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g R g, COREE o s a1 @ o3
/K /%
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T3 1373 1.5 100 502 663 360 137 534 665
T4 1573 05 35 568 592 530 436 614 683
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Shen F.,, Gupta S., Liu Y.,Meng Q., French D., Sahajwalla V. Effect of reaction conditions on coke tumbling strength, carbon
structure and mineralogy[J], Fuel, 111(2013): 223-228.
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Kh, EI, BE K, IFEE, FERNMELRMN R Z A GED], oS TS, 2013,13 (3) : 512-518.
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Juho A. Haapakangas, Juha A. Uusitalo, Olli J. Mattila, Stanislav S. Gornostayev, David A. Porter, and Timo M. J. Fabritius, The
Hot Strength of Industrial Cokes-Evaluation of Coke Properties that Affect Its High-Temperature Strength[J], steel research int.
85(2014)N0.9999,1-12
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Parameter Code Al A2 A3 A4 A2*%  A3* . A .
o W J5E A0 e i Ve B A BB 52 e . (HIX Le R bR 5 AR
quivalent circular diameter, . . L B 5 )
ums D 12T 90 a2 AOLA OTT SIS e AR A, BVRER P ALEE R L%
Feret ratio, % Fr 559 552 556 555 552 542 . o b
Mean wall thickness, wm W 652 533 543 702 | 557 656 LESTRANAK R, Fanyu Meng 32 I IEfR 5SS
Total porosity, % P 61.8 544 559 541 439 503 ¥
Pore size distribution factor Se 1.33 150 187 198 122 1.59
Pore rugosity factor R, 106 111 116 120 111 1.15 57 (WXSXRe) / (PXD)
F . . . . . . S A 24 ) < 9 - =
Average roundness R 060 062 065 068 061 064 A W-PHERE, Se-ABAMET, Re-AAMNE, P-BAAE,
Modified parameter, % St 1.17 | 171 222 304 255 272 D-mEER
@ B IR T 10001472 I 1L -

FERA2% FlIA3*AE HIA2FIASIR A [ 15 5 T Z 77

Fanyu Meng, Sushil Gupta, David French, etc, Characterization of microstructure and strength of coke particles
and their dependence on coal properties[J], Powder Technology, 320(2017)240-256.
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Fanyu Meng, Sushil Gupta, David French, etc, Characterization of microstructure and strength of coke particles
and their dependence on coal properties[J], Powder Technology, 320(2017)240-256.
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Typical images of four cokes illustrating
the differences between closed pores of
high roundness (red), and connected pores
of low roundness (green); and carbon
matrix appears grey in colour images.
VUt EE R AL, 20ty e 3 AL
IRt ORI BE A AL, KR T

Fanyu Meng, Sushil Gupta, David French, etc, Characterization of
microstructure and strength of coke particles and their dependence on coal
properties[J], Powder Technology, 320(2017)240-256.
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Fanyu Meng, Sushil Gupta, David French, etc, Characterization of microstructure and strength of coke particles
and their dependence on coal properties[J], Powder Technology, 320(2017)240-256.
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Typical images of two stamp-charged cokes
illustrating closed pores with high roundness values
(red), and connected pores with low roundness
(green); and carbon matrix appears grey in colour.
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Fanyu Meng, Sushil Gupta, David French, etc, Characterization of microstructure and strength of coke particles
and their dependence on coal properties[J], Powder Technology, 320(2017)240-256.
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coked 100
ERDFE RGN TERREEAET |, e o -3
FEIR 1995 AT 9 5. . =
Bl ENORMTRARMAZRE00C &0
b SEHR (N2-C0-C02) —RE (BFE . o —

