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Mema. OcHosHe HaOx00xeHHs1 eHepeii Ha azromepauiliiHuUx npouyec 8i0bysacmbCsi 3a paxyHOK Criasito8aHHs KOKCO8020
0pib’asky, akul 3abesneyye 6nu3sbko 78 % eHepeaii, sika crioxusaemscs 8 npouyeci azrnomepayii. CrnantoeaHHsS KOKCO80-
20 0pi6’s3ky 8 azrioMepauyitiHoOMy MPoueci MakoXx € OCHOBHUM OXepesioM 3abpyOHIorYux pedyosuH, makux sik NOy i
SOy. EHepeais biomacu esaxxaembCsi NepCreKmMueHOK 3aMiHOK KOKC08020 Opib’s3Ky 8 azromepayii no-nepwe 4yepe3 i
8i0HO8M08aHICMb, a rno-0pyze 4epe3 Huxyul emicm S i N. [ns 3meHweHHs ennusy mury biomacu Ha ernacmugocmi
aesioMepauiltiHo20 nasnuea, CrpouleHHs1 mexHosoaiil sukopucmaHHsi 6iomacu rnpu azrnomepauii MoOXIueo 8upobHUUMEo
KOKCc08020 0pib’si3ky 3 dodasaHHsIM 8 wuxmy Yacmku 6iomamepianis. Memoro pobomu 6yno 8u3HayeHHs ernnugy Ha
roKa3HUKU az2riomepauiliHo2o rpouecy ma sikicme az2romepamy 3aMiHU 4acmku meepdoeo nanuea biomamepianamu,
5K monepedHbo npoxodunu nidzomosky. Memoduka. [ns docnidxeHHs1 8 sskocmi meepdo2o nanuea eUKOpUCMo8y8a-
nu npomucnosuli kokcosul Opib’a30k ma kokcosul Opi6’sa30k, ompumaHul npu memmnepamypi niponizy 850-1100 °C 3
0odasaHHsM 5 - 45 % 6iomamepianis. EkcriepumeHmu npogodurnu Ha asrioMepauiltiHill ycmaHo8ui, sika 8uKopucmosy-
eanacs criikaHHsi wuxmu 3 KoHmposeMm napamempie npouecy. [lonepedHbo wuxmy oepydkosysanu y 3milysayi-
2paHynsimopi 6apabaHHoz2o muny. [licrsi eunpobysaHb OUiHI08aIu NUMoMy npodyKmueHicme azromepayiliHoi ycma-
HOBKU, WweudKicmb CriiKaHHS, @ MakoX erracmugocmi azriomepamy. Pesynbemamu. NpedcmasneHi pesynsmamu 0oc-
NiOXeHHs1 noka3arnu, Wo npu 8UKopUCMaHHi KOKcogoz2o 0pib’a3Ky, ompumaHozo npu memnepamypi 1100 °C 3 dobas-
kot 5 % biomamepiariie, MoKa3HUKU azriomepayitiHo2o rnpoyecy ma aKkocmi npodykmy eidrnosidaroms makum, Wo € rnpu
8UKOpUCMaHHI MpomMuci08020 Kokcy. [lpu sukopucmaHHi KOKcogoz0 Opib’s3Ky, ompumaHozo npu memmnepamypi 850 °C
3 Oobaskor 15 % biomamepiarie criocmepizaembcs He3HaqyHi 3MiHU 8 napamMempax npouyecy 8i0HOCHO 6a3080i mexHo-
noeii. 3acmocysaHHs KOKC08020 Opib’a3Ky, ompuMaHo20 3 8ukopucmaHHsIM noHad 15 % 6iomamepianis, euUKUKae
3HWKEHHST MPo0yKmMueHOCMI azriomepauitiHoi ycrmaHoeKku ma MiyHOCmi ompumaHo20 azromepamy. MakcumarnsHe na-
OiHHS crnocmepieaembCsi NpU BUKOPUCMaHHI KOKcogoeo 0pib’asKy 3 memmnepamypoto rniponisy 850 °© C ma emicmom 6i-
omamepiarie 45%. Haykoea Hoeu3Ha. BcmaHo8reHo MexaHi3M 8risiusy Kokcoso2o 0pib’asky 3 do0asaHHsM biomame-
pianie Ha ¢hopMysaHHs UCOKOmMeMepamypHUX 30H 8 Mpoueci aznomepauii ma KiHuegoi cmpykmypu azrnomepamy.
lMpakmuyHa 3Havyywicmb. PekomeHOyembCs 3acmocy8aHHs 8 SKOCMI azromepauiliHoeo nanuea KoKkcogozo Opib’s3Ky,
ompumaHo20 npu memnepamypi niponizy 850 °C i emicmi biomamepianige 15 %. lNpu yboMy MOKa3HUKU a2rnomepay,il-
HO20 rnpouecy ma sikicmb azromepamy 36epicarombcsi Ha 6a3080My pIiBHIO. 3acmocysaHHsI KOKCO8020 Opib’s3Ky,
ompumaHo20 ripu memnepamypi niponidy 850 °C o3gonums 3HU3UMU eHep2os8umpamu Ha 8upobHUUmMeo nanuea ma
3MeHwWuUmb 3a2anbHuUll ekonozidyHul ennue azrnomepauiliHo2o 8upobHuUYymea Ha G08Kinss.

