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Figure 2
Effect of Column Diameter on Gas Holdup
(water/Air; 12-in. and 6-ft Columns)

v

Qq
Sl
.0 9.1 9.2 0.3 0. 0.5 0.8 2.7
GRS VELOQOCITY (F'T /SEC.]
MECSURED VQID FRACTIAON ]
MO INTERNRLY ~ aGXITA AND TCITHIDA (1977
GAS rE%ZC?Hﬁﬁﬁéi’{Sf LINE Q &' COLUMN
12" COLUMN

51



328/1) 'A1430(3p 3U9

or'o se'o 0c'o 62°0 02°0 51°0 ot’o 50°0 0

| | | 1 J I | |

102416 suafyr1asaje = WIISAS

unios 21 = O
Um0l ¢« O

(suunjo) "u}-21 pue -G 1103A19/41V)
dnp|oly Sen uo Jajomel( uwn|o) jo 1I3j5j}]

¢ aanb g

ol'e

SL°0

- dnploy sy

52



Gas doldup

Figure &
Effect of Liquid Velocity on Gas Holdup
(Air/Water; 12-in. Column)
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Figure 5
Effect of Liquid Velocity on Gas Holdup

%‘ (Tetralin/Nitrogen; 12=in. Column)
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Effect of Gas Velocity on Gas Holdup
(Air/Water; 6-ft Column)
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Gas Void Fraction (E})
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Q.7

Figure 15
Effect of Different Internals on Gas Holdup (6-ft Column)
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| Figure 17 I

- Comparison of Correlations with Experimental i
2 Data (100X Glycol; 12-in. Column) L
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Figure 18
Comparison of Correlations with Experimental Data
(90% Glycol; 12-in. Column)
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Figure 19

Comparison of Correlations with Experimental Data
0l; 12=in. Column)
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J Figure 20
Comparison of Correlations with Experimental Data
(50% Glycol; 12~

n. Column)
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(Liquid Dispersion Coefficient, flzlsec)
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Figure 23
Log/Log Plot of Liquid Axial Dispersion Coefficient vs.
Gas Velocity (12-in. Column; Air/Water)
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Figure 24
Effect of Gas Velocity on Axial Liquid Dispersion Coefficient
(12-in. Column; Tetralin/Nitrogen)
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E ., FT*/8EC
AXIAL LIQUID DISPERSION COEFFICIENTS

Figure 26
Axial Liguid Dispersion Coefficients vs.
Gas Velocity (6-ft Column)
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Figure 30
Effect of Varying Gas Velocity through Spargers on
Gas/lLiquid Volumetric Mass-Transfer
Coefficient in a 6-ft Column
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Figure 31

Effect of Different Internals on Gas/Liquid Volumetric
Mass-Transfer Coefficient in a 6-ft Column
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Figure 32
Effect of Solids on Gas/Liquid Volumetric
Mass-Transfer Coefficient {(6-ft Column)
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Figure 33
Effect of Gas Velocity on Concentration vs. Length in a
5=1n. Column (Batch Mode, 140/170=Mesh Glass Beads)

=)
-
©-
:: System: Tetralin
-
E - Ps ®» 140/170 glass beads
3 .Y
N -
| T
c"'c
-y
m
X o
X e
- B=
L
;E -
553 )
> L'
Q
Iy
©
E_‘_‘ @Y =_.1 ft/sec
z 3 ® vg = 15 ft/
T e g™ sec
5 o= A Vg a 2 ft/sec
O + v = .25 ft/sec
z % 9
S o vg = 33 ft/sac
() ® vV = 4 ft/sec
Uy - I
o=
P
Eﬂ:
s
[
O~
[Ty o
P
o
-
-
)

.06  1.00  2.00  3.60  w.00
RXIAL LENGTH FT.

82

5,00

p

L o

6.00



SOLIDS CONCENTRATION LBM/FTwux3 OF SLURRY

Figure 34
Effect of Gas Velocity on Concentration vs. Length in a
12-in. Column (Batch Mode; Tetralin/-140-Mesh Sand)
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Figure 35
Effect of Gas Velocity on Concentration vs. Length in a

12«in. Column (Batch Mode; Glycol/-140~-Mesh Sand)
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Figure 36
Effect of Gas Yelocity on Concentration vs. Length in
a 5-in. Column (Batch Mode; Tetralin/60-70-Mesh Glass Beads)
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FTwx3 OF SLURARY

SOLIOS CUNCENTRAT]ION LBM/

Figure 37
Effect of Gas Velocity on Concentration vs. Length in a
12=in. Column (Batch Mode; Tetralin/60-80-Mesh Sand)
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Figure 38

Effect of Gas Velocity on Solids Distribution Concentration

vs. Axial Length (Batch Mode;

12-in. Column; Glycol/60-80-Mesh Sand)
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Figure 39
Effect of Gas Velocity on Concentration vs. Length in a
12-in. Column (Continucus Mode; Tetralin/-140-Mesh Sand)
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CENTRATION IN SLURAY LBH/FTwxl

