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Abstract— The eftects of gas velocity. the concentration and size of particle, and diameter of draught tube on the gas
holdup and the volumetric liquid phase mass transfer coefficient in a urea resin-particle-suspended bubble column were stu-
died experimentally. £, and K,a were decreased with increasing the concentration and size of particle and based on these ob-
servations, correlation equation for gas holdup and volumetric liquid phase mass transfer coefficient was obtained through a

regression analysis of experimental data.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Air compressor 13. 2-way solenoid valve
2. Pressure controller 14. Nitrogen bomb
3. Pressure gauge 15. Liquid injector
4. Filter 16. Temperature controller
5. Pressure regulator 17. Heat exchanger
6. Manometer(mercury) 18. Pump
7. Separator(oil fume) 19. Gas distributor
8. Orifice 20. Draught tube
9. Manometer(H,0) 21. Column
10. Flow rate control valve 22. D.O meter
11. Thermometer 23. D.O sensor
12. 3-way solenoid vaive 24. Liquid cyclone
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Fig. 2. Details of gas distributor.
1. Conical bottom 5. Buffer plate
2. Stainless steel rim 6. Draught tube
3. Stainless steel gauze 7. Rubber o-ring
4. Perforated plate
Table 1. Properties of deionized water and particles at 25 °C
Deionized water Particles
. My o, x10 ° D, x10°  pyx10° d,
[kg'm *] [kg'm "sec '] [N'm | [m’sec '] [kg'm *] [m]
997.1 8.94 71.96 242 139 005
’ ' ’ - - 0.005
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Fig. 3. Effect of superficial gas velocity on ¢, and K,a(D=0.09m, d =
0.003 m).
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Fig. 4. Effect of solid concentration on &, and K,a(d,=0.003 m).
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Fig. 5. Effect of particle size on g, and K, a(D;=0.09 m).
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A gas-liquid interfacial area [m’]
4 s specific gas-liquid interfacial arca based on acrated liquid volume
(m ]

C : concentration of oxygen [mol-m ]
C, concentration of oxygen in gas-liquid interface [mol-m ']
C,  :initial concentration of oxygen [mol-m ‘]
C" :saturated concentration of axvgen {mol-m ]
D, :diameter of distribution plate [m]
D :inner diameter of draught tube [m)
D, :diffusivity of dissolved oxvgen in liquid [m™ sec ']
D, :inner diameter of column {m]
d,  :diameter of solid particle [m]
d, @ diameter of the Jargest solid particle {m]
H, :height of draught tube [m]
H; : height of acrated liquid during operation {m]
H, :height of clear liquid [m]
K,a :volumetric liquid-phase mass transfer cocfficient based on acrat-
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n - number of holes in gas distributor [-}
Re : modified Reynolds number(=D,U.p,/1,) {-]
Sh  : Schmidt number(=K,aD./D,) [-]

t : time [sec]

. : wall thickness of draught tube [m]

U,  :superficial gas velocity [m/sec]

V, :volume of liquid in a stagnant state [m’]
V.  :volume of aerated cluring operation [m’]
V. :volume of draught ‘ube [m’]

az2|0jA Xt

) : hole diameter in gas distributor [m]

g; :average gas holdup [-]

K, :viscosity of liquid [kg-m '-sec ']

p,  :density of liquid [kg-m ']

ps  :density of solid particle [kg-m ]

o, :surface tension of liquid [N-m ']

o, solid concentration in slurry [%]
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