Knroyoei cnoea: 3anisopydHuli asnomepam, Kokcosul 0pi6’a30k, biomamepianu, ekonozivHul ennus.

Purpose. The main input of energy to the sintering process is due to the burning of coke fines. Combustion of coke
fines in the sintering process is also a major source of pollutants such as NOy and SOy. Biomass energy is considered a
promising replacement for coke fines in sintering due to its renewable nature and lower S and N content. It is possible to
produce coke fines with the addition of biomaterials to the charge to reduce the influence of the type of biomass on the
properties of fuel and simplifying the technology of using biomass during sintering. The purpose of the work was to de-
termine the impact on the indicators of the agglomeration process and the quality of the agglomerate of replacing the
solid fuel with biomaterials. Methodology. Industrial coke fines and coke fines obtained at a pyrolysis temperature of
850-1100 °C with the addition of 5 - 45% biomaterials were used for research as solid fuel. The experiments were car-
ried out on a sintering unit with control of the process parameters. Previously, the charge was lumped in a drum-type
mixer-granulator. After the tests, the specific productivity of the sintering unit, the sintering rate, and the properties of the
agglomerate were evaluated. Findings. The results of the study were established that when using coke fines obtained
at a temperature of 1100 °C with the addition of 5% biomaterials, the indicators of the agglomeration process and prod-
uct quality correspond to those of industrial coke. When using coke fines obtained at a temperature of 850 °C with the
addition of 15% of biomaterials, there are slight changes in the process parameters relative to the basic technology. The
use of coke fines obtained with the use of more than 15% of biomaterials causes a decrease in the productivity of the
sintering unit and the strength of the resulting agglomerate. Originality. The mechanism of influence of coke fines with
the addition of biomaterials on the formation of high-temperature zones during the agglomeration process and the final
structure of the agglomerate was established. Practical value. It is recommended to use coke fines obtained at a pyrol-
ysis temperature of 850 °C and a biomaterial content of 15% as sintering fuel. The use of coke fines obtained at a pyrol-
ysis temperature of 850 °C will reduce energy costs for fuel production and reduce the overall environmental impact of
agglomeration production on the environment.

Keywords: iron ore agglomerate, coke fines, biomaterials, environmental impact.

BcTtyn na, 3a paxyHOK cnantoBaHHs ApuUBHOMpaKLUiNHOro

Arnomepauis 3anisHoi pyau — cknagHui metanyp- TBepaoro nanvea. 3anvualounchb HainoLMPEHILLUM
MiNHWMIA Npouec, SkuiA NoTpebye 3Ha4YHMX BUTpAT Ten- B CBiTi CNOCOOOM MIArOTOBKU 3amnizopygHuUX maTtepia-
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JIleopis i npaKmuKg mMemarypeii

niB 0 JOMEHHOI NNaBku, arnomMepadis 3anisHux pya €
OfHUM 3 HanmbinbwKnx 3abpyaHoBaYiB NOBITPS 3 YCiX
MeTanypriiHmx npouecis. [na 3MeHLLeHHS BNNMBY Ha
JOBKINNA arnoMepauinHoro npouecy MOXIMBO BUKO-
puCTOBYBaTU B AKOCTi nanuea GiomaTtepianu. OgHak
npy BMKOPUCTaHHI Takmx martepianis BUHMKaIOTb Tpy-
OHOLLi 3 JOCATHEHHSIM HEOOXiOHMX MOKA3HWKIB MpoLie-
Cy Ta AKOCTi FOTOBOro arnomepary.

