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Abstract: The regeneration of ammonia (NH,)-rich ionic liquids (ILs) is a critical step in the new technology of 11—
based NH, separation and recovery from NH,—containing gas. The NH, desorption performance directly determines
the energy consumption and cost of the overall separation process. Due to the high viscosity of ILs, the use of the
falling film evaporator is beneficial to enhancing the mass transfer performance of NH, in ILs and improving

separation efficiency. In this work, an experimental study was conducted on the process of NH,
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desorption and regeneration of NH,-rich ILs operating parameters including temperature, pressure,

intensified by falling film evaporation. The effects of mass flow rate and NH, content in NH,-rich ILs on
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NH, effective desorption rate, mass transfer coefficient,
and NH, desorption intensity were systematically
investigated. Furthermore, the intensification effect of
inserted spirals on NH, desorption from IL was
explored. The results indicate that the NH, content in
the NH,-lean IL decreases with increasing evaporation
temperature and decreasing pressure. Increasing NH,
content in NH,-rich ILs and mass flow rate of IL
significantly enhances the mass transfer performance
and NH, desorption ability. At low flow rates, the
inserted spirals effectively reduced the NH, content in
the NH,—lean IL. At 105 °C, 10 kPa and 0.030 kg-m™'-
s™', the NH, desorption rate was increased from 50.76%
to 69.04%. However, at a high flow rate, such as 0.108

-1

kg:m™+s™', the disturbance effect of spirals on the

falling film is weakened due to intensified
self-fluctuation of the falling film, resulting in an
insignificant  influence on the NH, desorption
performance.
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Fig.1 Schematic diagram of smooth tube and inserted spiral
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Table 1 Parameters of inserted spirals

y httd i) SMED KEL
HFR
/mm /mm /mm /m
IRTELL 1 1 12 36 1500
ek 2 1 4 36 1500
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Fig.2 Process flow diagram of ionic liquid falling film desorption
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Fig.5 Effect of temperature on NH, desorption performance
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