito Ha BUPOOHULITBO
enekTpokopyHay (Ha 12,2-13,6%), a MeHLle 3MiHOH0
BUTpAT Ha nogpibHeHHs (Big +1,4% o -0,6%).

it 300pOXYYOUNX YAHHUKIB, 0BYMOBIEHUX MOTip-
LWEHHSAIM TEXHOMONYHUX MOKAa3HWKIB M/1aBKM BHa-
CNiAOK HWKYOT SKOCTi BITYM3HSAHOI CUPOBUHK, BUSIB-
NAeTbCA BiNbll  3HAYMMOK, HIDK BM/IMB  YMHHUKIB,
O 34eLleB/oTb NpoLec, a caMme 3aMiHW [Oporux
iMMOPTHUX BOKCUTIB AelleBUMU BITYNIHAHUMMN.

BrikopucTaHHs OpUKETOBaHMX BUCOKOMOMbCbKNX
GOKCUTIB, LLO OLIHIOIOTLCA 3a NepCcrnekTUBHUMU Npu-
BEAEHVMW BUTpaTamMu, B3aMiH iMMOPTHUX, 3a6es-
neyye 3HMKEHHA CObIBapTOCTI  €l1eKTPOoKopyHAYy
nuie 3a yMOBU BMICTY B HUX He MeHLe 40% Al,O;,.
MuToMmi KaniTanoBKNageHHA Npu LbOMY 3pOCTarTb
Ha 19,6-9,8%. NpuBeaeHi BUTpPaTV 3MEHLUYHOTLCSA Ha
4,5% TiNbKK Nig Yac BMKOPMCTaHHA GpPUKETIB 3 BUCO-
Km BmictoM Al,O, (He meHLle 40%).

AHa/i3 EeKOHOMIYHMX MNOKa3HWKIB BMPOOHMLTBA
€M1EeKTPOKOPYHAY MNif Yac OUiHIOBaHHS BIiTYM3HSAHUX
6OKCUTIB 32 ONTOBUMM LiiHAMW MOKa3aB NPUHLMNOBO
iHWKIA pe3ynbTaT: 3a 6yap-AKoi SAKOCTI arnomeparty
Ta 6pvKeTIB COBIBAPTICTb | MPUBEAEHI BATPATU HWXKY
3a BIAMNOBIAHI 6a30Bi PiBHI, OTXXe, EKOHOMIYHUIA edoekT
CMOCTEpPIraeTbCA B YCiX BapiaHTax, L0 AOCAIMKYOTbCS.

Lle obymoBneHe TUM, LLIO BENNYMHA Ail04MX ONTO-
BMX LiH Ha BWCOKOMO/bCbKI GOKCUTW 3 ypaxyBaH-
HAM TPaHCMNOPTHO-3aroTiBe/IbHUX BUTPAT MEHLUE Ha
41,6%, HiX BEIMYMHA MEepPCrneKTUBHUX NpUBELEHUX
BUTpPAT Ha ix 4o6yBaHHS.

MOX/IMBICTb OTPMMAHHSI 3 BITYU3HAHMX HU3bKO-
SAKICHUX 60KCUTIB arsiomepary Ta G6pUKETIB 3 PI3HUM
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BmicTom Al,O, notpebye [OCAigKEHHA E€KOHOMIYHO
ONTUM&/TbHUX YMOB BUKOPUCTaHHS LMX MaTepiasiB y
BUPOBHWLITBI HOPMasTLHOTO e/1IEeKTPOKOPYHAY.