AHaniz niTepaTypHux paHuX Ta NOCTaHOBKa
npo6nemm

Arnomepadis € nepwvmM nNpoLecoMm MeTanyprinHol
NPOMUCIIOBOCTI, SIKUIA Bifirpae BaxnvBy porfib y Mpo-
Leci BUpOOHMLTBA YaByHy Ta cTani, i Moro eHepro-
CMOXMBaHHS CTAHOBUTb 3HAYHy YacTKy Bif 3aranbHuX
BMTPaT Ha BMPOOHULUTBO YaByHy [1]. OcHoBHe Hagxo-
IPKEHHS1 eHeprii Ha arnomepauinHuX npouec Bindysa-
ETbCA 32 paxyHOK CrastoBaHHA KOKCOBOro Apib’si3ky,
KM 3abesnedye 6nm3bko 78 % eHeprii, ka CnoXxu-
BaETbCA B npoueci arnomepadii [2]. 3anexHicTb nign-
PUEMCTB YaByHyY Big BUKOMHOI eHepril npu3BoanTb 4O
BMKMAiB Y cepegHbomMy 1,65 - 1,8 TOHM Byrnekucnoro
rasy Ha TOHHy BMpOBMeHoi pigkoi cTtani, a BUKUA BYr-
nekucnoro rasy B npoueci arnomepadii CTaHOBUTb
noHag 10 % Big 3aranbHOro obcary BMKMAIB cranen-
nasunbHOI npomwucnosocTi [3, 4]. CnanoBaHHSA KOK-
COBOro Api0’sisky B arnomepauiiHOMy MpoLECi TaKoX
€ OCHOBHUM [pkeperioM 3abpyaHIouMX peqyoBuH, Ta-
kux sik NO, i SO,. Buknan NO, y npoueci arnomepadii
cTaHoBnATb 48 % BUKMAIB yciel MeTanyprinHoi npo-
mucnoeocTi, a SO, no 70 % [3].

OcHoBHe nanuBeo, L0 BUKOPUCTOBYETLCS B Tpaau-
LinHOMy npoueci arnmomMepalii, KOKCOBUI Api6’a30K —
ApibHa bpakuis KoKcy, sika YTBOPHETLCA B MPOLIEC
Moro BUPOBHMLTBA, Ma€ KPYMHICTb YacToOK MeHwe 3
MM Ta € HEBIOHOBMIOBAHUM BUKOMHUM PECYPCOM 3
Bucokum Bmictom S i N. Lle npusBoanTtb Ao npobne-
MK, MOB’SI3aHOI 3 BMCOKMM CMOXMBAHHAM €Heprii B
MeTanypriiHin NPOMMUCIIOBOCTI Ta 3abpyaHEHHAM Mno-
BiTpA. EHepris 6iomacn BBaxkaeTbCA NepCnekTUBHO
3aMiHOI0 KOKCOBOro [pi0’'sisky B arnomepadii  no-
nepLue yepes il BiAHOBMIOBAHICTb, a No-Apyre 4epes
Hkumn BMIicT S i N [5, 6]. Biomaca Bce 4acTilwe BMKO-
PUCTOBYETLCA SK Kepeno eHeprii Ang TennoBux
npouecis, i Hapasi BOHa € TpeTiM 3a BENMYMHOI0 Mpu-
pPOAHMM Ta BiAHOBMOBANbLHUM [Xepernom eHeprii y
cBiTi [7]. Mpwn BUKopucTaHHi Biomacu BiACYTHA HeO6-
XiAHICTb 3MiHIOBaTM BXe HasiBHe obnagHaHHA Ta ic-
HytoYi npouecu Ans oTpuMaTn anbTePHATUBHOIO KOK-
COBOro Api6’aA3Ky Ansi BUKOPUCTAHHSA NpOLeCi arnome-

g%t ISSN 1028-2335 Ne2, 2022

pauii. 3a gonomorot npouecy niponizy 6iomaca ne-
PETBOPIOETLCA Ha BYIMELEBUA MPOAYKT 3i CTPYKTY-
PO, BNAcTUBOCTSIMU Ta CKIagoMm, NogibHMMM OO0 KOK-
COBOrO Api0’s3Ky.

