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Investigation of Bonding Pattern of Coal Particles and Factors
for Determination of Coke Properties during Carbonization

Synopsis:

Kunihiko NISHIOKA and Shuhei YOSHIDA

The coking mechanism is considered as a process that the pulverized coal is changed into a lump of porous
carbon structure after it is softened and melted with thermally decomposition by heating. From this point

of view, the following items are investigated.

(1) A bonding pattern for lumping the pulverized coal and a mechanism for the distribution of coke

porosity across the oven width.

(2) Analysis of affecting factors of an inherent strength and grafitization which are important for the

evaluation of coke qualities.
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Fig. 1. Bonding patterns of particle.
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Fig. 2. Schematic diagram of coal dilatation.
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Fig. 3. Material transfer model during the
carbonization.
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Fig. 4. Apparatus for studying the gas deposition
in externally heated coke breeze.
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Table 1. Properties of each coal and coke for carbonization test by a 250 kg test oven.

Properties & :
Blending Coal Coke Blending ratio
Test\ Sample ratio | M (%, d.b) Ash (%, d.b) TS (%, d.b) TD*D (%) Dr*® (%) TS (%) Ash (%) (%)
No. 1 Miike 43.0 9.3 2.10 235 398 1.55 15.2 60
N Coal Mt. 25.8 8.9 0.25 0 0 0.23 11.6 40
No. 2 Goonyella 26.6 8.0 0.53 208 364 0. 48 9.8 70
: Petroleum coke 13.1 0.5 2.01 0 0 1.80 0.6 30
*D Total dilatation *¥ True dilatation
1.1
b S cont.in Miike coke : 1.55%
§ S cont.in Coal Mt.coke : 0.23%
31ﬁ-\%
2 -0
c
: S —
Division No. 1 —Wall side 1004 5 0.9F mean S cont.0.95%
=
S
(72}
0 8 1 L L . 1 — L L 1 L
1 2 3 4 5 6 7 8 9 10
Oven Division No. Oven
wall center

Division No. 5 —Middle 1004

- e . ——
Division No. 9 —Center 100

Photo. 1. Coke texture across the oven width
(coal : Miike).
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Fig. 6. Variation of the sulfur contents across
the oven width.

e 5
E% 1.05 Goonyella coke S :0.48%
8 Petroleum coke S : 1.80%
s 1.00F o
2 —_
3 AN °
« 0.95} fo) 0\
2 [0}
3 000 °
- 0.90 Goonyella coke ash : 9.8%
RN 6.9} Petroleum coke ash: 0.6%
Y o—o.
€ [\
£ g71e %
(= L
c s
<
1 L i} L 1 1 L L 1 1
6.5 1 2 3 4 5 6 7 8 9 1
Oven Division No. Oven
wall center

Fig. 7. Distribution of the sulfur and ash contents
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Fig. 8. Variation of the heating rate across the
oven width.
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Fig. 9. Relation between micro-strength of coke
and mean reflectance of original coal.
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Table 2. Properties of each coal.

Properties Proximate analysis True dilatation Petrographic analysis
VM Ash FC (%) Mean reflectance Total reactives Total inerts
Coal (%, d.b.) (%, d.b.) (%, d.b.) %) (% (%
Cerro 18.0 7.0 75.0 199 1.58 88.6 11. 4
Goonyena " e & 6.1 o L8 3 i
60 TNEERSESBEE L E2 Dh, ThboRH$E
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5 ROBRACELRNERR > B L OEE&EE LToR
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Fig. 11. Relation between carbonization ISR 3-1.1 L EEOHET, ARILER L ORNERRE

temperature and micro-strength.
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Fig. 12. Influence of coal properties on
crystallite size of coke.
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