3anponoHoBaHi MeToAuYHI nigxoau [0 BU3HA-
YEHHSA rpaHNYHUX YMOB e(DEKTUBHOCTI BUKOPUCTaHHSA
BITUM3HAHUX BOKCUTIB Aann 3MOry BCTAHOBUTH, LLO
niaBULLEHHA KOHUeHTpauii Al,O; B arnomeparti Ha
1% (3a 3MiHM Ti B mexax 50-55%) cynpoBoaxy-
€TbCHA 3HMXEHHSIM COOGIBApPTOCTI €/1eKTPOKOPYHAY B
cepefHbOMy Ha 796 rpH./T Nig yac OuiHIOBaHHSA 3a
NnepcnekTUBHUMU MNPUBELEHUMU BUTpaTamn, a Ha
764 rpH./T nig Yac ouiHOBaHHS 3a ONTOBUMM LjiHaMu,
KaniTas0EMHICTb 3MeHLYeTbCA Ha 932 rpH./T, a npu-
BefleHi BuTpatu — Ha 846 i 814 rpH./T BignoBigHO.
36inbweHHsa Bmicty AlLO; B 6pukeToBaHili cupo-
BUHI Ha 1% (3a 3MiHKN Noro B Mexax 38—43%) npu-
BOANTb [0 CKOPOYEHHSA COO6IBApTOCTi €/1eKTPOoKo-
pyHOY Ha 754 rpH./T nig Yac OuiHIOBaHHA GOKCUTIB
3a NepcrnekTUBHUMU MPUBEAEHMMU BUTpATamMu, Ha
710 rpH./T — Mg, Yac ouiHIBaHHA 3a LiHaMuy; Kanita-
NIOEMHICTb 3MeHLWYEeTbCA Ha 760 rpH./T, a npuBeeHi
BUTPaTU — Ha 778 i 743 rpH./T BignoBigHO. OCKiNbkn
nifg Yac BMNIaBKU eNeKTPOKOPYHAY 3 6pMKeToBaHOT
CUPOBVHW LUNXTA CKMaAA€ETbCA Ti/lbKN 3 OPUKETIB, a
nig 4yac nepepobrieHHA arioMepoBaHOi CUPOBUHM
BOHa, KpiM arsiomeparty, MiCTUTb TakKOX BiAHOBHUK
(He meHwe 10% BiA 3arasibHOro o6cAry), To 3a nig-
BULLEHHA BMIiCTY Al,O; B WMXTi HA 1% CKOPOYEHHA
BUTpAaT B CEpeAHbOMY Ha BUPOOHULTBO 1 T eNeKTpo-
KOpyHAYy 3 arnomepaTy Ta 6puKkeTiB nepebyBae Ha
O[lHaKOBOMY PiBHi.

MopiBHANbHWIA aHani3 eKOHOMIYHMUX MOKA3HUKIB
BUM/IaBKN eNeKTPOKOPYHAY 3 IMMNOPTHUX Ta BiTYM3-
HAHMX GOKCUTIB CBIAYMTL MPO Te, L0 BUKOPUCTaHHA
ar/loMepoBaHoi BMCOKOMOJIbCbKOT CUPOBUHM EKO-
HOMIYHO edpeKTUBHE fuLle 3a BMICTY [/IMHO3EMY B
Hili 55,8% i BMWe. B gocnimkeHnx mexax KOHLEH-
Tpauii Al,O, B arnomeparti Ta bpuketTax 3 BiTYN3HSA-
HUX BGOKCUTIB eeKTUBHUMMN € TiSIbKU Ti BapiaHTw,
KOTpi 3abe3neuyoTb OTPUMAHHA €ENeKTPOKOPYHAY
3 OPUKETOBAHOI CMPOBUHU, WO MICTUTbL HE MeHLle
40,2% Al,O,.

BUCHOBKM 3 MPOBEAEHOr0 AOCAIgXKEHHS.
3anponoHoBaHi MeToANYHI Migxoan € AO0CUTb 3pyy-
HUMK Nig, Yac AOCAIMKEHHA ONTUMasIbHNX EKOHOMIY-
HUX MOKa3HWKIB BUPOOGHULTBA HOPMAsIbHOMO enek-
TPOKOPYHAY 3 HU3bKOSAKICHOT BITYU3HAHOI CUPOBUHMN.
BoHM JaloTb 3MOry BU3HauMTU Ta OBrpyHTYBaTU rpa-
HUYHI YMOBU ePEKTUBHOCTI BUKOPUCTAHHSA BIiTUN3HSA-
HMX BGOKCUTIB 3a X AKICHOK XapakTepUCTMKOK (MiHi-
MasibHUM BMicTOM Al,O; B NiAroTOBMEHI CUPOBUHI).
BusiBneHo, Lo BMKOPUCTaHHSA BUCOKOMO/bCbKNX BOK-
CMWTIB [I0Li/IbHE 338 BMICTY IMIMHO3eMY B arfiomepari He
MeHLe 55,8%, B 6puketax — 40,2%.

