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AHOTAIS

Mupomanyenko I.B. BniiuB CHPOBMHHHMX TAa TEXHOJIOTIYHHX (PAKTOPIB HAa
TEIJIOTY 3ropsiHHsl Kokcy. — KpauidikaniiHa HaykoBa po0oTra Ha mnpasax
pyKoOIHUCY.

Hucepraniss Ha 3100yTTS HAyKOBOTO CTymeHs JokTopa ¢iumocodii 3a
creniaipHicTIO 161 — XiMiuHI TexHOJIOTIT Ta imKeHepis (16 — XiMiuHa Ta GioiHXKEHEepis).
HanioHanbHuil TEXHIYHUM YHIBEPCUTET «XapKIBCHKUM MOMITEXHIYHUA 1HCTUTYT»
MiHicTepcTBO OCBITH 1 Hayku YKpainu, Xapkis, 2021.

JuceprariitHa poOoTa HampaBjieHa Ha PO3BUTOK HAYKOBUX OCHOB 1 YSIBJIEHB LI0JI0
BIUIMBY KOMIUIEKCY (PaKTOpIB BUPOOHHMIITBA KOKCY Ha BEJIMYMHY HOro TEIIOTH
3TOPSIHHA.

OO0 €KT mOCHiKEeHHS — mporec (HOpMyBaHHS TEIUIOTH 3TOPSHHS JTOMEHHOTO
KOKCY TI1]] BIUTABOM CUPOBUHHUX Ta TEXHOJOTTYHUX (DAKTOPIB HOTO BUPOOHUIITRA.

[IpeameT MOCHIAKEHHSI — BYT1JIbHI KOHILIEHTPATH, BYTUIbHI IIMXTH, JOMEHHHM
KOKC, CXeMa MIATOTOBKM Ta YMOBU KOKCYBaHHS BYTUIbHUX IIMXT, MICTSANIYHA 00poOKa
JIOMEHHOTO KOKCY.

VY nuceprauiiiniii poOOTI Ha MIACTaBl PO3BUTKY HAYKOBHUX YSABJIEHb LI0JI0 BIUIMBY
CUPOBHHHHMX Ta TEXHOJOTIYHUX (PAaKTOPIB BUPOOHMIITBA KOKCY Ha BEIMYMHY HOTO
HAWBUIIOI TEIMJIOTH 3TOPSHHSA BHUPIIMIEHO BAXKIMBE HAYKOBO-TEXHIUHE 3aBJaHHSA, SKE
XapaKTEpU3y€e€ThCsl HAyKOBOIO HOBU3HOIO 1 Ma€ NPAKTUYHY I[IHHICTh, a caMe —
pO3pO0JICHO HAayKOBO-OOTPYHTOBAaHI pPEKOMEHJaIlli I0J0 KEepyBaHHS BEIMYHUHOIO
HAMBUIIO1 TETIJIOTH 3TOPSIHHS KOKCY.

JlocnmikeHHsT 31MCHEH] 3a JIOMOMOTOI0 TEOPETHYHHUX Ta EMIIPUYHHX METO/IIB
nociimxeHb. Cepell TEOPETUIHUX METO/IIB 3aCTOCOBYBABCS CUCTEMHUMN aHAIII3 1 CHHTES,
y3arajgbHeHHs, (popMmanizalis, kiacudikaiis, aHamoris. B ekcriepuMeHTaIbHIN YacTHHI

po0OOTI BUKOPUCTaHI Cy4yacHI CTaHIApTU30BaHI METOIM BU3HAYCHHS BJIACTUBOCTEH
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Byrims — cutoBuii, Texmiuamii (W%, W9 Ad, Sdt, Vdaf), IUTACTOMETPUIHHHA (X, V),
nerporpadiunmii (Rg, Vt, Sv, I, L, pedrekrorpama BITpUHITY) 1 €JI€MEHTHHI (C‘j al - par,
N s%, O%") anamizu. Kpim Toro, BU3HAYAIM THCK PO3MMPAHHS T HACUIIHY T'yCTHHY
BYT'UJLISA Ta IIUXT.

