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Abstract: According to the double membrane theory, absorption experiments were conducted using a
bubble reactor to investigate the reaction kinetics of diethylenetriamine (DETA) solution and its phase
change absorbent in the process of absorbing low concentration CO,. The viscosity, CO, loading, and
kinetic parameters were measured, and a kinetic model for decarbonization of phase change absorbent was
established. The mass transfer reaction mechanism of the decarbonization process of the absorbent was
analyzed through the reaction rate constant, mass transfer rate, and enhancement factor in the model, and

its interaction and Kkinetic characteristics were explored. The results show that sulfolane, as a physical sol-
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vent, does not participate in the reaction, but increases the physical solubility of CO, in the solution, pro-
mots the rapid reaction between DETA and CO, in the lean phase, and improves the CO, absorption
rate, absorption load, and reaction activation energy of the absorbent. During the absorption process,
DETA and sulfolane promote each other, resulting in a higher CO, absorption rate and capacity than
DETA aqueous solution. The apparent reaction rate constant and enhancement factor of phase change
absorbent gradually increase with temperature, and the absorption effect is optimal at 323 K. The esti-
mated reaction activation energy is 32.48 kJ/mol. The research results can provide new ideas and meth-
ods for optimizing phase change decarbonization agents, and provide theoretical references for industrial
applications.
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Tab.1 Mass transfer coefficient of absorbent under different conditions
IREE/K S/ (molemol ) (kmcfl\-]rtn()i/z'sfl) (Pa.g;:;l/olfl) Do,/ (m*s™h) (kg R ) /57! (m3°kr/?1':;1/*1-s’1) E

303 0.1 6.942x10° 984 4.489x 10" 5.55x 10" 2.87X10° 178.909
308 0.1 7.033%x10° 1086 4.755% 10" 6.51<10% 3.37 X 10° 203.009
313 0.1 7.105%x10° 1285 4.91210'° 8.51x10" 4.41%10° 241.366
318 0.1 7.15010° 1430 5.253X 10" 9.69x10% 5.02X 108 267.802
323 0.1 7.215%x10° 1684 5.4610'° 1.32x 10" 6.84 < 10° 318.804
303 1.0 5.950 X 10° 984 2.798 10" 1.96 < 10" 1.02x10° 11.796
308 1.0 6.050 % 10° 1086 3.008 10" 2.09x 10" 1.08x10° 12.624
313 1.0 6.16710° 1285 3.222X10% 3.02x 101 1.57%10° 15.712
318 1.0 6.333x10° 1430 3.429 10" 3.6410" 1.89x10° 17.791
323 1.0 6.500< 10° 1684 3.613x 10" 4.38 <101 2.27X10° 20.038
303 2.1 2.500%10° 984 2.276 10" 1.17 X107 60.434 0.091
308 2.1 3.170X10° 1086 2.495x 10" 2.15X 107 111.541 0.128
313 2.1 4.170X10° 1285 2.699 10" 5.57 X 107 288.776 0.213
318 2.1 5.000< 10° 1430 2.920<10" 8.04 %107 416.574 0.264
323 2.1 5.500X 10° 1684 3.037%x10% 1.26X10° 652.526 0.34
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