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Effect of Inert Size on Coke Strength

Yukihiro KUBOTA, Seiji NOMURA, Takashi ARIMA and Kenji KATO

Synopsis

: In order to improve coke strength by technique of coal size control, it is essential to understand relationship between inert size and coke

strength. The size and area of inert in coke was measured with a microscope and an image analysis technique and the effect of inert size on

coke strength was investigated. Moreover the reason why DI'*" ; leveled off at inert size of 1.5 mm was investigated.

The results are follows.

(1) When the inert size is between about 1.5 mm and 5 mm, surface breakage product (DI'® ) decreases as the size of inert in coke be-

comes smaller. When the inert size is over about 5.0 mm, volume breakage product (D

1'%, |5) decreases as the inert size becomes smaller.

(2) The effect of 1% inert in coke on DI'*® , and DI'*’, |, was clarified.

(3) According to Hertzian contact theory and Griffith equation, it is estimated that the crack under 0.5 mm doesn’t grow by fall of coke

in drum tester. Critical inert size (1.5 mm) is appropriate values for this critical crack size (0.5 mm), because size of the crack around inert

particle is equal to the inert size or is smaller than it.

Key words: coke; coal; coke strength; inert size; image analysis; tensile stress; crack; Griffith equation; Hertzian contact theory.
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1. Collection of lump coal ‘ |2. Crush of lump coal‘

lump coal over 15 mm

Lo Qo O —» AN Crusher

8}

Coal A:
raw coal

under 15 mm

4. Adjusting to
each particle fraction

3. Inert concentrated coal

0.1-0.3 mm Coal B:
03-06mm ¢———— bomxomzsa®mysd ‘inert concentrated coal’
0.6-1.2mm Coarse coal over 6 mm
2.0-4.0mm ‘
5.0-7.0 mm

10-15 mm under 6 mm

Fig. 1. Preparation procedure of inert concentrated coal.

Table 1. Characterization of the coals used.

Proximate
analysis (db.) Total Maximum
(mass%) dilatation fluidity
ASH VM (vol.%) |(log MF/ddpm)
CoalA| 86 247 114 2.78
CoalB| 14.9 20.7 0 0.30
reactives inerts
CoalA [T B Vitrinite
Coal B 0.1-0.3 mm W Exinite
O Semi-fusinite
Coal B 0.3-0.6 mm @ Fusinite
Coal B 0.6-1.2 mm & Sc,Ma,Mi
[ Mineral

Coal B 2.0-4.0 mm
Sc :Sclerotinite
Ma:Macrinite
Mi :Micrinite

Coal B 10-15mm |7

0%

20%

40% 60%

(Vol.%)

80% 100%

Fig. 2. Maceral components of the coals used.
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Table 2. Blending ratio and coal size condition.

Blending ratio (mass.%) Coal size (mm)
No Coal A Coal B Coal A Coal B
1 100 0 -1.5 -
2 85 15 1.5 0.1-0.3
3 85 15 -1.5 0.3-0.6
4 85 15 -1.5 0.6-1.2
5 85 15 1.5 2.0-4.0
6 85 15 1.5 5.0-7.0
7 85 15 -1.5 10-15
‘ Heating wall 35mm . .
} Heating wall
§ Coke lump
120mm I | | |
N ,

Polished Surface (cut line)

Fig. 3. Position of coke lamp picked up and polished sur-
face for microscopic analysis.
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Fig. 4. Photographs of No. 5 coke (a) before inert marking and (b) after inert marking.
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Fig. 7. Size distribution of (a) all inert in coke and (b) inert of Coal B in coke.
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Fig. 8. Total percentage of inert of Coal B in coke.
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Fig. 11. (a) Crack radially generated from inert and (b) Crack around inert.
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Fig. 13. Distribution of the r-direction stress effecting on

the surface of coke.
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Fig. 14. Distribution of (a) the tensile stress effecting on
the surface of coke and (b) the critical size of
crack.
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