JI71st BU3HAUEHHS MOKa3HWKA OKUCHEHHS BYT'ULIA 1 IUXT BUKopuctoByBaiu JJCTY
7611:2014 «Byrinnsa kam’ssHe. MeTo ] BU3HAUCHHSI OKUCHEHHS 1 CTYTCHSI OKUCHEHHSD).
SIKiCTh OTPUMAHOTO KOKCY OI[HIOBAJIM METOJAMH CHUTOBOTO, TexHiuHoro anamisy (W',
W2, A% S% v, enemenrroro (C*, H® N® % O%" ta kamopumerpuunoro (Q™,
Q") amamisiB, BU3Ha4amu #oro AilicHy Ta ysBHY TyCTHHY, IOPYBAaTiCTh, aOpa3suUBHY
TBEPAICTh 3a ['1H30ypOoM Ta CTPYKTYypHY MIIHICTE 3a ['pS3HOBUM, MIKPOCTPYKTYPY
(CIiBBITHOIIEHHS aHI30TPOITHOI 1 130TPOMHOT TEKCTYPH), PEaKIiiHy 3/JaTHICTh, a TAKOX
MEXaHI4YHY 1 MiCIsIpeakiiny MilHiCTh. CTATUCTUYHUIN aHAI3 OTPUMAHUX PE3yJIbTaTIB 1
po3po0Kka MaTeMaTUYHUX pIBHSHb BHUKOHYBajacs 3a JIOMOMOTOIO JIIEH31AHOT
KoMI1 roTepHoi nmporpamu Microsoft Excel.

VY Bcrymi 0OTpyHTOBaHA aKTYyalIbHICTh 3a/lad JOCIHIHKEHHS, TOKA3aHO 3B S30K
poOOTH 3 HAYKOBUMHU MIpOTpaMamu, TlaHaMu, TeMaMu, c(hOpMyJIbOBaHA METa Ta OCHOBHI
3ajja4ya, HaBeJIEHO HAYKOBY HOBH3HY Ta MPAKTUYHE 3HAUYCHHS OTPUMAHUX PE3yJIbTAaTiB,
BU3HAYEHO OCOOMCTHM BHECOK 37100yBaya, BiJ3HaUYCHA anpoOallisi pe3yJIbTaTiB poOOTH.

B nepmomy po3ain 301HCHEHMHA aHAMITHUYHUNA OTJs] JoKepen 1H(opMalii.
PosrasinyTa akTyanpHICTh TEMH Ha PiBHI HE TIJIbKU KpaiHH, a i 3aKOPJOHHMX IIK1JI.

BcraHoBieHo, 110 BUPOOHUUTBO YaBYHY Ma€ HaAWMOUIBIIMKA  MOTEHIAN
eHepro30epekeHHs] B YOPHIM MeTayprii, a MpolecH B JOMEHHHUX Ie4ax 1 B KOKCOBOMY
BupoOHuITBl. [lokazaHo BiJCYTHICTh HaBiTh (DAKyJbTATUBHUX BUMOT IO BEJIWYUHU
TEMJIOTH 3TOPSHHS BHUPOOJICHOTO YKPAiHCBKMMHM Ta 1HO3EMHHMH IIiAIPHEMCTBAMHU
JOMEHHOTO KOKCY.

HasiBH1 piBHSIHHS JJIs1 pO3paxXyHKY TEIUIOTH 3TOPSIHHS PIIKOTO 1 TBEPOTO MajnuBa
HE JI03BOJISIOTH 3 JIOCTaTHHOIO TOYHICTIO MPOTHO3YBATH TEIUIOTY 3TOPSHHS JOMEHHOTO

KOKCY.



