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Estimation of the Pore Partition Strength of Metallurgical Coke

Masaru Nisummura, Kanji Matsupara and Shingo Asapa

Synopsis : Quantitative estimation method for pore partition strength of metallurgical coke was studied with mercury porosimetry.
Two peaks were observed in the relationship between intrusion pressure and differential intrusion volume that was
measured for a piece of coke sample. One peak occurred because of intrusion to open pores in coke and the other peak
occurred because of intrusion to the pores generated by breakage of pore partitions of closed pores. This phenomenon
was clarified based on the difference between the result of a piece of coke sample and crushed sample, and based on
the observation of coke sample surface with SEM. Therefore, it was ascertained that the pore partition strength could
be estimated by quantification of pressure distribution of intrusion resulted from breakage of closed pore partition. The
pore partition strength was measured according to this method for a couple of coke sample. The values of pore partition
strength were in the range of 0.74~3.08 MPa from these measurements, and the pore partition strength became larger
with the thickness of pore partition and with the coal rank.

Key words : metallurgical coke ; pore partition strength ; mercury porosimetry.
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Table 1. Properties of coal samples.

Sample  Ash VM - logMF Ro Tl H/C 0/C

% X, daf - X 1 -
A 9.9 262 337 L12 30.2 0.658 0.041
B 6.6 33.4 294 0.94 14.8 0.712 0.060
¢ 6.6 36.9 3.7 094 153 0.732 0.061
D 7.4 39.8 2.83 0.70 17.9 0.789 . 0.087
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Fig. 1. Apparatus for carbonization.
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Fig. 2. Preperation of coke samples for various
measurements.
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Fig. 3. Relationship between intrusion pressure and
differential intrusion volume with mercury
porosimetry. (A piece of coke sample:
¢ 10mm X 3mm®)

Pore Diameter ,um

103 102 10! 100 107! 102 103

2o T T T T T

s
30
° < . .
> Particle Size:
s 2L 47-74 um
‘B
=1
S
£
8 1 _
=
c
Q
@
£ .
& o | 1 1 ] ]

0.01 0.1 1 10 100 1000

Intrusion Pressure, MPa

Fig. 4. Relationship between intrusion pressure and
differential intrusion volume with mercury
porosimetry. (Powder sample : 48~ 744m)
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Fig. 5. Mechanism for pore partition breakage of
coke sample with Mercury porosimetry.
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Fig. 6. SEM image of surface of coke powder.
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Fig. 7. Pore structure model for coke.
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Table 2. Test results.

Coal Packing density d, * P.?®
Samples . (kg/m®) (um) (MP a)
A 650 26.8 2.00
750 30.9 2.25
850 38.5 3.08
B 650 17.7 0.87
750 33.8 1.57
850 40.4 2.09
C 650 35.8 1.74
750 41.1 1.99
850 48.7 2. 46
D 650 18.5 0.74
750 26.6 0. 86
850 3h.7 1.09

a. d, :Thickness of pore partition.
b. P. :Pore partition strength.
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Fig. 8. Relationship between pore partition thick-
ness (d,) and pore partition strength (P.) in
various coke samples.
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Fig. 9. Relationship between reflectance in oil (Ro)
of coals and pore partition strength (P.) of
coke in the case of thickness of pore parti-
tion dp =30gm.
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