Po3pobneHi MeToAM4Hi nNigxoau MOXYTb OyTu
BUKOPUCTaHI 419 OOC/iMKEHHA eKOHOMIYHOI edek-
TMBHOCTI 3aCTOCyBaHHS 36aradyeHol HU3bKOSKICHOI
BiTUM3HSAHOT CUPOBUWHM.
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METHODICAL ASPECTS OF DETERMINATION OF BOUNDARY CONDITIONS
OF EFFICIENCY OF DOMESTIC BAUXITES USE

The article is devoted to the actual problem of studying the boundary conditions for the efficiency of using
domestic low-quality bauxite, which in the absence of similar high-quality materials in Ukraine, which are nec-
essary for the production of normal electro corundum, which is made exclusively of agglomerated imported
raw materials today and is used in the steel industry, abrasive and other industries, can become its real
resource base, able to meet the growing need in this product.

But to the extent domestic and imported bauxites differ in quality, this leads to an increase in energy
consumption for technological needs and a significant decrease in the performance of an electric furnace in
the smelting of normal electro corundum from Ukrainian raw materials prepared according to the traditional
scheme (sintering), due to a lower Al,O; content compared to imported materials containing alumina.

At the same time, the price of imported bauxite is almost 4 times higher than domestic.

In the National Metallurgical Academy of Ukraine, innovative technologies of using low-quality bauxites
with different Al,O, contents have been developed and tested in industrial conditions, ensuring an increase in
the productivity of electric furnaces (due to optimal methods of their agglomeration) and obtaining a standard
product that is not inferior in quality and technical parameters to normal electro corundum, which is smelted
from imported raw materials.

From these positions, the establishment of boundary conditions for the use of Ukrainian low-quality bauxite
is urgently needed.

The performed analysis showed that, considering the specifics of this raw material, the existing domestic
developments on this issue are fragmented, and the use of developments by foreign researchers without
appropriate adaptation is impossible.

This study examines interchangeable technical and technological solutions (the use of agglomerated and
briquetted high-quality imported and low-quality domestic bauxite). Therefore, the best method to take into
account the specifics of this raw material, in our opinion, is the calculation of comparative economic efficiency,
which implies the use of the reduced costs as a criterion, without at the same time having the disadvantages
and limitations in application, which are inherent in dynamic methods for evaluating performance.

The boundary conditions of efficiency (the minimum content ofAl,O, in agglomerate and briquettes) are pro-
posed to be determined by comparing the sum of reduced costs for the production of normal electro corundum
using the options for using domestic bauxite and the corresponding basic options for processing imported raw
materials.
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To determine the operational (current) and capital (simultaneous) costs of using domestic bauxites with
different alumina content in sintering raw materials, appropriate mathematical models have been developed
that take into account the change in specific energy consumption for technological needs, the composition of
the charge and the type of reducing agent, the amount and cost of ferrosilicon, which forms in the process of
electrometallurgical processing, the amount of costs for processing, etc.

The methodological features of determining the boundary conditions for the efficiency of using domestic
bauxites also include the justification of the possibility of using their value characteristics. The authors consider
it appropriate to compare the variants not only by the methods of preparing imported bauxite and domestic raw
materials with different Al,O, content, but also when evaluating Ukrainian bauxite both at current wholesale
prices and the prospective reduced costs of obtaining them.

Aretrospective analysis of prices for imported bauxite for the production of normal electro corundum showed
a steady upward trend. Considering that a quantitative assessment at this level of research is impossible, and
guantitative evaluation is not in doubt, taking into account the transportation costs, the prices for imported raw
materials will continue to grow, the following provision is made with a certain degree of conventionality: if the
processing of domestic bauxites, which are estimated at the prospective reduced costs, will be more economi-
cal than the use of imported bauxites in assessing them at the current wholesale prices, then, with the increase
of the latter in the future, the use of domestic bauxite will be even more profitable and will allow to extend the
boundary conditions of efficiency.

In order to clarify the effect of the difference in prices for raw materials, it is proposed to perform calculations
in parallel with the assessment of imported and domestic bauxites at the current wholesale prices.
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