Yepe3 HecTauy HAyKOBHX peE3yJbTaTiB B 001acTi BIUIMBY CHUPOBUHHUX 1
TEXHOJIOTTYHUX (DPAKTOPIB BUPOOHMIITBA KOKCY HA BEJIMYMHY WOTO TEIJIOTU 3rOPSIHHS, B
JaHWI Yac BiICYTHI TEXHIYHO OOTPYHTOBAH1 TEXHOJIOTIYHI MPUHOMH i MiJBUIIICHHS, 1110
00yMOBITIO€ HEOOX1JTHICTh IPOBEACHHS MOJAIBIINX JTOCTIHKEHb B IIbOMY HAIPSIMKY.

Y npyroMy po3aial  0XapaKTEpU30BaHO HEOOXITHUM 1 JOCTAaTHIM HaOIp
IHCTPYMEHTAJILHUX, TEPEBAXKHO, CTAHIAPTU30BAHMX METOJIB JOCTIDKCHHS CKIamy 1
BJIACTUBOCTEH BYIULIS Ta KOKCy. KpiM TOro, peresbHO pO3IJISHYTI OCHOBHI METOIU
OLIIHKU BJIACTUBOCTEN BYT'ULIS Ta KOKCY, BAKOPHCTaH1 B AUCEPTaLiiHII poOOTIi, 30KpemMa
HAWBUIIOI TETJIOTH 3TOPsIHHS Ha cyxuid 0e33ompHUi ctaH 3rigHo JCTY 1SO 1928:2006
«ITanmuBa TBepal MiHepanbHI. Bu3HaueHHs HaWBUIIOI TEIUIOTH 3rOPSHHS METOJIOM
CHAJIOBAHHS B KaJOpPUMETPUYHI OOoMO1 Ta OOYMCIEHHS HAWHWKYOI TEIUIOTH
3TOPSIHHA», @ TAKOXK JIaOOpAaTOPHUI METO/ BU3HAUEHHS BUXOAY Ta SKOCTI KOKCY B 5-KI
nevi KoHcTpykiii JIT « Y XIH».

Y TperboMy po3AiNl TOCHIAXYBaIM BIUIMB MOKA3HUKIB SIKOCTI BYT'UIbHOT IIUXTH
Ha TEIJIOTY 3TOPSIHHS KOKCY.

BcranoBneno, mo MakcMMallbHa BeJIMYMHA HAWBHUINOI TEIUIOTH 3TOPSHHS
JOMEHHOTO KOKCY JIOCATA€ThCS NPH KOKCYBaHHI BYTUIBHMX IIUXT (HE3QJIEKHO BIJ
BEJIMUMHU iX HACUIHOI TYCTHMHH), IO XapaKTEepU3yIOTbCsl HACTYIHUM HabOpoM
nokasHukie skocti: Ro=0,91-0,94 %; V*'=305-31,0 %; C°'=83,80-83,83 %;
H"'=5,01-5,02 %; O4"*'=8,42-8,45 %.

[TinBumenus BMicTy razoBoro Byrunist 3 30 go 50 % mnpusBojae A0 MiABUILCHHS
TEIJIOTA 3TOPSHHS TOMEHHOro Kokcy 3 32,56 mo 32,88 MJIx/Kr mpu KOKCYBaHHI
HaBaJIbHOI mUXTH Ta 3 32,61 1o 32,93 MJDX/KT ipu KOKCyBaHHI TpaMOOBAHOI IIUXTH.
[lopanbiie 3pocTaHHs BMICTY Ta30BOrO BYTUUISL Y IIMXTI MPU3BOJAE 10 3HUKEHHS
TEIUIOTH 3rOpsiHHS KOKCy A0 32,79 Ta 32,87 MJIX/Kr BiANOBIAHO.