1400 o(: ) Time, min

Gas composition—-temperature profiles for gasification test

Xing Xing, Harold Rogers, Guangging Zhang, etc, Changes in Pore Structure of Metallurgical Cokes under Blast
Furnace Conditions[J], Energy & Fuels 2016, 30, 161-170.
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(1) A AN =y i A A R AL coke 1

coke 2
BT, £1400°CS AL =5 coke 3

1S P ) R DR T coxe t

coke 5
A, coke 6
coke 7
coke 8
coke 9

b

SINOSTEEL

BRERBNSULERIPIREERN, MPa

coke A
7.71(0.31)a
7.10 (0.30)
6.38 (0.26)
5.51 (0.25)
4.95 (0.26)
7.07 (0.24)
6.91 (0.31)
6.92 (0.34)
6.99 (0.19)

coke C
4.62 (0.23)
4.30 (0.20)
3.82(0.24)
3.35(0.21)
2.86 (0.26)
4.28 (0.23)
4.06 (0.25)
3.81 (0.27)
3.68 (0.30)

coke D
5.49 (0.33)
5.23 (0.42)/1400
5.10 (0.32)/1600
5.05 (0.30)/1800
4.83 (0.34)/2000
5.14 (0.37)/1000
4.82 (0.32)/1200
4.53 (0.36)/1400
4.36 (0.38)/1400+

a Relative standard deviation of measurement.

Xing Xing, Harold Rogers, Guangging Zhang, etc, Changes in Pore Structure of Metallurgical Cokes under Blast
Furnace Conditions[J], Energy & Fuels 2016, 30, 161-170.
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(2) 54t (2£1400°C) FIEIE (
1400-2000°C) ¥ &R FLF NS
LR SFBE N, FE1400°CHALEL &
Y X AL R ASLRST BB s
M) B Ko e IO P AR IR DFE 1400°C
AL EE2000°C S IR A LR
FLRST 38 i s 1) 5K

Xing Xing, Harold Rogers, Guangging Zhang, etc, Changes in Pore Structure of Metallurgical Cokes under Blast
Furnace Conditions[J], Energy & Fuels 2016, 30, 161-170.

HENRERINEE

EEA R RENSUF G TERIILRARNL, %

coke 1
coke 2
coke 3
coke 4
coke 5
coke 6
coke 7
coke 8

coke 9

coke A

51.1(0.12) a

53.3 (0.11)
54.8 (0.14)
55.7 (0.09)
59.5 (0.12)
53.5 (0.10)
55.5 (0.12)
54.9 (0.13)
56.0 (0.11)

coke C

66.3 (0.12)
69.0 (0.09)
70.5 (0.08)
71.3 (0.08)
72.6 (0.07)
67.2 (0.10)
68.4 (0.10)
68.7 (0.09)
69.3 (0.09)

coke D

57.9 (0.11)
58.7 (0.14)
59.8 (0.11)
59.2 (0.11)
61.4 (0.11)
58.3 (0.15)
60.6 (0.13)
63.1 (0.10)
63.6 (0.10)

b

SINOSTEEL



equ_ivalent area fracti(_)n of
( ) &ﬁ L 2 #ﬁﬁjﬁﬁ —‘—‘* ?L\ﬁ%{él: B/J/E{/t ral_.lreein perimeter, di;:zlrrii]fer, a‘;}e(;-:ege l::));f)sd;\:g;
4 W 2 ? Bﬁfn % )\ l% F A M. N —F \ .umi pHm Hm roundness <0.1, %
Cok? 16304 527 108 0.74 2.7
(3) g«:%?ﬂ%ﬂz/—:ﬂ/ﬁ, Fﬁﬁ‘:%ﬁ?\f}—z’ N[/ :[:/}j?(L Ig%l JIE'I\ coﬁ 19457 605 115 0.67 89
2 & =1 R " D CO}]{; 25068 778 118 0.52 21.8
E %I:< ‘F IKEF‘ ) /fEi A E }L I:{E{ ﬁi/\ rE [:I-/‘ J: 9‘—[_‘ ° coke 26095 675 126 Yo72 12.2

A9 -

1400°C A ME A IRARICTLBAZE M IIABAY, ke omr 72 1o o3
EU% EIA j( ﬂ: IEJ ?J]I?l E E(J % ?ﬂl?l 5‘5& % ) 'fEl. /J\ ﬂ: coke 35423 1205 127 0.31 466

coke 69871 2254 138 0.7 59.9
o~ = vH EI/J/%& % = '—‘*;ré[;l_‘ ¥ ?j—_{' CcS
2000 C IH‘I/J]]]‘ MK o {E[ ’ Iﬁ‘l)i AVA :g?\: y coke 48601 1490 128 YV o028 53.0
Co
o = o~ = vH E[/J Kk 18760 599 110 0.66 13.0
D 1400°CHEAAEH K T2000°C HIRHT =%
N coke 19268 647 112 0.58 14.2
5(\& % D2
© coke 21175 750 TS 0.47 262
D5
coke 35119 886 127 v 0.56 35.7
D9
“Only pores with an area of more than 1000 gm?” are included in this
table.

