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Abstract — The effect of physical properties of coal fuels and carbon particle on performance of DCFC (Direct
Carbon Fuel Cell) was investigated. Shenhua and Adaro were selected as coal fuel and carbon particle was used
for comparing with coal. The Ultimate, proximate, SEM, XRD, and BET analysis of samples were conducted.
The component of char was more important than that of raw coal because the operating temperature of reactor
is higher than devolatilization region of coal. The surface area and volume of pores affected significantly the
performance of the system than content of fixed carbon or char rates. The performance of DCFC with carbon
particle was in proportional to working temperature.

Key words : Direct Carbon Fuel Cell, Anode reaction, Surface area, Volume of pores, structure of crystal grains,
Coal, Carbon particle
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Table 1. Efficiencies of fuel cells.
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Efficiency of fuel cell

Fuel Th;gf(t;j‘igzzz Utilization efficiency (1) VNV =0) = ev ggﬂ:tfgc(ﬁ‘;z;
C 1.003 10 0.80 0.80

CH, 0.895 0.80 0.80 057

H, 0.70 0.80 0.80 045
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Fig. 1. Schematic diagram of DCFC system.
Table 2. Properties of Carbon Fuel Tested.
Coal Proximate (wt. %) Ultimate (wt. %) Low heating Value
oa
Moi. VM FC Ash C H 0 N S Ash (Kcal/Kg), NCV
Carbon particle - 1.1 98.90 95.27 0.93 1.42 0.43 0.38 1.57 8100
Shenhua 6.39 32.17 54.21 7.24 75.90 4.81 10.15 1.40 0.00 7.74 4901
Adaro 14.23 40.95 42.01 2.82 71.20 5,27 18.93 1.28 0.03 3.29 5913
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Table 3. Experimental conditions.

Operation conditions
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~ 873 K 873 K ~
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Fig. 2. Scanning electron microscopy image of samples.
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Fig. 3. Scanning Electron Microscopy images of char samples.
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Table 4. BET results of samples. Table 5. Crystalline of samples.
N, adsorption (77 K) Sample XRD (nm)
Sample SBeT Viotal Carbon particle 2.59
Carbon particle 1.3578 0.002993 Shenhua 1.72
Shenhua 6.1183 0.005088 Adaro 2.60
Adaro 0.7968 0.002409
Shenhua Char 162.9957 0.086632 10000 .
Adaro Char 212.2973 0.118518 T bon partcle
Sger : surface area of sample (mz/g) 8000 |- - Adaro
Vil : pore volume of sample (cmS/g)
6000 |-
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