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Fig.1 Experimental set-up for CO, gas absorption
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Table 1 Diffusion behavior of CO, in different solvents
and interfacial properties of solvents

Relative Relative Spreading
Solvent Mo ubility  diffusivity  coefficient (N/m)
Toluene 6.72 1.958 3.55 8.3
Cyclohexane  3.41 1.417 1.96 -3.2
n-Heptane 6.96 1.583 5.58 -0.4
n-Butanol 2.87 1.875 0.55 46.5
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Effect of Dispersed Oil Phases with Different Properties on CO, Absorption Process

LU Su-min, MAYou-guang, SHEN Shu-hua, ZHU Chun-ying

(School of Chemical Engineering and Technology, State Key Laboratory of Chemical Engineering,
Tianjin University, Tianjin 300072, China)

Abstract: The absorption of CO, into emulsions was investigated using four organic solvents with different properties as dispersed phase,
toluene, cyclohexane, n-heptane and n-butanol in a thermostatic reactor. The experimental results show that the absorption rate is closely
related to the interfacial properties. When surfactants are not added, the absorption rates of CO, in the emulsions of toluene, cyclohexane
and n-heptane corresponding to their spreading behavior at the gas—liquid interface are: toluene > n-heptane > cyclohexane. Furthermore,
a lower absorption rate than that in pure water is observed at low oil volume fraction due to the additional resistance by the spread oil
film. The oil volume fractions for toluene, cyclohexane and n-heptane are 0.02, 0.08 and 0.04 respectively at the lowest value of J/J,. The
emulsifier promotes the stabilization of the emulsion, however, it increases the resistance of mass transfer due to the adhesion of the
surfactants to the gas—liquid and liquid—liquid interfaces, leading to an even lower absorption rate than in the dispersed system without
addition of surfactants. Contrary to toluene, cyclohexane and n-heptane, variation of an initial rise following subsequent decline of the
absorption rate is found in the partially miscible n-butanol-water system in the range of concentration discussed, and the maximum value
of J/J, coincides with the solubility of n-butanol in water.

Key words: CO, absorption in emulsion; absorption rate; interfacial resistance; spreading coefficient