B YkpaiHi Ta 3a kop4oOHOM NPOBOAUINCHL eKcrnepu-
MEHTanbHi OOCNiIAKEHHA BMMAMBY Ha MpoLec arfome-
pauii a akicTb arnomMepaTy AEepPeBHOro BYrifnngd, sike
BUKOPUCTOBYBanNM Ansi 4acTKOBOI 3aMiHW KOKCOBOrO
api6’asky. Pe3ynbTatv nokasyloTb, O BUKOPUCTAHHS
OepeBHOro BYriNNA 3aMiCTb  4aCTUHM  KOKCOBOrO
Api6’'a3ky B arnomepauinHoMy npoueci CyTTEBO He
BMIMBAE Ha XapaKTEPWUCTMKM CMiKaHHs Ta SKiCTb cre-
YEHOro NPoAyKTY, KPiM TOro, 3MEHLLYETLCSA BUKUL 3a-
OpyaHIoIUYMX rasis, O YTBOPIOKTLCS B MPOLEC ar-
nomepadii [8 - 12]. OgHak BUPOBHULITBO AEPEBUHHOIO
Byrinna 3 6Giomacu notpebye OKpemmx BUPOBHUYMX
NiHin, KpiM TOro B 3anexHocTi Big Tuny Giomacu 3mi-
HIOETBCS BIACTUBOCTI AEPEBUMHHONO BYTiNNsS Ta Koe-
diyieHTn 3amiHM KokcoBoro Api6’s3ky. Tomy, Ans
3MEHLIeHHs BNnuBy Tuny 6iomacu Ha BRacTUBOCTI
nanuea, CnpoLLEeHHsI TEXHONOriT BUKOPUCTaHHS Bioma-
Cv Npu arnomMepauii MOXIMBO BUPOBHULTBO KOKCOBO-
ro Api6’sisky 3 4OO4ABaHHAM B LUMXTY YacTku GiomaTe-
pianis.

MeTa i 3aBAaHHA gocnigxeHb

MeToo uUbOro pocnimpkeHHs 6yno BM3HAYEHHS
BMMMBY Ha MOKa3HWKX arnomepawifHOro npouecy Ta
SKICTb arnomepaTy 3aMiHM YacTku TBEpAOro nanvea
GiomaTtepianamu, Ski nonepegHbLO MPOXOAMIIN Pi3HY
nigrotoBky. 3a pesynbTatamMy JOCHIOXEHHS MOXHa
3poOUTK BUCHOBKW LLIOAO €(PeKTMBHOCTI Ta AOUiNbHO-
CTi TOro UM iHWoro BMAy niarotoBkn Giomartepianis o
3acToCyBaHHS Npw arnomepadiii.

Marepianu Ta meToaun AOCHiAKEHHSA

[na gocnigXeHHs B sIKOCTi TBEPAOro nanueBa Bu-
KOPWMCTOBYBanu NpOMMCIIOBMIA KOKCOBUIA Opib’'A30K Ta
KOKCOBWI Api6’A30K, OTpUMaHWA nNpu Temnepartypi ni-
ponidy 950-1100 °C 3 pogaBaHHsM 5 - 45 % GiomaTte-
pianis, a came — rpaHyn ¢ AepeBuHHOI Giomacu. Me-
TOAMKa OTPMMAHHS KOKCOBOIO Api0’sA3Ky 3 AofaBaH-
HAM GiomaTepianis, cknag Ta 0cobnMBOCTI OTPMMaHO-
ro KOKCOBOTO Api6’Aa3Ky HaBedeHi B nonepeHi poboTi
[12]. Okpim TBepgoro nanueBa Ans BUPOOHMUTBA ar-
nomepaTy BUKOPUCTOBYBanNW 3anisHy pyay, 3aniso-
PYOHWI KOHLUEHTpAT, BarnHo, BarHsiK.

XiMiYHMI cknapg WMXTOBUX MaTepianiB HaBeaeHo B
Tabnmusax 1.

Tabnuus 1
XiMiYHWI cKknag 3ani3Hoi pyam Ta 3anisopygHOro KoHUEeHTpary
Bwmict, %

Marepiar Fe.. |FeO |Fe,0; |SiO, | ALOs CaO | MgO | BOM L*I'A”;LI ok
3ani3opyaHuit KoH- | es gg | 9897 | 62.71 6.44 | 0.30 017 |026 |18 |-
LieHTpar
3ani3Ha pyga 57.75 1.76 80.54 12.71 1.60 1.72 0.62 1.82 0.47
BanHsk 0.28 - 0.40 1.50 0.56 48.50 0.92 43.56 -
BanHo 12.66 - 18.09 1.80 26.61 86.80 1.40 - -
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Y Tabnuui 2 HaBeaeHo ckriag, arnomMepauiiHol wn-
XTK, WO Bignoeigae npomucnosin. Cknag wnxtn 6ys
OHaKOBM ONSA BCiX CMikaHb, 3MiHIOBABCA nuLle Tun
nanuea. OCHOBHICTb LUMXTK cTaHoBMNa 1,4.

