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Abstract — The absorption rate of carbon dioxide with 2-amino-2-methyl-1-propanol(AMP) was measured in such
non-aqueous solvents as methanol, ethanol, n-propanol, n-butanol, ethylene glycol, propylene glycol, and propylene car-
bonate, and in water at 298 K and 101.3 kPa using a semi-batch stirred tank with a plane gas-liquid interface. The over-
all reaction rate constant, obtained under the condition of fast reaction regime, from the measured rate of absorption was
used to get the elementary reaction rate constants in complicated reactions represented by reaction mechanism of car-
bamate formation and the order of overall reaction of CO, with amine. The correlation between the elementary reaction
rate constant and the solubility parameter of the solvent was also presented.
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Table 1. Physicochemical properties of solvent and CO,/AMP at 298 K

Solvent € & (J/m*)1? u (cP) C ;s (kmol/m?) D,x10° (m?%s) Dx10'(m%s) k;x10° (m/s)
Water 78.5 48.1 0.894 0.035 1.95 7.24 6.505
Methanol 32.6 29.7 0.547 0.159 8.37 17.84 8.314
Ethanol 243 26.1 1.099 0.125 3.88 9.46 5.867
n-Propanol 20.1 23.4 1.942 0.096 2.73 4.99 4413
n-Butanol 17.1 233 2.01 0.093 0.876 4.13 3.806
Ethylene glycol 37.7 29.9 17.33 0.027 0.121 0.57 1.477
Propylene glycol 32.0 25.8 42.93 0.248 0.054 0.25 0.934
Propylene carbonate 65.0 27.2 2.493 0.127 1.077 5.07 3.895
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Fig. 1. Dependence of AMP concentration on the pseudo-first-order
reaction rate constant in the reaction of CO, with AMP.
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Fig. 2. Dependence of reaction order on dielectric constant of solvent
in the reaction of CO, with AMP.
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Fig. 3. Cp /k, vs. Cp, for various solvents in the reaction of CO, with
AMP.

Table 3. Reaction orders and rate constants in the reaction of CO, with

AMP at 298 K

Solvent n k, (m*/kmols) ky/k; (kmol/m?)
Water 1.14 779 0.26
Methanol 1.27 89 0.61
Ethanol 1.30 54 0.7
n-Propanol 1.40 43 1.12
n-Butanol 1.39 42 1.02
Ethylene glycol 1.26 89 0.62
Propylene glycol 1.32 55 0.8
Propylene carbonate 1.31 63 0.75
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Fig. 4. Relationship between reaction rate constants and solubility param-
eters of solvent in the reaction of CO, with AMP.
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C, : concentration of species, i [kmol/m?]
D, : diffusivity of species, i [m%s]
k, : pseudo-first-order rate constant [1/s]
k,  : forward reaction rate constant in reaction (ii) [m?/kmols]
k,  : backward reaction rate constant in reaction (ii) [1/5]
k;  : forward reaction rate constant in reaction (iii) [m3/kmols]
k;  :liquid-side mass transfer coefficient of CO, in absorbent [m/s]
r, :reaction rate of CO, [kmol/m’s]
z : distance [m]

z;  : film thickness of liquid [m]
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