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Q ok oiEEtA: BEE fd oA dA/FE 4slE ] AxHASH, o] HAEA 1-butyl-3-methyl-
imidazolium tetrafluoroborate (BMMBF4') FE e EE A A12037} AHE-E AT 13 nmA ALO;7} o] &4 ) BMMBF4
o EUEHAUS uf, E@'jﬂ 2] A5LS COyYN, AT 30.53 CO, FH% 45.7 GPUE H&E A} neat BMIM'BF, +
2leke] 4%5(CO/N, AEE 59} CO, TJJrE 17 GPU)oll HIsIA o] 2718k o] f= ALO9| SAlO|E 23 o] &4 A
W AFEE o]FE Fso2 Qldl CO, &3 =7 A3 o 1A, 3] ALO; Y= ate A 7|A | dhsh
A ZelEEA 282N AAaT|H Y] FRErt 7HAste ﬁﬂr”‘"’i ojibstetA T2l A 9438 7k

Abstract: 1-Butyl-3-methylimidazolium tetrafluoroborate (BMIM'BFy) and Al,O; as metal oxide for preparation of com-
posite membrane were utilized for the CO, separation. When 13 nm Al,Os; nanoparticles were incorporated into ionic liquid
BMIM'BF,, the separation performance for composite membrane showed the selectivity (CO»/N,) of 30.5 and CO, per-
meance of 45.7 GPU. The enhanced separation performance was attributable to the increased CO, solubility by both oxide
layer of AlLO; and abundant free ions of ionic liquid. In particular, Al,O; nanoparticles acted as obstacles to nitrogen gas,
resulting in the decrease of permeability of nitrogen gas. As a result, the carbon dioxide separation performance could be
enhanced.
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Ao A3 A9 [-butyl-3-methylimidazolium
tetrafluoroborate (BMIM'BF,)°]3, Merck KGaA (Dar-
mstadt, Germany)olAl T3+, Aluminum oxide
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Fig. 1. SEM image of BMIM BF,/AL,0; composite mem-
brane coated on polysulfone support.
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Fig. 2. TEM images of Al,O; nanoparticles in BMIM BF,".
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Table 1. Single Gas Permeance and Selectivity of Neat BMIM'BF; and 1/0.015 Weight Ratio of BMIM BF,/ALOs

Composite Membranes
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N, permeance (GPU) CO,/N; selectivity
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Fig. 3. Separation performance of BMIM'BF,/Al,0; com-
posite membrane : (a) gas permeance and (b) ideal se-
lectivity (CO2/Ny).
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Fig. 4. FT-Raman spectra of BMIM'BF,/AL,O; composite.
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