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Industrial gap #1: compact & efficient

gas-liquid contacting system

Current gas-liguid contacting systems are very inefficient: bubbles have
very short residence time linked to large 4p, large diameter and
coalescence, that cannot be controlled
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Lucas et al. (2014),
Chemical Engineering
Journal 296: 335-339
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Challenge #1: prediction size

distribution microbubbles

Qgas= 0.01 vvm
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Pereira et al. (2014), Ind. Eng. Chem. Res., 563, 17303-17316




Challenge #2: prediction residence

time of bubbles
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SuperOzonation




Challenge #3: prediction mass

transfer rates & efficiency

« Experimental data so far includes removal emergent contaminants

with ozone & syngas bioconversion to biofuels

Contact time: 2.2 min
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Reis and Li Puma, GB patent application 1412749.2
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Industrial need #2: modelling gas-

liguid flow In microchannels

« There are a number of analytical and processing situations where gas-liquid
flow is utilised in miniaturised devices, benefiting from the enhanced mass

transfer.
« Microfluidics market growing double figures, and estimated to reach $6Bn

by 2020
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Challenge #1: prediction
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Challenge #2: can we predict recirculation

& mass transfer within liquid slugs?

e.g. Recirculation inside the liquid slug (Taha and Cui, 2004)
Capillary number

Ca=Uu/o

U: flow mean velocity

u: liquid viscosity

o interfacial tension




References

* Unpublished experimental data Is
available (slug sizes and mass transfer) to
help validating the numerical model
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