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Table 1 Properties of the coke lump samples

Proximate analysis (wt%:dry base)
Sample
VM FC Ash
Coke 1.7 87.0 11.3

VM : Volatile matter, FC : Fixed carbon

Table 2 Ash composition in the coke

Sample | SiO, | ALO; | Fe,O; | CaO | MgO | Na,O | K,O SO,
Coke | 49.57 | 27.37 | 11.21 | 2.69 0.99 0.51 1.50 1.13
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Fig. 1 Schematic of the electrically heated vertical tube furnace for coke

combustion and gasification experiments
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Table 3 Experimental conditions

Conditions Combustion Gasification
CO:C0O,=75:25,
Atmosphere N,:0,=80:20 | 50:50, 25:75,
0:100
Gas flow rate 4 Ly/min
Furnace temperature 1673 K
Reaction conversion 80 %
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Fig. 2 BSE image and binarized image of the cross-section of coke sample after

combustion
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Fig. 3 External images of raw coke and cokes during combustion and gasification
(CO:C0O2=50:50)

(a) Raw coke (X=0%)
(b) Combustion (X=80%)
(c) Gasification(X=80%)

Fig. 4 BSE images of cross-sections in the vicinity of the surface of raw coke

sample and of coke samples after combustion and gasification (CO:C02=50:50)



(a)C0O:C0,=75:25 (b)CO:C0,=50:50

(c)CO:C0,=25:75 (d)C0O:C0,=0:100

Fig. 5 BSE images of the cross-sections of raw coke and cokes during gasification



Reaction ratio : X=80%
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Fig. 6 Volume fraction of ash particles with each particle size for the raw coke

sample and the coke samples after combustion and gasification (CO:CO2=50:50)
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Fig. 7 Volume fraction of ash particles with each particle size for the raw coke

sample and the coke samples after gasification experiments
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Fig. 8 Porosity for the raw coke sample and the coke samples after combustion
and gasification (CO:C02=50:50)
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