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Investigation of Micro Carbon Structure of Coke and Semi-coke Using Hand-picking Method

Kayoko MORISHITA, Daisuke ANRAKU, Tatsuya TACHIHARA, Hiroshi MURAKAMYI, Tetsuya YAMAMOTO and Tukayuki TAKARADA

Synopsis : Coal is a complicated mixture, which consists of inorganic matters and organic matters. Therefore, coke formed through pyrolysis of coal is

also a complicated mixture. On the other hand, there are many reports for the relation between carbon structure of coke and the strength, and
the carbon structure of bulk coke is used experientially as one of index for evaluation of coke quality. It is important for an essential under-
standing to get information based on the each microstructure because of complexity of coke. In this study, the technique of sampling arbi-
trary tiny parts was developed, and the carbon structure of the tiny coke partial was analyzed. Consequently, it was revealed that high quality
coke had uniform carbon structure, but the structures of inferior coke were heterogeneous. It was recognized that crystallinity of coke is in-
fluenced by the kind of mineral matter and its distribution in addition to the type of organic matter such as soft carbon and hard carbon.

Key words : coke; hand-picking method; micro carbon structure.
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Table 1. Analysis of coal.

Proximate Analysis
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Table 2. Influence of particle size on cristallinity evalua-

tion.
particle size [y m] doozy [A]  Lc[A]

single particle measurement

106-150 340 31.2

150-250 340 321

>250 3.41 32.6
powder diffraction method

<45 3.40 145.1
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Fig. 2. The effect of coal type on crystallinity.

Table 3. The difference of crystallinity between various

17 19 2
Le [A]

23 25 27

samples.
diooz) [A] Lc[A]
average (dev.) average(dev.)
Go coke 347 (0.0238) 2206 (1.57)
Go semi-coke 3.53 (0.0640) 16.31 (2.31)
En coke 350 (0.0313) 19.82 (2.68)
En semi-coke 367 (0.198) 16.45 (4.10)
Kyotani et al. 1%
Go coke. 3.43 - 18 -
En coke* 348 - 13 -

*heat treated at 1000°C

Table 4. The porosity and mean wall thickness of various

samples.
porosity wall thickness
(%) (mm)
Go coke 46.6 0.101
Go semi-coke 54.1 0.117
En coke 49.9 0.112
En semi-coke 51.0 0.121
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Fig. 5. The effect of coexistence of mineral matter on
crystallinity (En coke).

Table 5. The relation between inorganic compounds in-
cluded and crystallinity.

Go coke En coke
dooy) [A]  Lc[A]  dioy [A] Lc[A]
Si/Al/O -rich 3.46 24.3 3.54 17.5
Fe/S -rich 343 27.2 3.52 241
Ti/O -rich 3.42 26.4 3.51 22.3
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