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Fig.1 Sketch of the rheological test and the experimental

set-up for the mass transfer process
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Fig.3 Plots of surface pressure vs. surface concentration for

different particle hydrophobicities
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Distribution of hydrophobic CaCO; nanoparticles at a gas —liquid

interface and its effect on mass transfer

LIU WenLin' LI Jun' SHENG Xiao> DU Le* ZHU JiQin®" LIU ZhiXue’

(1. Shanxi Lu’an Coal-based Clean Energy Co. , Ltd. , Changzhi 046100; 2. College of Chemical Engineering, Beijing University of
Chemical Technology, Beijing 100029 ; 3. Environmental Engineering Assessment Center, Ministry of Ecology and Environment,
Beijing 100012, China)

Abstract: This study presents a novel approach to quantify the adsorption of hydrophobic CaCO, nanoparticles at a
gas —liquid interface and predict the corresponding mass transfer processes. Rheological measurements of the layers
formed by the hydrophobic particles were carried out. A simulated mass transfer experiment of CO, absorption in the
Ca(OH),-CaCO, system was carried out with efficient mixing ensured by using a membrane dispersion microreac-
tor. The effects of particle hydrophobicity on the layers in the two processes were determined. The results show that
particle hydrophobicity and surface density both have a strong influence on the properties of the layers. The behav-
ior of the layers in the rheological and mass transfer experiments was similar, as demonstrated by the comparable
critical surface concentrations. Our rheological measurement approach can be used to determine the optimum oper-
ating conditions of gas —liquid slurry systems for the synthesis of in-situ modified nanoparticles.

Key words: calcium carbonate ; nanoparticles; gas —liquid interface; distribution; mass transfer
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