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Abstract — We investigate fluidization characteristics of the mixture of rice husk, silica sand and rice husk ash as a pre-
liminary study for valuable utilization of rice husk ash obtained from gasification of rice husk in a fluidized bed reactor. As
experiment valuables, the blending ratio of rice husk and sand (rice husk: sand) is selected as 5:95, 10:90, 20:80 and
30:70 on a volume base. Rice husk ash was added with 6 vol% of rice husk for each experiment and air velocity to the
reactor was 0~0.63 m/s. In both rice husk/sand and rice husk/sand/ash mixture, the minimum fluidization velocity (Umf)
is observed as 0.19~0.21 m/s at feeding of 0~10 vol.% of rice husk and 0.30 m/s at feeding of 20 vol.% of rice husk.
With increasing the amount of rice husk up to 30 vol.%, U,,, can not measure due to segregation behavior. The mixing
index for each experiment is determined using mixing index equation proposed by Brereton and Grace. The mixing index of
the mixture of rice husk/sand and rice husk/sand/ash was 0.8~1 and 0.88~1, respectively. The optimum fluidization condition
was found for the good mixing and separation of rice husk ash.
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Table 1. Summary of literature survey on fluidization and mixing of binary and tertiary mixtures

Author Reactor Fuel Bulk density (kg/m”) Size (mm) Velocity (m/s) Remarks
Delamination phenomenon was
- L observed from an average pressure and
Cha et al. Fluld.lzed bed/ Sand Sand: 2624 Large.p article: 0.175 0.3~0.7  standard deviation and fluidization
[9]. 1.8midx1.8m fine particle: 0.359, 0.194 . . . .
properties was investigated by knowing
mixed properties in the layer.
Shin [10]. Fluidized bed / Sand Sand: 1730 Sand: 0.5 0-0.9 As the excess air flow is increased, the
0.1l midx04m Polystyrene Polystyrene: 660 Polystyrene: 2~3 ’ mixing index also tended to increase.
Fangetal. F lu1dlz.ed bed/ Rice husk sand Rice husk: 122 Rice husk: 8<10 0-2 When the size f’f sand was ‘0.55 mm, the
[11]. 0.12mid*x2m coal smoothest mixing was realized.
. . Yttrium oxide: 5300 Yttrium oxide: 0.0012
Yttrium oxide
Glass Glass: 1500 Glass: 0.08 A good fluidization quality has been
Alavieral. Fluidized bed / Sand: 1500 Sand: 0.3 £0 ‘on quaity has be
. Sand . . 0~0.2 obtained by adding coarse alumina
[12]. 0.05midx 1m Alumi Alumina: 1900 Alumina: 0.29 rticles to the vitri d d
Z‘umlqa Zirconia: 3400 Zirconia: 0.3 particies fo the ylirium oxide powders.
freonia Zirconia: 3300 Zirconia: 0.5
. . . . . Fluidization sustained up to 3% level of
Sharma et  Fluidized bed / Switchgrass  Switch grass' 11162 Sw1tch§%s. 0.0103x0.0017 switchgrass. However, in bed channelization
al.[13].  025midx2m Sand Sand: 1602£11.1 Sand: 0.348:0.0016 0-0.19 caused ineffective fluidization at 5% level
’ T ’ GSR GSR: 205+5.6 GSR: 0.08+0.0026

of switchgrass in the mixture.
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Table 2. Characteristics of rice husk, rice husk ash, and silica sand [15]
Properties Rice husk Rice husk ash Silica Sand
Bulk 111 262 1249
Density (kg/m’) ulk (p,)
Particle (p,) 505 1238 2642
Length: 7~8
Size (mm) Width: 2~3 0.031 0.427
Thickness: 0.2
.. 0.19 0.23~0.25 0.92~0.96
Sphericity, @s (-) Theoretical calculation Theoretical calculation Theoretical calculation
Bed voidage, € (-) 0.78 0.79 0.52
. 0.46 0.30
U Literature 0.60 0.16 -
oy (/S 0.15(R.T.)
Theoretical calculation [16] 0.35 0.008 0.08 (700 °C)
Literature ?7]6 85 -
U, (m/s) . .
. . 1.93 (R.T)
Theoretical calculation [17] 1.0 0.17 1,31 (700°C)
Table 3. Proximate & ultimate analysis of rice husk
Sample/Analysis Proximate analysis (Air dry basis) Ultimate analysis (Dry basis) LHV (kealkg)
M VM Ash FC C H (¢} N S
Rice husk 9.96 66.39 11.69 11.96 55.13 6.43 3843 0.01 0.00 3844
Table 4. Ash composition analysis of rice husk
] Analysis
Sample/Anal
AMPIEFANAYSIS Sio, K,0 Cl Ca0 SO, P,0; MnO  Fe,0, Cu0 NiO
Rice husk ash 84.6 6.14 2.1 2.0 1.9 1.7 0.62 0.56 0.11 0.09
A5(d, Y= 31 pmo]H W (p 1= 1238 kgm0 ST, 97 Bag filter
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Fig. 2. Schematic diagram of sampling valve and tube.
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Runl Run2 Run3 Run4 Run5 Run6 Run7 Rung8
Sample name RH5% RH10% RH20% RH30%  RH5%-RHA 6% RH10%-RHA 6% RH20%-RHA 6% RH30%-RHA 6%
Sand (kg) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
RH (kg) 0.007 0.015 0.035 0.058 0.007 0.015 0.035 0.058
RHA (kg) 0.00105 0.00225 0.00525 0.0087
RH : Sand (Volume) 5:95 10:90 20:80 30:70
RH : RHA (Volume) 94:6 94:6 94:6 94:6
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