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Studies on the Gas Absorption and Chemical Reaction
in a Packed Columns

—The Absorption of Carbon Dioxide in
Sodium Phenolate Solutions—

Ken-ichi Mukaida, Katsushi Uno, Takao Takeuchi,
Kenji Yonezawa and Hajime Kimura

Abstract

Experiments in chemical absorption of carbon dioxide in aqueous solutions of sodium phenolate
were carried out in several columns packed with 10 mm ceramic Rashig ring, in order that we might
obtain the correlations of characterisities between industrial packed column and laboratory packed
column, and correspond the theories of chemical absorption for this system.

The present writers calculated the film coefficients of physical absorption, kga and kza, from the
previous report and suitable experimental equations, and investigated the effects of the several vari-
ables on the over-all coefficients Kga: rate of liquid flow, gas velocity, liquid concentration and
liquid temperature.

We obtained the over-all coefficients, K4a, may be expressed by the following equations,
wa=(1.2) (10—4) C50-376 [ —334/T+1.815, (50.8

Furthermore, the value of experimentally corresponds to the theoretical values, apploximately.
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a:Packed Column e:Lig. Level Tank j: Lig. Tank

b : Strainer f : Flowmeter K : Pump

C:Lig. Level Controller 9: Gas Meter m: Manometer

d: Gas Mixer h: Heater T: Thermometer
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Tower Dia%eter Heizght Stre]l)ilner Dry Void Liquid
K. (m) (m) o (%) Distributer
B, 0.037 0.8 0.1 65.9 nozzle
B, 0.037 0.8 0.1 65.9 open
Cy 0.024 0.8 0.075 69.8 nozzle
C, 0.024 0.5 0.075 69.9 nozzle
Cs 0.024 0.3 0.075 70.2 nozzle
D, 0.0547 0.8 0.035 61.8 open
D, 0.0547 0.5 0.035 61.3 open
D, 0.0547 0.3 0.035 60.2 open
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H A2 W E 23.0~160  kg/mthr H AR E 17~20°C
W WOB'  700~20.000 7 o B 01~20%
H R P #7120 % W R g 15~70°C
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R&ELEBE, Kbaid G onic >N T ErEL T 2HEAd 820 5ht,

T O3 F778 Loading point ICHHY L, kea IC539 3 G DB %k 72 Houston™®, &
' OEBE—FT 5, LrLT Kéa T3 T 5 kaa DEBEIAERD X 5 1< 7 2B 2
RAEZEZONB I, MM Kéa i3 kea SR G OEBAEZ, #5 E LT Kéa o5t L
TG UADHORT (L, N, t 158) MEAABLETIOEEZ BN,

2) W : M-8 Kéa & L EDOBBEERT, &HEZNZTROWER, I SN
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K2
Mean Liq. T Sec.T Liquor Cone. a k1a
Exp. r\;ﬁ;%r. Rate (R Area | Height equil. Outlet at 15°C)
No. / kg (m?) ke k 1
o _ 8 : g .
#°C) | "mhr ) (m) ( kgH,0 > ( kgtl,0 ) ( hr )

B 01| 2475 519 19.7 13.82 0.8 1.521 0.651 32.7 0.293

02 | 24.75 1623 40.8 1.521 0.887 494 1.2

03| 24.0 3243 65.2 1.542 0.921 60.8 2.75

04 | 23.05 5450 90.5 1.561 0.817 72.2 4.2

05| 21.25 12050 155.2 1.669 0.934 88.4 8.0
B 01| 120 825 21.2 13.82 0.8 2.205 1.470 34.8 1.18
02 8.0 1670 314 2.537 1.728 43.2 2.65

03 9.65 5780 74.9 2.375 1.759 65.2 10.2

04 9.0 11420 118.7 2.442 1.715 79.6 17.5

05 7.5 16720 151.7 2.580 1.672 88.2 24.8

C 01| 170 1780 38.6 5.71 0.8 1.890 0.988 47.5 1.5
02| 17.0 3990 65.6 1.890 1.048 61.8 3.8

03 | 15.5 13440 149.0 1.976 1.152 87.2 14.0

04 | 150 17500 181.0 2.015 1.129 94.2 17.5

C 01| 190 2360 48.4 5.71 0.5 1.782 0.774 52.3 2.6
02| 19.0 3760 64.7 1.782 0.851 61.8 44

03| 185 8820 118.0 1.807 0.925 78.8 12.7

04| 16.0 20350 204.4 1.948 0.935 98.9 25.2

C 01| 165 1780 37.6 5.71 0.3 1.888 0.919 47.5 3.0
02| 16.5 3810 63.9 1.948 0.946 60.8 8.0

03 17.0 7980 113.4 1.890 0.956 72.0 17.3

04| 170 18100 187.0 1.948 0.894 96.0 34.8

D 01] 140 896 22.9 30.15 0.8 2.075 1.285 36.7 0.9
02 | 14.0 1235 28.0 2.075 1.145 41.3 1.31
03| 120 2110 38.4 2.208 1.380 49.0 2.45
04| 115 6620 84.5 2.241 1.194 69.0 6.75
D 01| 115 718 19.0 30.15 0.5 2.244 1.158 33.4 1.02
02| 130 1095 25.6 2.120 1.166 39.0 1.70

03| 11.0 2990 49.1 2.277 1.252 53.2 5.4

04 8.0 4930 161.5 2.537 1.314 62.0 8.0
D 01| 125 876 | 222 | 3015 | 03 2.172 1.145 355 | 185
02| 97 1542 | 305 2.382 1.099 426 | 335

03 9.2 4230 64.8 2.422 0.943 61.6 8.2

04 8.5 7580 87.9 2.482 1.222 70.7 18.2
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