JIleopis i npaxKmuKa Memarypeii

LUMXTN 3 KOHTPONEM napameTpiB npouecy. lNonepes-
HbO LUMXTY OrpydKOBYBanu y 3MmilllyBadi-rpaHynaTopi
©apabaHHoro Tuny gosxuHoto 0,8 m i giametpom 0,53
M Ta wBuakicTio obeptarHHs 30 06/xB.

EkcnepumeHT nposBogunuM Ha arnomepauinHin
ycTaHoBLi (puc. 1), Aka BUKOPMUCTOBYBAracs CrikaHHS

Tabnuugsa 2
Cknag, arnomepauiiHol LUNMXTH
KoMNoHeHT Bwmict, % PO3MIE\)’|;‘aCT°K’
3am332z¢::r KOH 46.75 <0.1
3ani3Ha pyaa 10.5 0-10
BanHo 15 0-3
BanHsk 10.25 0-3
TBepae nanuneo 6 0-3
3BopoT 25 5-10

. Butparta Boagu B ycix gocnigax ctaHosuna 8%.
OcobnmBocCTi NpoBeAeHHS MPOLECy CrikaHHA, MeTo-
OVKU BU3HAYEHHS1 NMUTOMOI NPOAYKTUBHOCTI arrome-
pauifHOI YCTaHOBKM, LUBMAKOCTI CMiKaHHSA, a TaKoX
BNacTMBOCTEN arfiomepary AeTanbHO OnucaHi B po-
6otax [12, 13, 14].

Pe3ynbTaTtu pocnigxeHHA

B T1abnuui 3 npencrtaBneHo 3BefdeHi pesynbratu
OOCTiAXEHHS — napaMeTpu arnoMepauinHoro npowe-
Cy Ta SKOCTi OTPUMaHOro arfiomepary.

PesynbTatv ekCcnepuMeHTiB MOXHa po3ainuTn Ha
ABi rpynu. MNeplwa — e BMKOPUCTaHHSA B arromepari

KoNoCHUKOBa peliTka

Moka3unK po3pimKeHHs

~ %\.

VaN

KokcoBoro api6’asky 3 Bmictom 6Giomatepianis 5%,
AKUN OYB OTPUMAHUIA NPU Pi3HUX MaKCUManbHUX TeM-
nepaTypax niponisdy. [lpyra rpyna — BUKOPUCTAHHS KO-
KCOBOro Api0’s3Ky, oTpMmaHoro npu temnepatypi 850
°C 3 pisHnM BMicTOM GiomaTepianie Big 15 0o 45 %.

Ha pucyHKy 2 nokasaHi 3mMiHM BUXxo4y npuaaTHoOro
arnomeparty, BepTUKanbHOI LIBMAKOCTI CRiKaHHA, Nu-
TOMOI MPOJYKTUBHOCTI, LWBMAKOCTI pinbTpauii rasy,
MILIHOCTi arrmomMmeparty Ta Woro BiAHOBHOCTi MPWU BUKO-
pUCTaHHI B SIKOCTi NanvBa NMPOMWUCIIOBOTO KOKCOBOTO
Apib’'sa3ky Ta kokcoBoro Apio’'sasky 3 5 % Giomarepia-
niB, OTPMMaHUX 3a pi3HUX TemnepaTtyp.

