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ABSTRACT: The density, viscosity, and heat capacity of aqueous potassium serinate solutions were measured over the temperature
range from (298.15 to 353.15) K in the mass fraction range of (7.2 to 57.3) %. Each physical property was correlated with
temperature and mass fraction, by regression analysis, and the corresponding coefficients for each property are presented here. The
surface tension of the aqueous potassium serinate solution was also measured over the mass fraction range of (7.2 to 57.3) % at
298.15 K. In addition, the solubility of carbon dioxide in a 14.3 mass % aqueous potassium serinate solution was measured at (313.15,
343.15,and 373.15) K over partial pressures of CO, ranging from (0.1 to 400) kPa. It was shown that the aqueous potassium serinate
solution could be a good CO, absorbent because of its high cyclic CO, absorption capacity. Furthermore, it might be suitable for

membrane gas absorption due to its higher surface tension.

H INTRODUCTION

The world is facing an uncontrolled environmental problem:
global warming. The increase in atmospheric concentration of
carbon dioxide, due to the continuous combustion of fossil fuels
for power generation and various industrial activities, is accel-
erating global warming. According to energy technology per-
spectives of the International Energy Agency (IEA), although the
consumption of fossil fuels will inevitably continue, the employ-
ment of CO, capture and storage (CCS) in power generation,
industry, and transformation sectors could reduce the amount of
CO, emission by 19 % (11.8 Gt on a global scale) by 2050." Of
the available techniques for the removal of acid from the gas
stream, the wet chemical absorption method using aqueous
alkanolamine is currently thought to be the most feasible option
for the capture of postcombustion CO, from large stationary
sources.” The wet chemical absorption process consists basically
of an absorber, a desorber, and heat exchangers. The CO,
removal occurs in the absorber, by contacting CO,-containing
flue gas and absorbent in the countercurrent at a low temperature
(e.g, 40 °C). The CO,-free flue gas, then, is released into the
atmosphere. Simultaneously, the CO,-rich absorbent solution is
transferred to the desorber and regenerated by the reboiler heat;
the bottom temperature of the desorber is around 120 °C,
releasing almost pure CO, overhead. Industrially impor-
tant alkanolamines for the acid gas (e.g,, H,S and CO,) treat-
ment are monoethanolamine (MEA), diethanolamine (DEA),
N-methyldiethanolamine (MDEA), 2-amino-2-methyl-1-propanol
(AMP), and so forth. In the last half century, there have been
extensive and intensive investigations into alkanolamines for acid
gas treatment purposes.’ Nevertheless, alkanolamines have a lot
of problems which must be solved for them to be utilized as an
economically practical CCS technique. Alkanolamine suffers
from thermal and oxidative degradation during the cyclic CO,
absorption—desorption operation.*> Corrosion of process
equipment composed of carbon and stainless steel is another
problem caused by dissolved CO, and O, and alkanolamine
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itself® Furthermore, some alkanolamines such as MEA need a
large amount of thermal energy to recover the aqueous alkano-
lamine saturated with CO,.”

Recently, environmentally friendly amino acid salts have been
widely investigated as acid gas scrubber candidates. Amino acid
salts have demonstrated better resistance to the oxidative degra-
dation when they come in contact with oxygen-rich flue gas.® Due
to the ionic structure of amino acid salt, the vapor pressure of the
aqueous solution is relatively low, so the vapor loss might be
reduced at a high temperature.” An unique advantage of aqueous
amino acid salt over aqueous alkanolamine is its high surface
tension. Surface tensions of some aqueous amino acid salts are
even higher than that of pure water, thus making them suitable as
CO, absorbing liquids for the membrane-gas absorption low-
ering pore wetting problem.'”'" Membrane pore wetting beha-
vior can be simply explained by the following Laplace—Young
equation:

_ 40ycos 0

AP =
dmax

(1)

where AP is the minimum pressure (breakthrough pressure) to
be applied to the absorbing liquid to enter the membrane pore,
0y, is the surface tension of the absorbing liquid, 6 is the contact
angle between the absorbing liquid and the membrane, and d,,,
is the maximum diameter of the pore. Thus, the higher the
surface tension value of the absorbing liquid is, the lower the pore
wettability.

