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Abstract — KIER hot gas desulfurization system consisting of a reactor of a transport mode, a regenerator of a fluidized bed
mode, two loopseals, and two gas streams was tested for the stable operation of circulating solids between two reactors. Pres-
sures in a circulation loop at various conditions were measured in a cold mode(a 0.03 m LD. riser and a 0.075 m L.D. fluidized
bed) with particles of mean diameter of 87 X 10° m and the bulk and particle density of 1,900 and 3,300 kg/m> respectively. The
voidages and mixture densities of gas-solid at various sections were analyzed from differential pressures data. The continuous
circulation of solids was confirmed by the single closed loop of pressure balance curves. The loopseal took a role of preventing
the gas of a reactor from flowing to another reactor.

Key words : Pressure Balance Curve, Two Fluidized Bed Reactors, Loopseal, Voidage, Hot Gas Desulfurization, Particles Circu-
lation, Hydrodynamics
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Fig. 1. Schematic of the cold-mode of a solid circulation system with
two loopseals. |
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Fig. 2. Size distribution of used particle(EZ1).

Table 1. Experimental range of variables

Variables Range
Initial charge of particles, W 3.54.5kg
Gas velocity at riser U, 3.93-6.29 m/s
Gas velocity at reactor, U, 0.22-0.35 m/s
Gas flow rate at lower loopseal, Q,,,, 0.1-0.4 Nm’/h
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Fig. 3. Pressure balance curve of two loopseal system(W,=3.5kg;U,,
=0.22 m/s; U,=3.93 m/s).
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Fig. 4. Effects of solid inventory on pressure balance(U,=3.93 m/s; U,

=(0.22 m/s; high velocity at loopseal).
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Fig. 5. Mean voidages at 2-3 and 9-8 locations.
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Fig. 6. Effects of gas velocities at riser on pressure balance curves(W_:
3.5 kg; U,,=0.22 m/s; high velocity at loopseal).
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Fig. 7. Effects of gas velocity at riser on mean voidage at 2-3 location.
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Fig. 8. Effects of gas velocity at riser on mean voidage at 9-8 location.
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Fig. 9. Effects of gas volocities at reactor(U,) on pressure balance cur-
ves(W =4.5 kg; U_=3.93 m/s; high velocity at loopseal).
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Fig. 10. Effects of gas flow rate of loopseal on pressure balance curve
(W =45 kg; U _=3.93 m/s; U _=0.28 m/s).
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Fig. 11. Capture at riser filter in 4 minutes after each test run was
started.
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AEY =
g : acceleration of gravity [m/sec’]
g. : conversion factor of gravitational acceleration
h, : height of 1 position [m]
P. : absolute pressure at 1 [mH,0]

AP..  :differential pressure between 1 and j [mH,O]
AP; . 4. : frictional pressure drop between 1 and
Quop :flowrate at loopseal [Nm>/hr]

U, :superficial gas velocity at the mixing zone of the riser [m/sec]

U, : superficial gas velocity at the rniser [m/sec]

U, . superficial gas velocity at the reactor [m/sec]

W, : 1nitial particle charge in the system [kg]

2|oja 2Kt

Pij : mean bulk density of gas-solid mixture between i and j [kg/m’]
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