3ananiBanbHUA ropH

Moka3umk TemMneparypu

T/

BakyyMmKamepa

Puc. 1. Cxema arnomepadinHoi YCTaHOBKM

PerynsTop Eﬁcraycrep

\ / pospimkeHHn
eHH

47



JIleopis i npaKmuKg mMemarypeii g%t ISSN 1028-2335 N2, 2022

Tabnuuysa 3
PesynbTatn gocnigpkeHHs

Twn nanuea (Tvn, BMICT BiomaTepianis, Temnepartypa niponisy)

Kokcosui KoKCoBMI Kokcosui KokcoBui Kokcosui KokcoBui
lMNoka3Huk Opio’asok, npi6's30K api6’asok api6’asok Opi6’a3ok api6’asok

NPOMWCIIOBUN 5% 950 °C 5% 15% 30% 45%

' 1100 °C 850 °C 850 °C 850 °C

Buxig npuwaaTtHo-
0 (+ 10 Mm), % 69,31 64,04 69,12 68,84 60,09 56,91
BepTukanbHa
wBuakictb  cni- | 23,33 18,67 23,92 24,87 25,91 27,05
KaHHs1, MM/XB
Mutoma npoayk-
TUBHICTb,
/M TOR 1,40 1,04 1,41 1,43 1,31 1,26
MoyaTkoBa WBK-
OKicTb  binbTpa-
Lji, m/c 151 1,65 1,61 1,74 1,84 1,94
KiHueBa  wBua-
KicTb QpinbTpauii,
m/c 2,35 2,63 2,54 3,00 3,28 3,74
MiuHicte  arno-
Mepaty Ha 3T\ 5 70 2,91 2,87 3,10 3,05 2,98
paHHs, % (-
0,5 Mm)
Mignictb  arno-
MepaTy Ha ygap, | 82,40 80,10 81,20 80,01 72,03 56,70
% (+ 5 mm)
BiaHoBIIOBAHICTL | g4 5 69,90 68,10 70,30 72,10 77,40
arnomepary, %

Ha pucyHky 3 nokasaHi 3MmiHV BUXo4y nNpuaaTtHoro
arnomepary, BepTuKasnbHOI LUBUOKOCTI CHiKaHHA, nn-
TOMOI MPOAYKTUBHOCTI, LIBMAKOCTI pinbTpauii rasy,
MiLHOCTi arnomepaTy Ta WOro BifHOBMOBAHOCTI Mpu
BMKOPWCTaHHI B SKOCTi ManvBa KOKCOBOro Api0’'sa3ky 3
BMmicToM Giomatepianie 15 - 45 %, oTpumaHux npu
Temnepartypi 850 °C.

O6roBopeHHs pesynbTaTiB

MpoBeaeHi OocnimKkeHHs1 nokasanu, Wwo 3i 36inb-
LWEHHAM TemnepaTtypu niponisauii npy BMPOOHULTBI
KOKCOBOro Api6’sasky 3 gopaBaHHAM Oiomarepianis,
CMOCTEPIraeTbCsi MONIMNLEHHSA XapaKTePUCTUK MiLlHOC-
Ti armomepary. Tak, npy TemnepaTtypi niponidy 950 °C
MILHICTb Ha y4ap OTPMMaHOro arnomMmepaTy CTaHOBUTb
80,1 %, a npu Temnepatypi niponisauii 1100 °C miu-
HicTb arnomepaty gocsirae 81,2 %, Wo Aewo nocry-
NaeTbCs MILHOCTi, OTPMMAaHI NpU BUKOPUCTAHHI Npo-
MMICIOBOIO KOKCOBOro Apio’'sasky — 82,4 %. Lle moxHa
MOSICHUTW KpaLLMMK YMOBaMM ChiKaHHS 3ani3opyaHux
MaTepianiB HaBKOMO YACTMHOK nanuea nig Yac noro
FOPIHHA.

3 nigBuULLEHHsSM TemnepaTtypu niponidy B KOKCO-
BOMY [pi0O’'A3KY MICTUTbCS MeEHLUa KinbKiCTb NETKUX
PEYOBVH, SIKi HE 3ropsloTb OiNs YacTMHOK Nanuea, Nu-
TOMa TennoTa 3ropsHHSA niaBuwyeTbes. binbla Kinb-

48

KICTb TENMOTU CNpUsiE YTBOPEHHIO HABKOMO YacTKu
MiLHiLIOro fiokarnbHoro cneky. Cnig BpaxyBaTi, LO Lsi
TeHOeHLUIa crnocTepiranacs He TifnbKW Ans KOKCOBOro
api6’asky 3 nogaeaHHAM Giomatepianis, ane i Ans By-
rifibHOro KOKCY Npu NiaBULLEHi TeMnepatypi niponisy.

