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2-Amino-2-methyl-1-propanol(AMP), 2—am1no—2—methyl—1,3—propand101(AMPD), 2-amino-2-ethyl-1,3-propandiol(AEPD) 2]
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Abstract — Absorption rate of carbon dioxide into aqueous ammonia absorbent(10 wt%) was measured in the temper-
ature range from 293 K to 337 K using a stirred-cell reactor. The reaction rate constant was correlated with the Arreh-
nius equation and the activation energy was 50.42 kJ/mol. CO, absorption rate into modified ammonia absorbent was
also investigated. For the modified ammonia absorbent, 1 wt% sterically hindered amines of 2-amino-2-methyl-1-pro-
panol(AMP), 2-amino-2-methyl-1,3-propandiol(AMPD) and 2-amino-2-ethyl-1,3-propandiol(AEPD) were used as addi-
tives. The CO, absorption rate increased by adding 1 wt% of the amine additive, in the case of AMP additive, the
absorption rate enhanced by about 53%.
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Fig. 1. Schematic diagram of the stirred cell for the measurement of
CO, absorption rate.
A: CO, cylinder
B: Mass flow controller
C: Gas inlet
D: Magnetic drive

E: Impeller

F: Pressure transducer
G: Water circulator
H: Gas outlet
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Fig. 2. Pressure change during CO, absorption into 10 wt% aqueous
ammonia solution.
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Fig. 3. Plot for equation (6). (10 wt% aqueous ammonia solution).
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Table 1. Reaction rate constants between CO, and aqueous ammonia

solution
T[K] k [m3/kmol-s]
293 89.61
306 227.6
313 349.3
323 613.4
337 1098
9
— — Diao(2004)
8 Andrew (1954)
@ this study
7 4
6 -
£ 5
4 -
3 4
24 T T —
1 T T T T T
2.9 3.0 3.1 3.2 3.3 34 35

/T * 1000 [K]

Fig. 4. Reaction rate constant between CO, and aqueous ammonia
solution.
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Fig. 5. Comparison of reaction rate constant between ammonia absor-
bent and conventional amine absorbents (MEA[13], DEA[14],
MDEA([15], AMP[16]).
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Fig. 6. Effect of 1 wt% additive on CO, absorption rate in 10 wt%
ammonia absorbent.
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A=
a : gas liquid interfacial area [m?]
C, : concentration of component i [kmol/m?]

D, : diffusivity of component i in liquid phase [m?/s]
: enhancement factor for instantaneous reaction

Hcp, : henry’s law constant [kPa m>/kmol]

H, : hatta number

I : fonic strength [kmol/m?]

k : reaction rate constant [m>/kmol-s]

k,, :overall reaction rate constant [m*/kmol-s]

k7 : individual mass transfer coefficient for liquid film [kmol/m’s]

Pco, : partial pressure of CO, [kPa]

R : gas constant

Rep, : specific rate of absorption of CO, [kmol/m?-s]
t : time [s]

T : temperature [K]

V; : volume of gas phase [m?]

ORHAXL

i : component [i]
0 : initial

t : at time [t]
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