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Spray Characteristics of a Coal Slurry with Liquid Carbon Dioxide
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Abstract >> There is potential method to utilize the liquid carbon dioxide (LCO») in coal gasification plants. The
LCO; could be used to effectively transport coal particles instead of conventional carrier such as liquid water
(H20) particularly in wet-fed gasifier. However, there is a lack of fundamental study on the atomization behavior
of LCO; coal slurry under high pressure condition. In this study, the flashing spray characteristics of a coal mixture
with LCO, was examined during a throttling process by using a flow visualization system. The spray of coal water
slurry which is in the Rayleigh-type break up mode was significantly different. This difference indicates that the
coal water slurry did not effectively transport the coal, as compared to LCO, coal slurry.
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Fig. 1 Schematic of the experimental setup
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Table 1 Experimental conditions
parameters Case #1 | Case #2 | Case #3
Upstream Pressure (bar) 65 75 85
Downstream Pressure (bar) 40 50 60
Fluid H,O/LCO,
Charging method Mass
Temperature 22°C
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Fig. 2 Schematic of spray test condition mapping in the
P-T diagram of CO;
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Table 2 Properties of coal used in this experiment

analysis contents values
Moisture 522
proximz.ite Volatile matter 50.67
analysis -
(Wt.%, wet basis) Fixed carbon 39.92
Ash 4.19
C 74.08
ultimate analysis H 291
(wt.%, dry ash (6] 18.67
free basis) N 127
S 0.07
density (kg/m’) 1100
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Fig. 4 Spray patterns under different levels of upstream
pressure observed through a high speed camera: (a) 65/40
bar, (b) 75/50 bar and (c) 85/60 bar
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Fig. 6 Spray patterns of different fluids at the same pressure
condition of 65/40 bar: (a) LCO, (b) H.O and (c) HO coal
slurry
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Fig. 7 Spray patterns of different diameter of nozzle entrance
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