Lee etal.'>”'* and Song et al.'®'” have intensively studied the
absorption of carbon dioxide into the aqueous sodium glycinate
(SG) solution. They conducted investigations into the reaction
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Figure 1. Chemical structure of potassium serinate.

kinetics'* and solubility’® of CO, in an aqueous SG solution as
well as the measurements of some physical properties of the
aqueous SG solution.'>"* Recently, the reaction enthalpies, CO,
solubilities, and densities of aqueous SG solutions before and
after CO, absorption have been reported by researchers.'®'® The
CO, absorption characteristics of the aqueous potassium salts of
glycine and taurine have been well-researched by Kumar
et al.'>*°7*} By the breakthrough pressure measurement of
aqueous potassium taurate for a hydrophobic polyolefin mem-
brane, it was revealed that the aqueous solution of potassium
taurate could be an excellent CO, absorbing liquid which can
carry out the membrane-gas absorption process in a stable
condition.'® Ahn et al.** investigated the corrosion characteris-
tics of carbon steel in the aqueous potassium salts of glycine and
taurine and the aqueous blends of potassium taurate and
piperazine. Van Holst et al.>* screened salts of various common
amino acids by plotting the overall rate constant (k,,) versus the
acidity constant (pK,) and found that the aqueous salts of
sacosine and proline are the most promising solvents. Munoz
et al.?® conducted cyclic CO, absorption and desorption experi-
ments on the aqueous potassium salts of synthesized amino acids
as well as some common amino acids. In the study by Munoz
et al,, some synthetic amino acids based on a piperazine ring
showed outstanding performance. In their study, the tested
aqueous salts of common amino acids, namely serine, histidine,
arginine, and ornithine, showed superior cyclic CO, absorption
capacity to MEA. Zhang et al.”” synthesized a new type of ionic
liquid by the addition of serine, glycine, alanine, and lysine as an
anion to phosphonium ([PR;R,R5R,] ™). The synthesized ami-
no acid ionic liquids were doped on the porous silicagel support,
and their CO, sorption performances were tested.

As shown in Figure 1, the potassium salt of serine might be a
good CO, absorbent due to its structural features. Potassium
serinate is a primary amine which enables easier access of CO, to
its nitrogen atom. The hydroxymethyl group (—CH,OH)
attached to the O-carbon could cause a steric hindrance effect,
thus resulting in lower carbamate stability and enhanced CO,
absorption capacity.® These structural advantages of potassium
serinate prompted us to investigate the aqueous potassium
serinate solution as a potential CO, absorbent. In the present
study, CO, solubility as well as some physical properties of an
aqueous potassium serinate solution were measured. The mea-
sured physicochemical properties are essential for the design of
CO, absorption facilities such as a gas—liquid contactor and heat
exchanger and could be used for further research on issues such
as the estimation of gas diffusivity, reaction rate constant, and
so forth.

B EXPERIMENTAL SECTION

Aqueous potassium serinate solutions were prepared by
neutralizing serine (Sigma-Aldrich, = 98 %), which had been
dissolved in demineralized water, with an equimolar quantity of
potassium hydroxide (J. T. Baker, 45 wt % aqueous solution).

The mass fraction of potassium serinate in the aqueous solution
was determined by titrating it against 0.1 M H,SO, The
measured mass fraction was accurate to = 0.5 %. MEA (= 98 %)
and H,SO, were purchased from Sigma-Aldrich and Duksan
Chemical Co., respectively. The CO, and N, gases used for the
measurement of CO, solubility into the aqueous potassium serinate
solution were purchased from Gas Valley. The purity of both
gases was 99.9 %. The selected solution concentrations for the
measurements, 7.2, 14.3, 28.6, 43.0, and 57.3 mass %, were
identical with the corresponding molarities, 0.5, 1.0, 2.0, 3.0, and
4.0 M, and the corresponding mole fractions, 0.0096, 0.0206,
0.0481, 0.0867, and 0.1444, respectively.

