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Abstract — The kinetics of CQwith aqueous MDEA(N-methyldiethanolamine) and piperazine added aqueous MDEA solu-
tions were investigated. A wetted-sphere absorption apparatus was used to measure the absorption rate. The apparent reaction
rate constant increases with increasing MDEA concentration without piperazine. But the apparent reaction rate constant
decreases with increasing MDEA concentration with piperazine. The apparent reaction rate constant strongly increases with
increasing piperazine concentration. The highly concentrated MDEA solution needs more piperazine to activate reaction rate.

The activation of reaction rate depends on the mole ratio of piperazine and MDEA.
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Fig. 2. Apparent reaction rate constants for the reaction of CQ into
aqueous MDEA and MDEA/Piperazine solutions at 298 K.
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Fig. 3. Apparent reaction rate constants for the reaction of C@ into
aqueous MDEA and MDEA/Piperazine solutions at 303 K.
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Fig. 4. Apparent reaction rate constants for the reaction CQ into
aqueous MDEA and MDEA/Piperazine solutions at 313 K.
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MDEA: N-methyldiethanolamine
R;N  :representative of tertiary alkanolamine

Ca : concentration of gas A at the gas-liquid interface [fhol/
Dp : diffusion coefficient of gas A in amine solution [6lsi
g : acceleration due to gravity 981 [cRi/s
: molar gas absorption rate [mol/s]
k : pseudo-first-order reaction rate constant [1/s]
K, : forward second order reaction rate constanf fcmol™ « s}
Kapp  :@pparent reaction rate constant [1/s]
L : liquid flow rate [cn¥/s]

Reo, : reaction rate of CQ[mol - cm™ - s7/]

rs : radius of sphere [cm]

te : gas-liquid contact time [s]

Jzglola EXt

A :liquid film thickness at the equator of the sphere in Eq. (8)
[cm]

: kinematic viscosity [cris]
: defined in Eq. (7)

> o

: carbon dioxide
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