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Abstract

The effect of activity coefficient on gas hold-up of aqueous solutions of some inorganic electrolytes are

studied at various concentration levels of the solution. From experimental data, correlations were derived

relating the gas hold-up with the surface tension and activity coefficient of the solution in a bubble column.
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Table 1. Properties of the used liquids

sort of liquids conc. (M) density (g/cm®) sur. ten. (dyne/cm) activity coeff.
1.0 1,084 68. 28 0.617
0.7 1, 060 68. 34 0.636
Potassium bromide 0.5 1, 043 70. 64 0.657
0.3 1,025 71.53 0. 693
0.1 1, 008 72. 09 0.772
1.0 1, 060 66. 65 0. 443
0.7 1, 044 68.19 0. 496
Potassium nitrate 0.5 1, 032 72.99 0.545
0.3 1, 020 73. 66 0.614
0.1 1, 004 73.57 0.739
1.0 1, 047 70. 86 0. 604
0.7 1, 032 71.45 0.626
Potassium chloride 0.5 1, 024 72.09 0. 649
0.3 1,014 72.95 0. 688
0.1 1, 005 73.32 0.770
1.0 1, 040 70. 86 0. 657
0.7 1, 030 71. 45 0. 667
Sodium chloride 0.5 1, 022 72.09 0. 681
0.3 1,014 72.93 0.710
0.1 1. 004 73.32 0.778
1.0 1,114 72.08 0.645
0.7 1,084 72.76 0. 660
Potassium iodide 0.5 1, 060 73.00 0.676
0.3 1,038 73. 68 0.707
0.1 1,012 73.53 0.778
1.0 1, 082 75. 80 0.715
0.7 1, 059 74. 87 —
Calcium chloride 0.5 1,042 73.98 0.519
0.3 1, 026 73.60 —
0.1 1, 008 72.65 0.3515
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Fig. 3. ¢ vs. of for potassium bromide solution at
different gas velocities.

2599 oFS Fig. 10438 Fig.6o] o2& ¢

vs. of TAS FA4 3} Fig.89 of vs. CFAY +

Aol =t 4R (A~D) 8oz ERET Y
ok, &, AE Fig. 13 29 KI 2 NaCl §4 3 7bo]
af 9 Zstel wel stazgsdel FrhEe Foldth
B Fig. 33 49 KBr, KCl % NaCl-§3} zko]
of 9 & e ddAdE 2 Foel wet A2z
=g Frsv of o] E2@d HHdAE 2 Fol
AAHAE Folch E3] NaClL of 9 Zslef wtg
HAx3-gEq el Kl o] T FrHE deie

0.6 ——
.
~ o5k
0.4
Q, 03
0.2+
o =23
O —o—
Ol = e e O—————————0—:163
A, A 1 1 1 Il 1 1 L 1 I L 1
45 50 55

nf { dyne /cm )
Fig. 2. ¢ vs. of for sodium chloride solution at different
gas velocities.

0.6
1
~ [eR-] 4
Up=4.74
(o]
T /C/O/Q, °
0.3+ =
S o Q o=
0.2 W O =32
o
o =23
[oR] el
and O
5 =163
PUDNE TN W T AN T SO WS S NN SN SN N NS AN N S A1
40 45 50 55 60
ot (dyne/cm)
Fiig. 4. ¢ vs. of for potassium chloride solution at

different gas velocities.

HWAHAK KONGHAK Vol. 13, No. 4, August 1975



220 &HE - REE - £HA

AZAE A, Fig.8dA of vs. C F4°l A
o Q3] AT AT gRed BE Fohe
KBr, KClagtE of 7} 94 8 & F7bol7zle 3t
Flesgrgel dAsy] A AT BT FH
Az,

CE Fig.5° KNO, &3} 7o) af o] F7be] what
23 ge s of=45% A B34 &
= Yok, D Fig.69 CaCl, $47 o] of 9
e goydde 29 Frtd wet =3 Esgol
Ftadhst of 8 & WA ALFItd o3t
=g e=ge] 438 AE Folth

5 474

\\
j

[

(8]
[}

(o]
5 1
o
g
)
)
I[)
[

O
&
&

o

PSS SN S0 S S U0 TN TN S R B USNTET I S VR R S S B
35 40 45 5C 55
of (¢yne/cm )

Fig. 5. ¢ vs. of for of potassium nitrate solution at
different gas velocities.

S
_ oab
c3| \\
AN -
S, \, T U, = 4.
02 \ o_- 32
O~g—o o223
ok Do 0163
A ) - L oa 31 | IS S S O 1
35 40 45 50 55 &0
of (dyne/c¢m)

Fig. 6. ¢ vs. of for calcium chloride solution at different
gas velocities.
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Table 2. Parameter values for Eq. (1).

of | k| .
122 ~43.4 | 0.009 | 0.6
45.2 ~47.66 | 0. 0094 J 0.86
49.35~50.25 | 0.01 { 0.82

56.7 ~57.25 ‘ 0. 0127~0. 007 { 10. 05~10. 96
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f activity coefficient.

d hole diameter, cm.

o density of liquid, g/cm®

g  gravitational acceleration, cm/sec?.
¢ surface tension of liquid, dyne/cm.
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¢ average gas hold-up.

¢ ratio of hole area of distributor.
We Weber number; Ug?dp/c’c

afeo
g p

nondimensional number by experimental data.
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