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The Fluidization of a Water Gas Shift Conversion Catalyst

By Chai-Sung Lee and Yeong-U Kim.
Department of Chemical Engineering, College of Engineering,
Seoul National University

The water gas shift conversion catalyst prepared by the American Cyanamide Co. was subjected
to fluidization in a 2-in. Pyrex glass tube to obtain the basic fluidization characteristic data. The size
of the catalyst charged ranged from 70 to 120 meshes and it was supported on a single layer 300-
mesh wire gauze through which the fluidizing medium, the air, was passed.

Following are some data and facts found by the authors:

(1) The catalyst particles were porous, and their surfaces were rough and irregular.
(2) The average effective particle density and the average shape factor of these particles were

152.21b/ft> and 0.865 respectively.

(3) As the particle diameter of the catalyst increased, the minimum fluid voidage of the bed

decreased slightly.

(4) Just before the incipient fluidization, pressure drop suddenly fell and the bed expanded simult-

aneously.

(5) After fluidization set in, the expansion characteristics of the catalyst bed were similar to
those of sand and glass beads except intense bubbling in the catalyst bed.
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Fig. 1—Flow diagram of fluidization experiment.
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Specification of Samples Investigated

U.S. St’d Weight Particle

Sample sieve range, dp. in. fraction, X/dp diameter

in. X Dp, in.

A 0.0083-0.0070 0.00762 1.00 (0.00762)! 0.00762

B 0.0070-0.0059 0.00643 1.00 (0.00643)! 0.00643

C 0.0059-0.0049 0.00538 1.00 (0.00538)! 0.00538

MA 0.0083-0.0070 0.00762 0.333 43.74 0.00635
0.0070-0.0059 0.00643 0.333 51.84
€.0059-0.0049 0.00538 0.333 61.96

MB 0.0083-0.0070 0.60762 0.80 104.98 0.007 3
0.0059-0.0049 0.00538 0.20 37.17

MC 0.€083-0.0070 0.C0762 0.667 87.49 0.00693
0.0070~0.0059 0.006643 0.167 25.92
0.0059-0.0049 (.00538 0.167 30.98

MD 0.0083-0.0070 0.00762 0.40 52.49 0.00686
0.0070-0.0059 0.00643 0.60 93.31

ME 0.0083-0.0070 0.00762 0.333 43.74 0.00656
0.0070-0.0059 0.00643 0.500 71.76
0.0059-0.0049 0.00538 0.167 30.98
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Fig. 2—Manified photographs of samples tested.

CHch. EREAA de & REd A% RRc
Ergun $>%¢ 9|3t HAHMFHES SHRst o &
Mstg enl 2 a2 A 152.21b/ft3 -2 A1, Fig.
33 Fig. 4= 38 AB.C 2 MB4 9% 3H 3
% FelA, REMIRACS H1E KBRELS 4

o WURShE WEl T EEHRT o M%) S

B

2 AE ﬁ&ﬂﬁ;g%ﬂ Aelct Fig. | & Kt
boare —_— Pg. (3 o

5 Fiel A f—mq Re st HHRE 2
d Aoz 71 g7 —1.0° 5 o] HEre 2R (10)

Rl 23] °l & BT THERERS 0.865
€ A%l Fig. 6-2 BEZERE(minimnm fluid vo-

idage)st MFEMAS BEFE vhehd Aol Fig. 7

Tame |
Fluidization Experiments performed with Shift Conversion Catalyst
. Mass Fluidization
) . Bulk Static Bed height Minimum velocity pressure drop,
Run No. Weight- Static bed density at incipient  fluid for Ib/ft2
X height, L, in. PB voidage  fluidization voidage minimum \eul-
Ib/ft3 € Lus, in. €ms fluidization observed 2 <Y
Guys, Ib/ft2hr. ate
A-1 4536 7 53/64 79.95 0.475 8-22/64 0.508 52.65 49.57 52.11
A-2  453.6 7 58/64 79.16 0.4380 8-20/64 0.506 52.55 48.75
A-3 4536 8 4/64 . 77.62 0.490 8-21/64 0.507 52.60 49.40
B-1 300 5 25/64 76.78 0.500 5-47.5/64 0.527 . 33.05 31.34 24.45
B-2 300 5 32/64 75.25 0.506 5-48.5/64 0.528 33.06 30.83
B-3 300 5 39/64 73.78 0.515 5-50/64 0.530 33.06 30.92
C-1 250 4 40/64 74.58 0.510 4-62/64 0.545 27.90 25.50 28.75
C-2 250 4 45/64 73.34 0.518 4-60/64 0.541 27.92 25.30
C-3 250 4 51/64 71.91 0.528 4-59.5/64 0.541 27.93 25.00
MA-1 300 5 17/64 78.60 0.484 5-43/64 0.522 33.03 28.83 34.45
MA-2 300 5 27/64 76.34 0.496 5-43/64 0.522 33.03 28.88
MA-3 300 5 32/64 75.26 0.506 5-43/64 0.522 33.02 28.90
MB-1 250 4 23/64 79.12 0.480 4-42/64 0.514 39.90 24.99 28.75
MB-2 250 4 27/64 78.00 0.487 4-42/64 0.514 39.87 24.58
MB-3 250 4 31/64 76.92 0.495 4-41/64 0.513 39.87 23.27
MC-1 300 5 9/64 80.52 0.471 5-37.5/64 0.513 39.91 29.90 34.45
MC-2 300 5 17/64 78.61 0.484 5-39.5/64 0.516 39.90 29.50
MC-3 300 5 25/64 76.78 0.495 5-39/64 0.516 39.93 29.70
MD-1 250 4 28/64 77.77 0.489 28.75
MD-2 250 4 32/64 76.69 0.496 4-43/64 0.515 35.50 25.80
MD-3 250 4 36/64 75.64 0.503
ME-1 300 5 21/64 - 77.72 0.489 5-45.5/64 0.525 38.82 32.10 34.45
ME-2 300 5 27/64 76.38 0.498
ME-3 300 5 32/64 75.29 0.505 38.82 32.20
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Fig. 3—Pressure drop-flow diagram for shift conversion catalyst.
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Fig. 6—Efféct of particle diameter on minimum fluid voidage.
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