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Forward osmosis with membrane distillation using tetrabutylphosphonium based
LCST-type ionic liguid as osmotic agent for seawater desalination

Junzhe Quan*, Sanskrita Madhukailya, Dr. Leilla Moura, Dr. Timken Hye-Kyung, Prof. John D Holbrey
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2. Results and Discussion
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Fig- J,,J,,J,/Js comparison between traditional inorganic draw solute and IL draw solute
As for the [P,,,,][Ph-tet], the increasing Jv and Js trends are expected as higher driving force because of the higher chemical gradient resulting in Supervisor: Prof. John Holbrey, Dr. Leila Moura and Dr. Timken Hye-Kyung
higher osmotic pressure between feed solution and draw solution. Obtained Jv of [P,4,,][Ph-tet] shows similar water flux value with other kind of IL Sanskrita Madhukailya
draw solute (Red in Fig) but lower than some traditional inorganic draw solute(Blue in Fig) just like NaCll“l and NH,-CO,®! solution. It can be explained
by the large molecular size of IL resulting in a lower bulk aqueous diffusion coefficient which makes dilutive external concentration polarization (DECP) Dr. Yoan Delavoux
occurs more in draw solute side. Although its larger molecular size diminishes the water flux (Jv), this very attribute proves advantageous for its All other QUILL members
solute flux (Js). The increased molecular size results in a reduction in membrane diffusivity and back transport through the Thin-Film Composite
Forward Osmosis (TFC-FO) membrane. Our material [P 44,,][Ph-tet] shows an excellent reverse solute flux compared with other thermo-responsive _
lonic liquids which means that in the same volume of water to be drawn, the loss of material is lowest for [P,,.,][Ph-tet]. However, the lower water flux Self'Fundmg
also means the more energy consumption so it is necessary to find a balance between water flux and reverse solute flux when we choose draw solute.
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