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Effect of Coke Pore Structure on Coke Tensile Strength before/after CO, Reaction and Surface-breakage Strength

Tetsuya YAMAMOTO, Kouji HANAOKA, Seiji SAKAMOTO, Izumi SHIMOYAMA , Katsutoshi 1GAwWA and Kanji TAKEDA

Synopsis

: The surface-breakage behavior of coke is examined to make clear the influence of the pore structure on the tumbler strength. This behavior is

formulated numerically on first order rate equations consisted of coarse and fine powder generation rates. Each generation rates are estimated

from particle size distribution of coke after the tumbler test. The relations between pore volume of coke and the powder generation rate con-

stants are investigated. The rate constant of the coarse powder generation increases with increasing coarse pore volume of coke, and the rate

constant of the fine powder generation depends on the fine pore volume. The tumbler strength estimated from the pore volume of coke is in a

good agreement with the measured value. Furthermore, the effect of coke pore structure on tensile strength before/after CO, reaction is stud-

ied. The pore volume of coke over 100 um has a large influence on tensile strength. Tensile strength after CO, reaction is affected by the pore

volume under 1 gm. In the coke with larger pore volume under 1 pm, the coke degradation is suppressed after CO, reaction because gasifica-

tion occurred preferentially at the surface of the coke.
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Table 1. Coal properties.

Coal Mean Maximum Volatile Ash
maximum fluidity matter
reflectance (dry basis) | (dry basis)
in oil (%) (log ddpm) | (mass%) (mass%)
D 0.80 1.66 35.9 8.6
E 112 2.65 27.0 7.9
F 1.14 3.91 27.7 10.0
G 1.15 2.06 26.0 8.9
H 1.40 1.20 20.0 9.6
I 1.41 2.58 214 9.8
J 1.61 1.32 18.4 9.4
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Fig. 1. Coke size distribution after tumbler test.
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Fig. 2. Change in weight fraction of coke (6 mm) after
degradation using tumbler test machine.
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Fig. 3. Coke size distribution after tumbler test (lump

coke).
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Fig. 4. Coke size distribution after tumbler test (coke
fines).
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Fig. 5. Particle size distribution of several coke after tum-

bler test (Rosin-Rammler plot).
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Fig. 6. Re}(%tion between weight fraction of coke fines and
TI*,.
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Fig. 8. Change in surface area after degradation using
tumbler test machine.
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Table 2. Coke properties.

Coke o Por** pai* CRI CSR
(MPa) =) (log Pa) | (mass%) (mass%)

a 5.4 0.502 14 324 59.2

B 5.2 0.505 20 312 57.0

Y 5.0 0.500 2.2 29.4 55.1

* 0y :Tensile strength
*% Por: Porosity of coke

*%* Paj : Abrasion index of coke pore wall 8
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Fig. 13. Relation between tensile strength and pore vol-
ume (+10 um).
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