VY yerBepTOMy PO3IALIL JOCHIIKYBalM BIUIMB CIIOCOOY MIATOTOBKH BYTULIS 0

KOKCYBAaHHA Ha TCIJIOTY 3rOpPsAHHA KOKCY.
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JloBeneHo, 1o mpu 301IbIIEHHI TEPMiHIB 30€piraHHs BUKOPUCTOBYBAHUX JIJIs
OTPUMaHHS JIOMEHHOTO KOKCY BYTUIBHMX KOHILIEHTPATIB B1IOYBA€ThCS 3HIKECHHS
BEJIMYMH WOTO JIICHOI Ta ysIBHOI TYCTHHH, a TaKOX 3pOCTaHHs nmopyBaTocTi. Kpim Toro,
B1IOYBA€ThCS IMMIJABUIICHHS BMICTY MEHII BIOPSJAKOBAHOI 130TPOIHOI CTPYKTYPH 1,
BIJIMOBIAHO, 3HI)KCHHS OUIBII yHOPSJAKOBAHOI aHI30TPOINHOI CTPYKTYPHU KOKCY.
I'padiyHOo Ta MaTeMaTHYHO IMOKa3aHO BIUIMB IUX MOKA3HUKIB Ha TEIUIOTY 3TOPSHHS
JIOMEHHOTO KOKCY.

30utbieHHs BMIcTy Kiacy 0—3 MM y ByrinpHIA muXT1 3 77 10 83 % Nmpu3BOAUTH
70 3HUKEHHSI BUIIOI TEIUIOTH 3ropsiHHS KOokcy 3 32,24 no 32,20 MJx/kr, ToOTO
30uTbIIeHHST BMICcTY Kiacy 0-3 mMm Ha 1 % mpu3BOAUTH 10 3HUKEHHS BEJIMYMHM BUILOT
TEIJIOTU 3rOPsIHHS KOKCY B cepenHboMy Ha 0,0067 MJx/Kr.

30UTbIIIEHHST HACUMHOI TYCTMHU BYTUIBHUX IIHUXT, M0 XapaKTepU3YIOThCS
OJIHAKOBUM HabOpoM mMoKa3HUKiB skocti, 3 800 mo 1150 KF/ME, MPU3BOJIUTH 10
3pOCTaHHs HAaWBHUILO1 TEIJIOTH 3rOpsHHA ToMeHHOro Kokcy Ha 0,05-0,12 MJDx/kr.

VY m’stoMy po3aiil AOCTIIKYBaJid BIUIMB YMOB KOKCYBaHHSI Ta CIIOCOOY TaciHHS
Ha TEIUIOTY 3rOPSHHS KOKCY.

BcTaHoBIIEHO, 10 30iNBIIEHHS KiHIIEBOI TeMmepaTypu KokcyBanHs Ha 10 °C
OPU3BOJIUTH /10 3HM)KEHHS BEJIMYMHU TEIUIOTHU 3TOPSHHS KOKCY B cepenHbomy Ha 0,037
MJIx/Kr, a MiJBMILEHHS MIBHUIKOCTI KOKCYBaHHS Ha 1 MM/TOJ MIJBUILYE BEIUYUHY
TETJIOTU 3TOPSIHHS KOKCY B cepennboMy Ha 0,0493 MJIxk/Kr.

MakcumanbHUM PIBHEM HAMBUIIOI TETUIOTH 3TOPSIHHS HE3aJEXKHO Bl CHOCOOY
HOT0o raciHHsi, XapaKTepU3yeEThCS KOKC KPYIHICTIO Oulbllie 25 MM, a MiHIMQJIbHUM —
KOKC KpYIHICTIO MeHTe 10 mwm.

PiBeHb «TOTOBHOCTI» KOKCY, BUPQXCHHI BETUYMHAMU BUXOJY JETKUX PEUOBUH i
JIWCHOT TYCTUHHM, 3HAYHO BIIMBA€ HA BEJIMYMHY HAWBUIINOI TETUIOTH 3ropaHHs. MeHI
«TOTOBHI» JIOMEHHUNM KOKC XapaKTEePU3YEThCS OIIBIIMMH 3HAYCHHSIMH HAWBHUIIO1

TETJIOTH 3TOPSIHHS MOT0 KJIaciB KPYIMHOCTI.



