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Chemical Absorption of Carbon Dioxide into Non-Newtonian Polyacrylamide Solution
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Abstract : Absorption rate of carbon’ dioxide was measured in the agueous polyacrylamide (PAA) solution
containing triethanolamine (TEA) of 0~2.0 kg mol/m’ in a flat-stirred vessel with an impeller of 0.05 m and
agitation speed of 50 rpm at 25°C and 101.3 kPa. The chemical absorption rate of CO, was estimated by mass
transfer mechanism based on the film theory using the physicochemical properties containing the liquid-side
mass transfer coefficient of CO, and the kinetics of reaction between CO; and TEA to compare with the
measured rate. The aqueous PAA solution acted as a reducing agent by viscoelastic property of non-Newtonian
liquid based on the same viscosity of the solution,
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Figure 1. Mass transfer coefficient of CO, against PAA
concentration.
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Table 1. The physicochemical and rheological properties of CO; and aqueous PAA solution

PAA Viscosity Diffusivity Solubility Density Rheological properties
(kg/m’)  x 10’ (Ns/m’)  x10° (m’fs) (kg * mol/m’)  (kg/m’) n  Kx100 b Ax10
0 1 1.970 0.039 1000 1.0 1.0 - -

1 1.011 1.9666 0.038 1005 0.92 1.34 0.25 30.9
10 0.172 1.7463 0.036 1010 0.86 3.71 0.13 57.6
50 2.811 16750 0.036 1016 0.78 6.16 0.11 188.2
100 3.451 1.6219 0.035 1032 0.76 7.15 0.1 294.8
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Figure 3. Chemical absorption rate of CO: against PAA
‘concentration at 1.0 kg mol/m’ of TEA.
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Figure 4. Chemical absorption rate of CO: against TEA
concentration at 100 kg/m’ of PAA.
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