SOLIDS CON

Figure 40

Effect of Gas Velocity on Solids Distribution Profile in the

12-in. Column (Continuous Mode; Glycol/-140-Mesh Sand)
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Figure 41
Effect of Gas Velocity on the Distribution of
Large Particles (12-in. Column)
(Continuous Mode; 6§0/80-Mesh Sand)
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Figure 42

Effect of Gas Velocity on Concentration vs.
Length in the 12-in. Column (Continuous Mode;
Tetralin/60-80-Mesh- Sand)
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Figure 43
Effect of Gas Velocity on Average Solids Distribution
‘ (12=in. Column; Continuous Mode;
Tetralin/-140- and 60-80-Mesh Sand)
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LOCAL AXIAL SOLIDS CONCENTRATION / FEED SOLIDS CONCENTRATION

=~ s
0 Figure 44
™~ Effect of Gas Velocity on $elids Distribution
0~ (6-ft CoTumn; 100-200-Mesh Sand; Continuous Mode) §
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LOCAL AXIAL SOLIDS CONCENTRATION / FEED SOLIDS CONGENIHA IIUN

5 6 7879

Figure 45

Effect of Gas Velocity on Solids Distribution (6-ft Column;
100-200- and 30-50-Mesh Sand; Continuous Mode)
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Figure 48
Effect of Liquid Velocity on Solids Distribution
(5-in. Column; Continuous Mode)
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SOLIDS CONCENTRATION, LBS/FT3

Figure 47
Effect of Liquid Velocity on Axial Solids Distribution
(12-in. Column; Continuous Mode)
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SOLIDS CONCENTRATION, LBS./FT3

Figure 48

Effect of Liquid Velocity on the Distribution of
Fine Particles (12-in. Column; Air/Water/Sand; Continuous Mode )
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Figure 49
“3 Effect of Liguid Velocity on Axial Solids Distribution
N (6-ft Column with Internals; 100-200-Mesh: Continuous Mode)
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LOCAL AXIAL SOLIDS CONCENTRATION / FEED SOLIDS CONCENTRATION
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Figure 50
Effect of Liquid Velocity on Axial Solids Distribution
(6-ft Column with Internals; 100-200- and 30-50-Mesh; Continuous Mode)

Vg = (.16 ft/sec.

6 ft. column

ao

o]
Ca

0.00 Q.00 8.00 12.00 16.380 20.00 24.30

21.4 - CEPTH (FT)

AXIAL SOLI0S DISTAIBUTION Qv = 0.033

SPRAGERY « 2 FOOT PLATE
100=-200 ANQ 30-50 nESN 30LI03 o VL = 0.022

99




Average Solids Conc. (lbm/ft3 of column volume)/CF (Ibnlft3)
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Effect of Liquid Velocity on Solids Accumulation

Figure 51

(12-in. Column; Tetralin/60-80- Mesh Sand; Continuous Mode)
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SOLIDS CONCENTRATION, LBS/FT3

Figure 53
Effect of Particle Size on Solids Distribution
(5-in. Column; Continuous Mode)
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Figure 54
Effect of Particle Size on Solids Distribution
(12-in. Cotumn; Continuous Mode)
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LOCAL AXIAL SOLIDS CONCENTRATION / FEED SOLIDS CONCENTRATION
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~— Figure 55 B
o Effect of Particle Size on 501ids Distribution -
(6-ft Column; Continuous Mode) i
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Figure 59
Effect of Column Diameter on Solids Concentration
{No Distributor; Continuous Mode; 5~ and 12-in. Columns)
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Normal{zed Solid Concentration

1.0

Figure 60
Effect of Column Diameter on Solids Concentration
(Distributor #1; Continuous Mode; 5- and 12-in. Columns)

Particle S{ze 140 Mesh Minus
Distributer #1

¥g = 0.33 fi/sec.

vL = 0.05 ft/sec.

§ - inch Diameter(D
12 - inch Diameter
a

1 l l L |

0.2 0.4 0.6 : 0.8 1.0

normalized column height

109



ITEET R N WA E NI T B S S S S B

) S S S N |

70.00  80.00

A

A b

50.00° " 50.00

ION (LBH/FTun3)

AT
20

30.00 yo.
1 & 4 s a1

il

SLURRY CONCENTR
1900 20:00

Il

Figure 61
Slurry Concentration vs. Axial lLength:

Comparison with Model's Predictions (Water/Sand; Continuous Mode)
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SOLIDS CONCENTRATION, LBS/FT3

Figure 64

Effect of Large Particles on Selids Removal
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Re

Reynolds number (nondimensional)

time (sec)

slip velocity between gas and liquid (ft/sec)
slurry velocity (ft/sec)

solid particles settling velocity (ft/sec)
superficial gas velocity (ft/sec)

axial distance along column (ft)

gas holdup (nondimensional)

liguid dynamic viscosity (1b-ft/sec)
Tiguid kinematic viscosity (ftz/sec)
1iquid density (1b/ft)

liquid surface tension (]b/secz)
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