BukopucTtanus cyxoro raciHHs MPHU3BOAUTH 0 30UIbIICHHS HAWBHUIIOI TEIJIOTU
3rOpsIHHSL KOKCY, 30KpeMa, 30UIbIIEHHS YacTKU KOKCY CYXOro TaciHHS Ha 1 %
OPU3BOAUTH A0 30UIbIICHHS TEIJIOTH 3TOPSHHSA PI3HUX KIIAaCIB KPYMHOCTI KOKCY Ha
0,0056—-0,0087 M JIx/kr.

HaiiGinpmuiM piBHEM 3HAYEHHS HAWBHUIIOI TEIUIOTH 3TOPSHHSA XapaKTePU3YETHCS
kokcoBuil muin YCI'K — Bucokomiposi30BaHHUN Martepial 3 MaKCHUMajdbHHUM BMICTOM
BYTJIEII0, MIHIMAJIbHUMU 30JIbHICTIO, BMICTOM JIETKUX PEYOBUH 1 BMICTOM KHCHIO.

3HaueHHS HAMBUINOI TEIUIOTH 3TOPSIHHS JOMEHHOTO KOKCY MOXE CIY)KUTU
KPUTEPIEM  OIIIHKUA CTYNEHS «TOTOBHOCTI» JIOMEHHOI'O KOKCY (Ha JOJAaTOK JI0 BXKE
HasIBHUX).

VY moctomy po3aiii Oyau po3poOeHi peKoMeHAAlli 010 MiBUIICHHS TEIJIOTH
3TOPSIHHSA KOKCY, a TAaK0XK BUKOHAHA TEXHIKO-€KOHOMIUHA OLliHKa pOOOTH.

HailiBumia TemyoTa 3ropsiHHS €, 3HAYHOIO MIPOI0, KEPOBAHUM TEXHOJOTIYHUM
MOKa3HUKOM SIKOCTI KOkcy. CnocoOu 11 mMiABUIIEHHS TOBUMHHI 0Oa3yBaTUCS Ha
onTuUMI3allli HACTYMHUX 3HAUYyIIMX YHWHHHUKIB: TIOKa3HUKH CJIEMEHTHOIO Ta
neTporpadivyHOro CKJIaay, a TAaKOX BUXIJI JETKUX PEYOBHH 3 IIUXTH 3 ypaxyBaHHSIM
MPOIIECiB OKUCHEHHSI, TPaHyJIOMETPUYHUM CKJIaJ 1 HACHUITHA TyCTHHA 3aBaHTAXXCHHS B
KaMmepi KOKCYBaHHS, PIB€Hb TEMIIEpaTyp B OMAIOBAIBHIN CUCTEMI, IIBUAKICTD, MTEPIO 1
KIHI[EBa TeMIIepaTypa KOKCYBaHHsI, CIIOCIO raciHHS 1 pO3MIPU YaCTOK KOKCY.

Po3paxoBaHo, 110 MiABUINEHHS TEMJIOTH 3ropsHHs Kokcy Ha 0,33 MJDxk/kr,
BHACJIIIOK BIIPOBADKEHHS PO3pOOJICHUX Yy JUCepTallii peKoMeHJallii, Mpu3Beae A0
exonoMii 1800 T kokcy Ha 1 muH. T 3a7i3a, ado 6,48 TpH/T 3ai3a.

Kuro4oBi cjioBa: Byrijuis, KOKC, TEIUIOTa 3TOPSHHS, MIATOTOBKA Ta KOKCYBaHHS

BYT'UILHOT IITUXTH, ITICJIS TIIYHA 00pOOKA KOKCY.
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SUMMARY

Myroshnychenko 1.V. Influence of raw materials and technological factors on
the calorific value of coke. — Qualifying scientific work on the rights of the
manuscript.