CO, Solubility. The solubilities of carbon dioxide in 14.3 mass
% aqueous potassium serinate solutions were measured at
(313.15, 343.15, and 373.15) K over partial pressures of CO,
ranging from (0.1 to 400) kPa. The experimental setup for the
measurement of CO, solubility was mainly composed of a
3960 cm® gas loading cylinder and a 503 cm® equilibrium cell.
Both were equipped with a K-type thermocouple and a pressure
transducer. Before each run, the whole system was flushed with
pure nitrogen to eliminate trace gases. After that, the aqueous
absorbent solution and CO, gas were fed into the equilibrium
cell and loading cylinder, respectively, and maintained at the
same designated temperature in a forced convection air bath. By
opening the valve between the equilibrium cell and the gas
loading cylinder, CO, was fed from the gas cylinder to the
equilibrium cell which contained the aqueous absorbent solution.
Then, the stirrer of the cell was turned on to reach the vapor—
liquid equilibrium quickly. During the run, pressures and tem-
peratures of the cell and the gas cylinder were continuously
monitored. When the vapor—liquid equilibrium was attained,
0.5 cm? of gas phase was extracted from the cell and analyzed by
gas chromatography analysis to determine the N,/CO, ratio.
Then, the CO, loading (mol of CO,/mol of amine) was
determined by the application of experimental P—T data to
the thermodynamic virial equation.”® The materials, experimen-
tal procedures, and analysis methods are basically identical to
those used in our previous study, which measured the solubility
of CO, in an aqueous sodium glycinate solution.'” The uncer-
tainty of the CO, solubility measurements was 2.5 %.

Density and Viscosity. The densities of the aqueous potas-
sium serinate solutions were measured at 10 K intervals, from
(298.15 to 353.15) K, using a 36.940 cm® (at 298.15 K) Gay-
Lussac pycnometer. The temperature of the thermostatic water
bath (RBC-11, Woori Science Instrument Co.) was controlled
within £ 0.1 K of the designated temperature. The internal
volume of the pycnometer was calibrated using pure, degassed
water, and the densities of the pure water samples were compared
with data reported in the literature.”® The uncertainty of the
density measurements was 0.04 %. The dynamic viscosities were
measured directly using a commercial viscometer (RheoStress1,
HAAKE Instruments Inc.) equipped with a DG 41 spindle, in
which the temperature was kept within £ 0.01 K of the target
temperature. The uncertainty of the viscosity measurements was
0.9 %. The reported values are the average of at least three
measurements.

Heat Capacity. The heat capacities were determined at 5§ K
intervals, from (303.15 to 353.15) K, using a differential scanning
calorimeter (Q-10, TA Instruments). The method employed in
this study is similar to that of Chiu et al.>* The calorimeter was
calibrated with a 22.5 mg standard sapphire window (TA
Instrument - Waters LLC). The heat capacities of sapphire for
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Table 1. Solubility of CO, o in Aqueous 15.3 mass % MEA
Solution

T =313.15K T =373.15K
o Pco,’/kPa al Pco,’/kPa
0.347 0.1 0.093 0.5
0.394 0.3 0.163 2.1
0.439 0.8 0.223 4.1
0.480 2.4 0.297 9.9
0.551 16.0 0.359 20.7
0.635 65.0 0.426 47.3
0.720 182.0 0.513 129.4
0.804 402.7 0.587 290.0

“mol of CO,/mol of MEA. * N, was present in the gas phase for the gas
chromatography analysis.

Table 2. Solubility of CO, o in Aqueous 14.3 mass %
Potassium Serinate Solution

T =313.15K T =343.15K T =373.15K
o Pco,'/kPa a’ Pco,'/kPa ot Pco,’/kPa

0.273 0.2 0.112 0.2 0.030 0.1
0.392 1.0 0.212 1.1 0.091 0.9
0.502 3.9 0.305 3.9 0.145 3.2
0.605 129 0.386 9.6 0.248 13.5
0.692 31.3 0.461 19.6 0.339 32.0
0.761 59.9 0.582 56.4 0.450 79.6
0.866 1512 0.650 96.4 0.542 156.9
0.996 433.5 0.845 393.0 0.683 387.2

“mol of CO,/mol of potassium serinate "N, was present in the gas
phase for the gas chromatography analysis.
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Figure 2. Comparison of the solubility of CO, in aqueous 15.3 mass %
MEA solution. Experimental data: @, 313.15 K; A, 373.15 K. Data of
Jones etal.:** x, 313.15K; O, 373.15 K. Data of Lee et al.;** v, 313.15 K;
0, 373.15 K.

