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In Situ Observation of Coke Gasification and Behavior of Ash

Hiroki TAKAMARU, Yoshiaki KASHIWAYA and Kuniyoshi ISHII

Synopsis

: On the basis of the structure of pore distribution, the texture was classified into two regions, one was a dense structure originated from the in-

erts texture of coal, and the other was a foamed structure originated from the reactives. To clarify the gasification reaction and the high tem-
perature behavior of ash in coke, the direct observation of the structures was carried out by high temperature laser microscope, u-XRF and y-
XRD. The results were interpreted to explain the high temperature behavior of coke from the viewpoint of the macroscopic and microscopic
scale.

The composition of ash was different according to the structures. The main components in ash of the dense structure were SiO,, CaO and
Al,O,. On the other hand in the foamed structure, S and Fe,O; were main components. From the result of the direct observation of coke reac-
tion in Ar atmosphere, some pore filled with a melted ash in the foamed structure was observed around 1000°C. While in 30%CO,-Ar at-
mosphere, the melting behavior of ash was not observed in the foamed structure, however, the dense structure was covered by a melted ash.
The morphology of the ash observed after gasification reaction was the plate type in one of the dense area, the spherical slags were also ob-
served in the foamed structure and the part of the dense structure. Using (-XRD, the crystalline size of graphite for the different structure
was estimated by Sherrer’s equation. The mechanism of growing of graphite crystal in high temperature was proposed.

Key words: coke; pore structure; ash distribution; inerts; crystalline size; gasification.
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Table 1. Chemical composition of ash and physical properties of coke.

Ash . .

A tvents ca0 | sio, | A0, | Mgo | TiO, | P05 | Fe,05 | K0 | Nao
Composition 261 | 5096 | 2887 | 122| 165| 093| 478| 094 | 043
(mass%)

150
CSR DI;;

CRI JIS-RI

57.6% 84.2%

30.3% 38.8%
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Fig. 1. Classification of the microstructure in the coke.
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Fig. 2. High temperature laser microscope.
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Fig. 3. In situ observation of high temperature coke behav-
ior in Ar atmosphere (Foamed structure). (a) Os,
25°C, (b) 15, 100°C, (c) 85, 1000°C, (d) 1300s,
1500°C.

A

Pt After exp.

Before exp.

crucible (reaction degree: 40% )

Fig. 4. Sample surface of coke before and after experiment
(30%CO,—Ar, 1200°C, 30 min).

Table 2. Weight change of coke and reaction degree of

coke.
Weight(mg) | Reaction degree(%)
before exp. 441
after exp. 26.0 41.04
RIS A FEIC ISR Uz IR BIR A A, Bid, BE A
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DR T, FREDKIGEIL41% Th - 72, Fig. 4 DHKD
EERBOMB, 6 b2 b K510, BEMETE, FEAL
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Fig. 5. Distributions of elements in coke analyzed by
U-XRF.
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Fig. 6. Observation of Laser microscope at
1200°C in 30%CO,~Ar atmosphere
at the dense structure (A point).

(a) Before exp., (b) 0s, (c) 700s, (d)
1280s.

v 1196.8_:&;L981 S

b A
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Fig. 7. Observation of Laser microscope at
1200°C in 30%CO,~Ar atmosphere
at the dense structure (B point).

(a) Before exp., (b) 0s, (c) 700s, (d)
1400s.

T DL & > T,
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Fig. 8. Observation of Laser microscope at
1200°C in 30%CO,~Ar atmosphere at
the foamed structure (C point).

(a) Before exp., (b) 0s, (c) 700s, (d)
1400 s.

Fig. 9. Results of SEM observation at differ-
ent points after experiment.
(a) A point, (b) B point, (c) C point.
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Fig. 10. Results of u-XRD for different structures in coke
before experiment.
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Fig. 11. Results of u-XRD for different structures in coke
after experiment.
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Fig. 12. u-XRD analysis for the different direction on the
dense layer (1400°C, Ar atmosphere). (No fluctu-
ation measurement.)
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