The dissertation on competition of a scientific degree of the doctor of philosophy
on a specialty 161 — chemical technologies and engineering (16 — chemical and
bioengineering). National Technical University "Kharkiv Polytechnic Institute™ Ministry
of Education and Science of Ukraine, Kharkiv, 2021.

The dissertation work is directed on development of scientific bases and
representations concerning influence of a complex of factors of production of coke on
size of its heat of combustion.

The object of research — the process of forming the heat of combustion of blast
furnace coke under the influence of raw materials and technological factors of its
production.

The subject of research — coal concentrates, coal charge, blast furnace coke, the
scheme of preparation and conditions of coking of coal charge, post-furnace processing
of blast furnace coke.

In the dissertation work on the basis of development of scientific ideas on
influence of raw materials and technological factors of coke production on size of its
highest heat of combustion the important scientific and technical problem which is
characterized by scientific novelty and has practical value is solved, namely —
scientifically proved recommendations on management of the highest heat of coke
combustion.

The research was carried out using theoretical and empirical research methods.
Among the theoretical methods used system analysis and synthesis, generalization,
formalization, classification, analogy. In the experimental part of the work used modern

standardized methods for determining the properties of coal — sieve, proximate (W', W,



2

A s% V¥ plastometric (X, y), petrographic (Ro, Vi, Sv, I, L, reflectogram vitrinite)
and ultimate (C*", H*™ N%' s% 0% analyzes. In addition, the expansion pressure and
bulk density of coal and charge were determined.

To determine the oxidation of coal and charges used DSTU 7611:2014 “Coal. The
method of determining the oxidation and the degree of oxidation”.

The quality of the obtained coke was evaluated by sieve, proximate (W', W?, A,
S% VN, ultimate (C*™, H® N% s% O%) and calorimetric (Q™, Q") analyzes,
determined its real and apparent density, porosity, Ginsbourg abrasive hardness and
Gryaznov structural strength, microstructure (ratio of anisotropic and isotropic texture),
reactivity, as well as mechanical and post-reaction strength. Statistical analysis of the
results and development of mathematical equations was performed using a licensed
computer program Microsoft Excel.

The introduction substantiates the relevance of the research tasks, shows the
connection of work with scientific programs, plans, topics, formulates the purpose and
main task, presents the scientific novelty and practical significance of the results,
determines the personal contribution of the applicant, noted approbation of work results.

The first section provides an analytical review of information sources. The
urgency of the topic at the level not only of the country but also of foreign schools is
considered.

It is established that the production of pig iron has the greatest energy saving
potential in ferrous metallurgy, and the processes in blast furnaces and coke production.
The absence of even optional requirements for the heat of combustion of blast furnace
coke produced by Ukrainian and foreign enterprises is shown.

The available equations for calculating the heat of combustion of liquid and solid
fuels do not allow to predict with sufficient accuracy the heat of combustion of blast
furnace coke.

Due to the lack of scientific results in the field of influence of raw materials and

technological factors of coke production on the value of its heat of combustion, there are
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currently no technically sound technological methods to increase it, which necessitates
further research in this direction.

The second section describes the necessary and sufficient set of instrumental,
mostly standardized methods for studying the composition and properties of coal and
coke. In addition, the main methods of evaluating the properties of coal and coke used in
the dissertation, in particular the highest heat of combustion for dry ashless according to
DSTU ISO 1928:2006 "Solid mineral fuels. Determination of the maximum heat of
combustion by the method of combustion in a calorimetric bomb and calculation of the
lowest heat of combustion", as well as a laboratory method for determining the yield and
quality of coke in a 5-kg furnace design SE "UKHIN".

In the third section, the influence of coal charge quality indicators on the heat of
combustion of coke was investigated.