the calibration were taken from the literature.>’ The aqueous
potassium serinate solution was prepared in a hermetic pan to
resist the vapor pressure of the aqueous solution, and the mass of
the aqueous solution was from (20 to 30) mg. The sample-
containing hermetic pan was kept in a nitrogen-flushed atmo-
sphere, with a nitrogen flow rate of 50 cm®+min~'. The experi-
ment was initiated by maintaining the sample-containing
hermetic pan at 298.15 K for 10 min. Then, the pan was heated
at arate of S K-min~ ' until it reached 355.15 K (82 °C) and was
then held isothermally for 10 min. The heat flow to the sample
and the temperature of the pan were continuously recorded
during the run. The heat capacities of the aqueous potassium
serinate solutions can be calculated using the following equation:

[6OE} AH
P — -

H,

(2)
m

where Cp is the specific heat (in J-g~'-K '), E is the cell
calibration coefficient at the temperature, H, is the heating rate
(in K-min~'), AH is the heat flow difference between the
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Figure 3. Comparison of the solubility of CO, in aqueous amine
solutions. The points show the experimental data. The lines show the
smoothed values. Experimental data of aqueous 14.3 mass % potassium
serinate solution: @, 313.15 K; %, 343.15 K; A, 373.15 K. Experimental
data of aqueous 15.3 mass % MEA solution: O, 313.15 K; A, 373.15 K.

sample-containing pan and an empty hermetic pan (in mW),
and m is the sample mass (in mg). The reported values are the
averages of at least six measurements. The uncertainty in the heat
capacity measurements was 0.9 %.

Surface Tension. The surface tensions were measured directly
at 298.15 K, using a bubble pressure meter (BP2, Kriiss) which
uses the maximum bubble pressure method. The surface tension
was measured for over 50 000 ms, to determine the equilibrium
value of the surface tension. The temperature of the aqueous
solutions was controlled within & 0.1 K. The uncertainty of the
surface tension measurements was 0.3 %.

B RESULTS AND DISCUSSION

CO, Solubility. The solubilities of CO, in aqueous 15.3 mass
9% MEA solutions at (313.15 and 373.15) K were measured and
are shown in Table 1. The experimental solubility data for the
aqueous 15.3 mass % MEA solution are also depicted with those
of Jones et al.** and Lee et al.*® in Figure 2. As shown in Figure 2,
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Table 3. Density p, Viscosity 17, and Heat Capacity Cp of Pure

MEA
p/g-cm73 7/mPa-s Cp/J-g K
T/K . . .
this work  ref34  thiswork ref35  thiswork  ref 30
303.15 1.0087 1.0089 15.36 15.11 2.68 2.74
313.15 1.0004 1.0002 10.26 10.02 2.75 2.78
323.18 0.9925 0.9918 7.190 6.972 2.82 2.83

Table 4. Density p of Potassium Serinate (1) + Water (2)

100 w,
. 72 14.3 28.6 43.0 573
p/g-cm”?
298.15 1.0347 1.0687 1.1370 12012 1.2635
303.15 1.0331 1.0667 1.1344 1.1988 1.2605
313.15 1.0288 1.0619 1.1291 11931 1.2544
323.15 1.0246 1.0569 1.1238 1.1875 1.2485
333.15 1.0191 1.0515 1.1180 1.1816 12423
343.15 1.0139 1.0463 1.1125 1.1759 12363
353.15 1.0078 1.0396 1.1060 1.1696 1.2296

125 k‘\‘\‘\¢\‘\. |
1.20 Q-Q\e\e\e\e\g 4

plg-cm”
=

0.95 . . . . . L
290 300 310 320 330 340 350 360

T/K

Figure 4. Density of potassium serinate (1) + water (2) at different
temperatures and mass fractions. B, w; = 7.2 %; A, wy = 14.3 %; ¥, w; =
28.6 %; O, w; = 43.0 %; @, w, = 57.3 %; the curved lines are correlations
from eq 3.

the CO, solubilities at (313.15 and 373.15) K of this study are in
good agreement with the values found in the literature.

