NDC 571.5

TKEEHR D CO2 W ADPUL I O E = B 4~ D158
FARIER FEfZx /NBEAEE RO S sxxx

A Study of CO2 Gas Absorption into and Desorption
from Aqueous Solution

Masanori NAKAMURA *

Kazuyuki HARADA **

Ayumi KOJIMA *** Binzo HIGUCHI ***+

In this paper the absorption rate and the desorpotion rate of COz gas by simultaneous measurement of pH
and COz concentration in HCl and NaOH aqueous solution were studied by blowing CO:z gas and Nz gas

through an upward vertical glass nozzle.
The results are summarized as follows.

(1) In the case of COz gas absorption into NaOH aqueous solution, the reaction of COz and OH™ ion was
considered as pseudo first order irreversible reaction while CO2 concentration was maintained at zero. The
values of activation energies of the apparent absorption rate, (S/V)kr*, in NaOH aqueous solution and (S/V)kL

in HCl aqueous solution were found to be 17.7kdJ/mol and similar 12.3kJ/mol, respectively.

A linear

relationship was found between (S/V)kiL*, which was 1.9 times as much as (§/V)ki, and COz gas flow. It
seems that the process of mass transfer in liquid film was the rate determining step in this reaction.

(2) In the case of desorption from NaOH aqueous solution, the apparent desorption rate, (S/V)kiL, was equal to
that from HCl solution, even though added NaOH quantity was varied in the range of CO2 relative

concentration above 10%.

11.9kJ/mol and as much as 13.8kJ/mol in HCl aqueous solution.
It seems that the process of mass transfer in liquid film was the rate determining

N2z gas flow were found.
step in this reaction.

The value of activation energy of (S/V)ki in NaOH aqueous solution was

A linear relationship between (S/V)ki and

(3) On the basis of the above, the absorption and desorption rate equations of COz2 gas into and from HCIl and
NaOH aqueous solution were obtained and the time variations of pH and COz concentration in those solutions

were calculated.

Since the calculated values of pH and CO:z concentration coincided fairly well with the

experimental values, it proves that these equations are valid.

(4) By calculating time variation of total COz, [COz]:, it was found that the use of NaOH aqueous solution was
more ideal than the use of HCI aqueous solution in the case of COz gas absorption, and that there were no
differences between the use of HCl aqueous solution and the use of NaOH aqueous solution in the case of CO2

gas desorption.
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Fig. 3 Plots of In(1-x) vs. t
(pH3,V=1.28x10"m’s ", Temp.=298K)
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