It is established that the maximum value of the highest heat of combustion of blast
furnace coke is achieved when coking coal charges (regardless of the value of their bulk
density), which are characterized by the following set of quality indicators: Ry=0.91—
0.94%; V*'=30.5-31.0%; C**'=83.80-83.83%; H™'=5.01-5.02%; O,™" = 8.42-8.45%.

Increasing the gas coal content from 30 to 50% leads to an increase in the heat of
combustion of blast furnace coke from 32.56 to 32.88 MJ/kg when coking the bulk
charge and from 32.61 to 32.93 MJ/kg when coking the compacted charge. Further
increase in the content of gas coal in the charge leads to a decrease in the heat of
combustion of coke to 32.79 and 32.87 MJ/kg, respectively.

The fourth section investigated the effect of the method of preparation of coal for
coking on the heat of combustion of coke.

It is proved that when the shelf life of coal concentrates used to obtain blast
furnace coke increases, the values of its real and imaginary density decrease, as well as
the increase in porosity. In addition, there is an increase in the content of less ordered

isotropic structure and, accordingly, a decrease in more ordered anisotropic structure of
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coke. The influence of these indicators on the heat of combustion of blast furnace coke
is shown graphically and mathematically.

Increasing the content of class 0—3 mm in the coal charge from 77 to 83% leads to
a decrease in the higher heat of combustion of coke from 32.24 to 32.20 MJ/Kg, i.e.
increasing the content of class 0-3 mm by 1% leads to a decrease in the value of higher
heat of combustion of coke on average by 0.0067 MJ/kg.

Increasing the bulk density of coal charge, characterized by the same set of quality
indicators, from 800 to 1150 kg/m®, leads to an increase in the highest heat of
combustion of blast furnace coke by 0.05-0.12 MJ/kg.

The fifth section examines the effect of coking conditions and quenching methods
on the heat of combustion of coke.

It was found that increasing the final coking temperature by 10 °C reduces the heat
of combustion of coke by an average of 0.037 MJ/kg, and increasing the rate of coking
by 1 mm/h increases the heat of combustion of coke by an average of 0.0493 MJ/kg.

The maximum level of the highest heat of combustion, regardless of the method
of its extinguishing, is characterized by coke with a size of more than 25 mm, and the
minimum — coke with a size of less than 10 mm.

The level of "readiness"” of coke, expressed by the values of volatile matter yield
and actual density, significantly affects the value of the highest heat of combustion. Less
"finished" blast furnace coke is characterized by higher values of the highest heat of
combustion of its size classes.

The use of dry quenching leads to an increase in the highest heat of combustion of
coke, in particular, an increase in the share of dry quenching coke by 1% leads to an
increase in the heat of combustion of different coke size classes by 0.0056-0.0087
MJ/kg

The highest level of the highest heat of combustion is characterized by coke dust
USGK — highly pyrolyzed material with maximum carbon content, minimum ash

content, volatile matter content and oxygen content.
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The value of the highest heat of combustion of blast furnace coke can serve as a
criterion for assessing the degree of “readiness" of blast furnace coke (in addition to
existing ones).

In the sixth section, recommendations for increasing the heat of combustion of
coke were developed, as well as a technical and economic evaluation of the work.

The highest heat of combustion is, to a large extent, a controlled technological
indicator of coke quality. Methods of its increase should be based on optimization of the
following important factors: indicators of elemental and petrographic composition, as
well as the yield of volatile substances from the charge taking into account oxidation
processes, particle size distribution and bulk loading density in the coking chamber,
temperature in the heating system, speed, period and final coking temperature, method
of quenching and particle size of coke.

It is estimated that increasing the heat of combustion of coke by 0.33 MJ/kg, due
to the implementation of the recommendations developed in the dissertation, will save
1800 tons of coke per 1 million tons of iron, or 6.48 UAH/ton of iron.

Key words: coal, coke, heat of combustion, preparation and coking of coal

charge, after furnace processing of coke.
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