Xing Xing, Harold Rogers, Guangging Zhang, etc, Changes in Pore Structure of Metallurgical Cokes under Blast
Furnace Conditions[J], Energy & Fuels 2016, 30, 161-170.
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Xing Xing, Harold Rogers, Guangging Zhang etc, Changes in Pore Structure of Metallurgical Cokes under Blast

Furnace Conditions[J

], Energy & Fuels 2016, 30, 161-170.
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The effect of properties of coal precursors on the micro- and macro-strength of cokes produced
in a pilot oven was studied upon the gasification and annealing test conditions which more
closely simulated those found in a BF. The specific methodology utilised included gasification of
coke with BF gas-temperature profile from 900 to 1400° C (corresponding from the thermal
reserve zone to the cohesive zone) and annealing of coke up to 2000 ° C (corresponding to the
raceway region). General agreement was achieved between the properties for the cokes
subjected to the simulated BF conditions and those for the cokes sampled from operating BF.
The major findings are:

1. FIAFRRERT S R PE R A P AR IR, BEAE AR IR I CSR/CRIAHIL,  7EA
SRR AR T DA 0 50 5 222 E AR B i

Xing Xing, Harold Rogers, Paul Zulli etc. Effect of coal properties on the strength of coke under simulated blast
furnace conditions [J], Fuel 237 (2019) 775-785.
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Xing Xing, Harold Rogers, Paul Zulli etc. Effect of coal properties on the strength of coke under simulated blast
furnace conditions [J], Fuel 237 (2019) 775-785.
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Xing Xing, Harold Rogers, Paul Zulli etc. Effect of coal properties on the strength of coke under simulated blast
furnace conditions [J], Fuel 237 (2019) 775-785.
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The cokes produced from single coals and blends of these coals were studied under the simulated BF

conditions. The specific methodologies included gasification of cokes in the BF gas atmosphere (CO-CO 2 -N 2
-H 2 -H 2 O) from 900 to 1400° C (corresponding to the conditions from the thermal reserve zone to the
cohesive zone) and annealing of cokes at 1800 and 2000° Cin the N 2 -H 2 -CO atmosphere (corresponding
to the conditions within and at the back of raceway region). The post treated cokes were characterised using
specific materials characterization techniques to determine the change of coke properties in both micro-and
macro-scales. The measured properties were compared with weight average values assuming additivity law
to understand the effect of coal interactions during carbonisation on the coke properties under the si-

mulated BF conditions. The major finds are:

Xing Xing, Effects of coal interactions during cokemaking on coke properties under
simulated blast furnace conditions[J], Fuel Processing Technology 199 (2020) 106274 .
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Xing Xing, Effects of coal interactions during cokemaking on coke properties under
simulated blast furnace conditions[J], Fuel Processing Technology 199 (2020) 106274 .
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Xing Xing, Effects of coal interactions during cokemaking on coke properties under
simulated blast furnace conditions[J], Fuel Processing Technology 199 (2020) 106274 .
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Xing Xing, Effects of coal interactions during cokemaking on coke properties under
simulated blast furnace conditions[J], Fuel Processing Technology 199 (2020) 106274 .
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* Ten structural
features identified
that contribute to
coke failure

 Each coke shows a
unique fracture
profile that can be
summarised in spider
graphs

Propagation
Direction

Twist Hackle
Lines

Richard Roest, Hannah Lomas, Merrick Mahoney and Sushil Gupta, Understanding Cokes Performance in Blast
Furnace Conditions-Coke Strength Extension[R], ACARP Project C17050 Published 07/11/2014.
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Richard Roest, Hannah Lomas, Merrick Mahoney and Sushil Gupta, Understanding Cokes Performance in Blast
Furnace Conditions-Coke Strength Extension[R], ACARP Project C17050 Published 07/11/2014.
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Richard Roest, Hannah Lomas, Merrick Mahoney and Sushil Gupta, Understanding Cokes Performance in Blast

Furnace Conditions-Coke Strength Extension[R], ACARP Project C17050 Published 07/11/2014.
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