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Abstract

This study identified the loss of minimum fluidization velocity and pressure in accordance with the superficial velocity
of NiO/MoO;/MoS,, a rare metallic oxide and high value-added material in the lab-scale fluidized bed reactor (L=0.25 m,
D=0.05 m). The average pressure loss in L/D 1, 2, and 3 of NiO/MoOs/MoS, within the scope of superficial gas velocity
between 0.07 and 0.45 m/s based on the L/D 1, 2, and 3 of the specimen was shown to be 290~1952 Pa at decreasing
flux and 253~1925 Pa at increasing flux. The comparison between the theoretical value proposed by Wen and the test
data showed a difference between 0.021~0.36 magnification. Based on these results, this study was able to determine the
operation conditions where rare metallic oxides could be applied in real phenomena.
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Fig. 1. Powder classification diagram for fluidization by
ambient conditions from Geldart.
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Fig. 2. Flow diagram of the fluidized

experimental apparatus.

Parameter NiO MoO; MoS,
Particle size, (m 22 109 55

Particle density, kg/m3 6,990 4,086 3,900
Bulk density, kg/m’ 2,559 1,746 1,151
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Table 2. Basic specification of fluidization bed and
experimental

Parameter Contents

Gas treatment capacity |Max. 60 I/min

Temperature 25+2 T

Functional role Fluidization

Geometrical dimension |Internal diameter : 0.05 m,
Height : 0.76 m

Table 3. Experimental conditions

Variables[unit] Contents

Test unit Fluidized bed reactor

Test sample NiO, MoO;, MoS,

Gas flow rate 0 - 60 I/min
Superficial gas velocity |0 — 0.45 m/sec
Length/Diameter 1,2, 3

Distributor type Perforated plate

Gas injection type Air

Table 4. Basic specification of perforated plate
distributor

Variables[unit] Contents
Open ratio 22 %
Plate diameter 0.0525 m
Area plate 0.002165 m?
Hole diameter 0.0015 m
Thickness 3 mm
Number of nozzles 27
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Fig. 3. Pressure drop trend according to superficial
gas velocity of distributor.
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Fig. 4. Pressure drop of NiO L/D: 1, 2, 3 according
to superficial gas velocity.
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Fig. 5. Pressure drop of MoOs L/D: 1, 2, 3 according
to superficial gas velocity.
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Fig. 6. Pressure drop of MoS, L/D: 1, 2, 3 according
to superficial gas velocity.
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Mo03 Mos2

Fig. 8. Minimum fluidization velocity of NiO, MoO3s,
MoS, compare theory value and experimental value.
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