The measured solubilities of CO, in the aqueous 14.3 mass %
potassium serinate at (313.15, 343.15, and 373.15) K are shown
in Table 2. The solution concentration of 14.3 mass % was
selected, based on experience with CO, solubility measurements,
because the concentration was safely low enough for the
prevention of precipitation during CO, absorption. In addition,
the solubility of CO, into an aqueous 14.3 mass % potassium
serinate could be simply compared to that of 15.3 mass % (2.5 M)
MEA, and there is plenty of available literature data to support
this. No precipitate was observed for both absorbents during the

1374

Table S. Viscosity 7 of Potassium Serinate (1) + Water (2)

100 w;
T/K 7.2 143 286 43.0 573
77/mPa-s
298.15 L121 1372 1913 2757 4202
303.15 1.032 1261 1736 2,485 3.685
313.15 0.870 1.043 1.402 1.996 2.927
323.15 0.730 0.896 1.140 1.767 2.556
333.15 0.645 0.806 0.989 1.560 2278
343.15 0.564 0671 0.855 1423 2.063
353.15 0.494 0.564 0.732 1255 1919
45 . . : . : .
40+ .
35t .
30t .
é 25F B
Z o0t |
=
15} o .
1or K-\;\\;\\;\\'\g _
A
05t .
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Figure 5. Viscosity of potassium serinate (1) + water (2) at different
temperatures and mass fractions. B, w; = 7.2 %; A, wy = 14.3 %; ¥, w; =
28.6 %; O, w; = 43.0 %; @, w, = 57.3 %; the curved lines are correlations
from eq 4.

measurements at the experimental conditions. To compare the
CO, absorption capacity, the solubilities of CO, in the aqueous
14.3 mass % potassium serinate and the 15.3 mass % MEA
solutions are depicted in Figure 3. For both absorbent solutions,
the CO, solubilities increase with an increase in CO, partial
pressure and decrease with an increase in temperature. As can be
seen in Figure 3, at the absorber condition in the real acid gas
treatment process (i.e., at 313.15 K), the CO, solubility in the
aqueous potassium serinate solution is much higher than that of
the MEA above 4 kPa of partial pressure of CO,. However, the
CO, solubility in the aqueous potassium serinate solution at
373.15 Kis slightly lower than that of the MEA. Thus, the cyclic
CO, absorption capacity of potassium serinate seems to be
higher than that of MEA. The similar tendency of potassium
serinate and MEA can also be seen in the results of Munoz et al.>®

Density and Viscosity. To validate the experimental methods
for the measurements of density, viscosity, and heat capacity,
each property of MEA was measured at (303.15, 313.15, and
323.15) K and compared with values from the literature,>>>**> as
reported in Table 3. The measured data for MEA were in good
agreement with the data in the literature. The measured densities
and viscosities of the aqueous potassium serinate solutions, over
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Table 6. Heat Capacity Cp of Potassium Serinate (1) + Water (2)

100 w,
T/K 7.2 143 28.6 43.0 57.3
C[>/.]'871‘K7l
303.15 3.88 372 335 3.06 274
308.15 391 3.77 3.38 3.08 276
313.15 393 3.79 3.40 3.11 278
318.15 3.96 3.82 342 3.13 2.80
323.15 398 3.84 344 3.16 2.81
328.15 4.00 3.86 347 3.18 2.83
333.15 4.02 3.89 3.49 3.20 2.84
338.15 4.04 391 3.51 322 2.85
343.15 4.06 3.94 3.53 323 2.86
348.18 4.07 3.96 3.55 325 2.86
353.15 4.08 3.97 3.56 3.26 2.90
4.2 T T T T T
[ ]
40 b NS
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cD 3.4 r ¥ v v i
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Figure 6. Heat capacity of potassium serinate (1) + water (2) at
different temperatures and mass fractions. ll, w, = 7.2 %; A, wy = 14.3 %;
V¥, wy =28.6 %; O, w; = 43.0 %; @, w; = 57.3 %; the straight lines are
correlations from eq S.

the temperature range from (298.1S to 353.15) K in the mass
fraction range of (7.2 to $7.3) %, are shown in Table 4 and
Figure 4 and in Table 5 and Figure 5, respectively. The symbol
wy, in Tables 4 and S and Figures 4 and §, is the mass fraction of
the potassium serinate in aqueous solutions. The density de-
creases with an increase in temperature but increases with
potassium serinate mass fraction. The viscosity decreases expo-
nentially with an increase in temperature and increases with an
increase in mass fraction. The density and viscosity are correlated
to temperature and mass fraction by eqs 3 and 4, respectively.

p/grem > = K, + Ky(T/K) 4 K3(T/K)* (3)
In 7/mPa-s = Ky + Ks/(T/K) + K¢(T/K) (4)
The curved lines in Figures 4 and 5 for the aqueous potassium

serinate solutions correspond to the values correlated by eq 3 and
4, respectively.

