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Flow and dispersion performance of gas/ionic liquid systems in microchannels

TAN Jing, ZHAO Jingjing, XU Jianhong, LUO Guangsheng
(State Key Laboratory of Chemical Engineering, Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Ionic liquids show good prospect in gas-liquid reaction and separation processes. Investigation of flow
and dispersion performance of gas/ionic liquid systems is important for the development of technology and
devices for gas-liquid dispersion as well as application of ionic liquids in gas-liquid reaction and separation
processes. The flow and dispersion performance of Np/[Bmim]BF, in coaxial annular microchannels was
investigated. Flow patterns of bubble-flow, bubble-slug-transition-flow, slug-flow and slug-annular-transition-flow
were observed. The influence of gas and liquid flow rates on gas-liquid flow pattern was studied in different
microchannels and flow pattern maps were determined accordingly. The effects of gas and liquid flow rates on
dispersion size were also investigated. The mechanism was discussed and mathematical models were established

to predict the dispersion size in different microchannels.
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Table 1 Parameters of coaxial annular microchannels

Microchannel code Diameter of Diameter of main

capillary/pm channel/pm
No.1 76.4 503.2
No.2 116.8 5212
No.3 184.2 530.2
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Fig. 3 Flow pattern maps of different microchannels
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Fig. 4 Influence of flow rates of gas and liquid phases on Vg
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Table 2 Fitted parameters in different microchannels

Microchannel code o B 9
No.1 3.29 -0.15 0.08
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