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lonic liquids (ILs) are attractive materials for gas separation due to lon gel films with the best IL-polymer compatibility are transparent
their CO, selectivity over light gases, low vapor pressure, and tunable and completely dry. i 1L P
properties. Polyethylene oxide (PEO) is also an attractive material for The ‘greasy paper’ test:
gas separation membranes due to its high CO,/light gas solubility observing IL  wicking
selectivity. Immobilizing ILs into polymers as ion gel onto a dry, porous
membranes increases the gas permeability of the polymer. surface
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A series of free-standing ion gel membranes have been prepared with Y L
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IL-polymer miscibility
explore the cation and anion effect on the ion gel phase limit was reached

miscibility and CO,/N, separation performance.
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PEO cross-linked polymers and a variety of commercial ionic liquids to
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. . one o base polymer = [emim][Tf,N] [emim][dca] [empy][Tf,N] [P1444][Tf,N] [N41141][Tf,N]
A second series of ion gels were prepared utilizing the IL-PEO 2 T e
interaction to designh miscible ion gels with excellent CO,/N, Anion Compatibility: Cation Compatibility: e IL incorporation increases the gas permeability
gas separation properties. e Paired with [emim]* cation e Paired with [Tf,N]- anion e Property averaging: reduced CO,/N, selectivity for [Tf,N] ILs while [emim][dca]
Eilm Eabrication e Completely dry film obtained e Aromatic cores gave dry films maintains high selectivity
with 40 vol% [emim][Tf,N] e Qily surface obtained for
or [emim][dca] [bmpyrr] and [P, 444] ~.
We mixed the ionic liquids (40 vol%) directly into the monomer mixture e [emim][acetate] is immiscible N | |
and exposed the reaction mixture to UVA (365 nm) irradiation to afford with monomer NN W o - : 40°C, 1 bar
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- ¢ Most ILs have CO, permeability less than [emim][Tf,N] gel
e The most stable ion gels were omimlidon) o T a | o
completely amorphous cross-linked I P—— e CO,/N, selectivity is best for nitrile and oligoethylene glycol functionalized ILs
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Functionalized Series: Synthesized based on compatibility of commercial on gel compatibility from commercia i | b 2
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. : series led to development of [emim][TFN] 3
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o o O o functionalized imidazolium Tf,N series [ibmim][TE,N] IL-PEQO compatibility was used to
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femmirTEtt (caenTeN] lozmim][TeN] (CaPEGITEN films with a single Tg Tf,N ILs that were incorporated into
high performance ion gels with
excellent phase stability, high gas
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_ \—/ N Vi
\ 0~\_o_ 80 40 0 40 selectivity.
[ibim][Tf2N] [C7PEG][Tf2N] TA Q2000, +10°C/min, third heating scan shown Temperature (°C)

® ® .
- \N@N%\ NN NN o e | Tg for terminal groups that may
W © make additional non-covalent bonds

[bzmim][Tf,N] CO, permeability (barrer)

[hmim][Tf2N] [C5CN][TF2N] [bzbim][Tf2N] [CsPEG][Tf2N] [C,EGmMIm][Tf,N]

Heat flow (exo up)

This technical effort was performed in support of the U.S. Department of Energy’s National Energy Technology Laboratory’s ongoing research on CO2 capture under the RES contract DEFE0004000. This project was funded by the
Department of Energy, National Energy Technology Laboratory, an agency of the United States Government, through a support contract with AECOM. Neither the United States Government nor any agency thereof, nor any of their

S- DEPARTMENT OF | Nafional Energy | ae g | .
employees, nor AECOM, nor any of their employees, makes any warranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or ~ ~
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not 5 @]g e &, E n g I n e e rl n g TO Power O u r F utu re

Tec h n O IGgy LG b ‘ necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of

the United States Government or any agency thereof. Chietha Moore and Rebecca Hirsch performed this work under the Mickey Leland Energy Fellowship program administered by the U.S. Department of Energy.

¢




	Slide Number 1

