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Studies on the Gas Absorption and Chemical Reaction
in a Wetted-Wall Columns

—The Absorption of Carbon Dioxide in Water and
Sodium Phenolate Solutions—

Takao Takeuchi, Hiromitu Okaue, Kokichi Miyagi,
Nobuaki Sasaki and Hajime Kimura

Abstract

Experiments in physical and chemical absorption of carbon dioxide in water and aqueous solu-
tions of sodium phenolate were carried out in wetted-wall column of glass tube, so as to obtain the

following two objects: the generalized data at packed column treatments and industrial wetted-wall
column treatments.

For the over-all coefficients, K}g, experimentally determined as follow:
K{]G:(l.48) (10~s) (Re)L 1,064V —0,0277¢ , (70,14

and the liquid-film coefficients, %z, determined by physical absorption.

The over-all coefficients, Kjw, and the chemical reaction factor, 8, were slightly different from
the theoretical equations.

Consequently, the present equations as well as the Hatta’s may safety be applicable to the che-
mical absorption in continuous equipments.
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P A 400 28~170)x 10-3 [kg/m?hr]
R OMm O 99.9 15~20 [%]
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Exp Lig. CIéir(llc' Gas. kr Naa (Korz)
* | Temp. (Re)z | Conc. RLY - B8
No. S kgmol L kgmol
to (%) | @ foibr) | (Z80) | (i)
W 19 18.0 188.2 0.818 16.43 10.09 0.141 1.716 1.645 3.01
20 16.5 2094 16.58 11.3 0.145 2.01 1.85 3.316
21 175 394.8 16.67 14.2 0.184 4,16 3.7 5.28
22 17.0 544.9 15.84 15.8 0.227 418 3.8 4.388
W 23 195 106.5 1.726 16.4 74 0.0709 2.15 2.065 6.811
24 195 140.8 16.43 10.0 0.0959 2916 275 7.449
25 15.2 184.4 15.43 126 0.109 5.33 4.82 11.66
26 15.0 263.4 16.06 12.2 0.104 9.56 9.56 25.03
W 50 34.5 281.2 0.0528 | 16.79 125 0.212 0.705 0.81 1.236
51 29.0 581.4 17.00 16.2 0.259 1.612 1.535 1.961
52 30.0 914.7 16.29 18.7 0.306 291 275 2.957
53 33.0 12875 16.06 ‘ 22.2 0.371 4,32 4,92 4,492
W 31 47.0 429.2 0.481 15.74 145 0.276 0.732 0.34 1.447
32 47.5 855.6 15.36 18.3 0.351 1.835 1.45 2.12
33 44.0 11285 15.81 20.0 0.375 2.765 2.30 3.08
34 455 1562.0 17.02 26.3 0.495 4.18 4,06 4.03
W 35 47.0 416.3 0.804 16.17 13.4 0.206 1.25 1.625 3.56
36 42.5 590.2 16.26 15.2 0.234 1.878 2.257 4.63
37 47.0 880.6 16.0 17.0 0.261 2.855 3.53 6.44
38 43.0 1040.8 16.18 18.5 0.285 3.98 5,54 9.28
W 39 455 203.5 1.773 16.40 11.2 0.157 1.21 1.48 4.57
40 43.0 3179 16.40 13.2 0.184 2.1 2.25 5.96
41 43.0 484.9 16.11 15.2 0.212 3.77 4,05 9.327
42 48.5 714.2 16.25 17.2 0.251 573 6.88 13.89
74 6.0 154.0 0.0818 | 14.8 10.3 0.121 1.168 142 1.815
75 7.8 228.3 14.3 117 0.142 1.732 1.79 1.954
76 3.0 291.1 15.6 12.6 0.140 4.02 27 3.015
77 4.0 436.5 164 14.7 0.165 4.340 44 4,231
78 4.1 130.3 0.806 14.2 9.0 0.098 2.69 277 4431
79 55 193.3 15.2 11.0 0.121 4.0 3.88 5.046
80 3.8 2275 16.5 11.6 0.1213 6.86 6.12 8.20
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5l A X F
C : WAKORBY X DBEE [kgmol/m?]
Cp :  #BBEE  lkgmol/m?]
Cs @ JKAEEEH 2 0fFEE  [kgmol/m?
Dr B A B [m]
Dg ZeS R o REE A 2 DRI [m?/hr]
Dar : WA O REE 7 2 QIR [m?/hr]
G : FrEE#E  [kg/mhr]
g : B o E [m/hr?]
Hy, BRAO~Y ) —ER [kgmol/m3satm]
Kog : BEERERE [kgmol/m*hr-atm]
ku o RIGHEER [m?/kgmol-hr]
ke @ WRNHEBEEE  Tkgmol/m*hr-atm]
kr RN BB RS [m/hr]
L  @wEE#E  [kg/m*-hr]

Na : % N K [kgmol/hr}
P : s [atm]
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¢ #H B [C]
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o " B [kg/m?]
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v BRI = p/o [m?/hr]

r HAEBE O ofEEE [kg/m-hr]
g R E  [hr)
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