Table 7. Coefhlicients and the AADs for the Correlations
According to egs 3 to 6

Density (p),eq 3

1 7.730-10°"  2.322.10°  —4.107-10° 3.410-10°

2 1.774-107° —1.060-10">  2.330-10 > —1.950-10 >

3 —3.397-10°°  1489.10°° —3236-10°  2.668-10"
100 AAD 0.02

Viscosity (17), eq4

4 —1.760-10" 2230-10>  —8.978-10” 8.005-10*
5 3.333-10° —3.198-10* 1.328-10° —1.181-10°
6 212010 % —3.776-10°'  1.508-10°  —1.335-10°
100 AAD 2.16
Heat Capacity (Cp), eq S
3.044-10°  —6.730-10° 1276-10"  —8.079-10°

3451-10°  1.320-10° 2 —3.900-10 >  2.510-10 >

100 AAD 0.22

Table 8. Surface Tension ¢ of Potassium Serinate (1) +
Water (2) at 298.15 K

100 w,
/K 7.2 14.3 28.6 43.0 57.3
0/mN.m™"
298.15 73.2 74.1 77.9 80.4 82.2

Heat Capacity. The measured heat capacities, over the
temperature range from (303.15 to 353.15) K in the mass
fraction range of (7.2 to 57.3) %, of the aqueous potassium
serinate solutions are presented in Table 6 and depicted in
Figure 6. The heat capacity increases with an increase in
temperature and decreases with an increase in potassium serinate
mass fraction. The heat capacity is correlated by eq 5°**° as

Cp/J-g "K' = K7 + K, (T/K) (5)

The straight lines in Figure 6 correspond to the values
correlated by eq S.

The K; values used in eqs 3 to 5 are given as’°
I<i = k,‘)l + kl‘, oWy + k,’}3W12 + k,’}4W13 (6)
The coefficient, k;, of eq 6 and the absolute average deviations

(AAD:s) for density, viscosity, and heat capacity are presented in
Table 7. The absolute average deviation (AAD) was calculated as
expt] calc

=y i |

1yl

AAD = nziywﬂ (7)

where 7 is the number of data points taken in the measurement
and y,"" and y"? represent the experimental and calculated
values. The AAD is a convenient measure to show how well the
data are correlated with the corresponding equation.'>**** In the
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Figure 7. Surface tension of aqueous solutions of amino acid salts and
alkanolamines at 298.15 K. — (horizontal line, 72.01 mN+-m ™ '), pure

water;37 V, potassium taurate;10 O, MEA;37 A, MDEA;38 @, potassium
serinate (this study).

present study, the AADs for the density, viscosity, and heat
capacity values are low, as shown in Table 7.

Surface Tension. The measured values for the surface tension of
aqueous potassium serinate solutions at 298.15 K are listed in
Table 8. The surface tension values of aqueous potassium serinate
solutions increase with an increase in solution concentration. In
Figure 7, the surface tension of the aqueous potassium serinate
solution as a function of mass fraction was compared with other
aqueous alkanolamine solutions at 298.15 K.'**”3® Unlike the
aqueous solutions of alkanolamine, the surface tensions of the
aqueous salts of serine and taurine increase with an increase in
solution mass fraction. Kumar et al.'® and Yan et al."' pointed out
that the salts of taurine and glycine might be suitable CO,
absorbents for the membrane-gas absorption (MGA) system,
because of their high surface tensions resulting in a reduced pore
wettability. Aqueous potassium serinate solution has an even higher
surface tension than the aqueous potassium taurate solution and
pure water, so it could also be a suitable absorbing liquid for MGA.

Bl CONCLUSION

In this study, potassium serinate was proposed as a novel
candidate material for CO, absorption. The densities, viscosities,
and heat capacities of aqueous potassium serinate solutions were
measured over a temperature range from (298.15 to 353.15) K and
at the mass fractions of (7.2, 14.3, 28.6, 43.0, and 57.3) %. The
surface tensions of the solutions were also measured at 298.15 K.
The CO, solubility in the aqueous 14.3 mass % potassium serinate
solution was measured at (313.15, 343.1S, and 373.15) K and
compared with those of the aqueous 15.3 mass % MEA solution.
The aqueous potassium serinate solution is thought to be a good
CO, absorbent due to its high cyclic CO, absorption capacity.
Furthermore, its high surface tension values would be desirable and
suitable for the membrane gas absorption process.
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