AHarnoriyHMn pesynbTaT crnocTtepiraBca 3i 36inb-
LUEHHAM BMICTy GiomaTepianiB y KOKCOBOMY Api0’'s3ky.
Mpw uboMmy 36inbLIEHHSA BMICTY BiomaTepianis 3 15 oo
45% pi3ko 3HWXKyBano MiUHICTb arromepaTy, Tak siK
YaCTMHKN KOKCOBOMY Api6’aA3Ky 3 BENWKMM BMICTOM
GiomaTepianiB He 3abe3neyvyBanu HeobXiAHUIM Tenno-
BWI piBEHb Y 30Hi CMikaHHA Ha NOTPIOHWI nepiog Ya-
cy. binbll nopucTuii Ta peakuintHO akTUBHWUIA KOKCOBUI
Api6’sa3ok 3 BenuvkuMm BMICTOM GiomarepianiB 3ropae
3a MEHLUUIA NPOMIKOK Yacy, Hixx HeoBXigHO Ans yTBO-
PEHHS JOCTaTHBOI KifIbKOCTi po3nsiaBy B 30HI CMiKaHHSA
Ta NPOCOYEHHS HUM BENUKMX YaCTOK 3anidopyaHux
MaTepianiB. IHTEHCMBHE TOpIHHA 4YacTkM nanuea
Cnpuvsie po3MNMaBrieHHI0 MNpUNernMx MaTepianis Ta
YTBOPEHHIO BENUKOI NOpu, Mpu LbOMY pO3TallOBaHi
Mi>K YacTKaMu nanvea 3ani3opyaHi matepianu 6epyTb
yyacTb Y npoLeci piakoasHoro cnikaHHsS B HE3HaYHIN
Mipi.
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Puc. 3. 3miHa OCHOBHMX MapaMeTpiB arnmoMepaLiiHoro NpoLecy Ta AKOCTi arfloMepary npy BUKOPUCTaHHI
KokcoBoro Api6’asky 3 5 % GiomaTtepianis.
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Puc. 3. 3miHa OCHOBHMX MapaMeTpiB arnoMepaLiiHoro NpoLecy Ta AKOCTi arfioMepary npy BUKOPUCTaHHI

KokcoBoro api6’asky 3 15 - 45 % GiomaTepianis.

Ak pesynbTaT LUBMALLOMO 3ropsiHHA YacTUHOK Na-
nMBa, CrnocTepiranochb 3pOCTaHHs BEPTUKANbHOI LUBU-
OKOCTi  cnikaHHs NpU  BUKOPUCTaHHI  KOKCOBOro
Api6’'sasky 3 biomatepianamu 3 23,33 mm/xB 6a30BOro
3Ha4YeHHs1 40 27 MM/XB NMpPU BUKOPWUCTaHHI KOKCOBOTO
api6’asky 3 45 % GiomaTtepianis. Y 3B'A3Kky 3 yTBOPEH-
HSIM HEMILHOI MOPUCTOI CTPYKTYpU BigbyBanocsi 3HU-
XEHHS BMXOAy npuaaTtHoro arnomepaty 3 69,31 go
56,91 %, wWwo He [o3BONANO 30iNbLIMTK MPOOYKTMB-
HICTb YCTaHOBKM i BOHa 3HuxXyBanacsa 3 1,4 1/M2-rog
no 1,26 1/m2-ropa.

YTBOPEHHSA CTPYKTYpWU 3 BENIMKUMWU KaHanamu B
Wwapi, WO cnikaeTbCa MPU BUKOPUCTaHHI KOKCOBOrO
api6’'si3ky 3 Bmictom BiomaTtepianis 30 - 45 % nigTBe-
POKYETLCS BUMIpaMu  LUBUAKOCTI  pinbTpauil rasis
Kpi3b LWap maTepianiB Ha no4yaTKy i B KiHUi CriKaHHS.
AKWO novaTkoBe 3HAYEHHs LUBWUAOKOCTI pinbTpauil
AN BCiX LWMXT BapitoBanocs B gianasoHi 1,5 - 1,9 m/c,

50

KiHLUEBi 3Ha4YeHHs Ans OinbLUOCTi LWUXT CTaHOBUMU
2,35 - 2,63 m/c, a npy BUKOPUCTAHHI KOKCOBOrO
Opi0’si3Ky 3 BUCOKUM BMICTOM BiomaTepianiB cTaHOBU-
nn 3,28 - 3,74 m/c.

BuikopucTaHHs kokcoBoro gpib’sisky 3 GiomaTtepia-
namy niaBuULLYE BIOHOBIIOBAHICTb OTPUMAHWUX arno-
MeparTiB. Tak gns gocnigis 3 NpOMUCIIOBUM KOKCOBUM
Opi6’a3komM BiOHOBMIOBaHICTL BapitoBanacs B fAiana-
30Hi 68,2 - 69,2 %, a NpM BUKOPUCTaHHI KOKCOBOIO
apio’'sisky 3 Giomartepianamun — 68,1 - 77,4 %. pn
LbOMY 3Ha4yHe 3POCTaHHS BiAHOBMNIOBAHOCTI arnome-
patiB criocTepiranocs 3i 30inbLIeHHAM YacTku bioma-
Tepianis y kokcoBomy api6’sasky go 30 — 45 %. Otpu-
MaHUA y Taknx ymoBax arriomepaT MaB MyxKy, CUIlb-
HOMOPUCTY CTPYKTYPY, SKa NO3UTMBHO Mo3Havanacs 3
roro BigHoBnoBaHocTi. OgHaK HM3bka MILUHICTb Ha
yaap Ha piBHi 56,7 % He 0O03BOMsiE BUKOPUCTOBYBATH
OTPUMaHWI NPOAYKT AOMEHHOI Mevi.
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BucHoBKkM

1. ExkcnepumeHTanbHO BMBYEHO BMIIMB KOKCOBOIO
Api6’asky, oTpmaHoro npu Temnepatypax niponisadii
850, 950 i 1100 °C 3 gopaBaHHaAM 5 — 45 % GiomaTe-
pianis, Ha npouec arnomepadii 3anisopygHux matepi-
aniB Ta BNacTUBOCTI ogepxaHoro arnomepaTty. Bcra-
HOBIEHO, LLIO MPU BMKOPUCTaHHI KOKCOBOrO Api6’asky,
oTpumaHoro npu Temnepatypi 1100 °C 3 gobaskoto 5
% OGiomaTepianiB, NOKa3HWKM arrnomepawinHoro npo-
Lecy Ta SAKOCTi MpoayKTy BigMoOBiAATb TakuMM, LLO €
Npy BUKOPUCTaHHI NPOMMUCIIOBOrO KOKCY. [pu BUKOpU-
CTaHHi KOKCOBOro Api6’asky, OTpMMaHoro npu temne-
patypi 850 °C 3 gobaBskoto 15 % GiomaTtepianis cro-
CTepiraeTbCs 3pOCTaHHA NUTOMOT NPOAYKTUBHOCTI ar-
NoMepaLiiHOT yCTaHOBKW. py LbOMY 3HWXKYETBCS Ha
2,39% MiLHicTb armomepaTy Ha yaap i nigBuLLyeTbCS
BigHOBNOBaHICTb arnomeparty Ha 1,1%.

JIleopis i npaxKmuKa Memarypeii

2. Y GinbLllocTi BUNagkiB 3aCTOCyBaHHS KOKCOBOIO
Api6’a3Ky, oTpMMaHOro 3 BUKOpPUCTaHHAM BiomaTtepia-
niB, BMKNMKAE 3HWKEHHS NMPOAYKTMBHOCTI arrnomepa-
LliiHOT YCTAHOBKM Ta MiLIHOCTi OTPMMAaHOro arriomepa-
Ty. MakcumaneHe nafiHHA cnocTepiraeTbcs npu Bu-
KOPWCTaHHi KOKCOBOro Api6’asky 3 TemnepaTtypoto ni-
ponigy 850 ° C Tta Bmictom Giomatepianis 45% Ha
10,2% Ta 25,7% BignosiaHo.

3. PekoMmeHayeTbCA 3aCTOCyBaHHA B SKOCTI arno-
MepaLinHOro nanuea KOKCOBOro Apit’siaky, OTpUMaHo-
ro npu Temnepatypi niponidy 850 °C i BmicTi 6iomaTe-
pianis 15 %. NMpu ubOMy NOKa3HUKK arnoMepauinHoro
npouecy Ta fkiCTb arnomepaTty 36epiraloTbca Ha Ga-
30BOMY PpiBHIO. 3aCTOCyBaHHS KOKCOBOrO Apib’si3ky,
OTpMMaHoro npu Temnepatypi niponizy 850 °C po-
3BONUTb 3HU3WUTU EHEeproBuTpaTM Ha BMPOOHULITBO
nanvea Ta 3MEHLUMTb 3aranbHUA eKOMOTiYHUA BMNB
arnomepauiiHoro BUpooHMUTBa Ha AOBKINMs.
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