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Abstract: Poly (ethylene oxide) (PEO)/Ag nanoparticles (AgNPs)(precursor : AgBF,)/p-benzoquinone (p-BQ) composite
membrane was prepared for olefin/paraffin separation. As a result, the performance of composite membrane was observed to
be maintained at selectivity of 10 and permeance of 15 GPU up to 100 hours. The performance of the membrane was main-
tained for 100 hours was attributable to that Ag ions could be converted into stable Ag NPs by addition of p-BQ.
Furthermore, the surface was partially polarized by the electron acceptor p-BQ, resulting in the formation of olefin carrier.
In this study, since the cost of AgBF, used as a precursor of Ag NPs was relatively higher, AgNO; was utilized. As a re-
sult, it was confirmed that AgNO; couldn’t show the stable formation of nanoparticle, resulting in the poor separation
performance.
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Aol AF23F I EAH= poly(ethylene oxide) (PEO,
Mw 600,000)°] 3L, silver tetrafluoroborate (AgBF4,98%)
9} silver nitrate (AgNOs,98%), p-benzoquinone (p-
BQ) EF Sigma-AldrichAboll A F+43ttt. 84t &
guS THE7] 18] polysulfone (Toray Chemical
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Table 1. Mixed Gas (Propylene/Propane) Permeance and
Selectivities of the PEO/AgNPs (precursor : AgBF,4)/p-BQ
and PEO/AgNPs (precursor : AgNO;)/p-BQ Composite

Membranes
Selectivit Permeance
Y Gy
PEO/AgNPs (precursor : 10 15
AgBF,)/p-BQ 1 : 0.4 : 0.005
PEO/AgNPs (precursor : | 173

AgNO;)/p-BQ 1 : 0.4 : 0.005
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Fig. 1. Schematic illustration for formation of Ag NPs in (a) PEO/AgNPs (precursor : AgBF,)/p-BQ and (b) PEO/AgNPs

(precursor : AgNO;)/p-BQ composite.

Fig. 2. Scanning Electron Microscopy (SEM) image of
neat polysulfone support.
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Fig. 3. Scanning Electron Microscopy (SEM) image of
PEO/AgNPs (precursor : AgNOs)/p-BQ membrane coated
on polysulfone support.
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Fig. 4. Mixed gas (propylene/propane) permeance and se-
lectivities of PEO/AgNPs (precursor : AgNO;)/p-BQ com-
posite membranes with addition of BF4 ions.
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Fig. 5. TGA graph of neat PEO, 1/0.4/0.005 PEO/AgNPs
(precursor : AgBF,)/p-BQ and 1/0.4/0.005 PEO/AgNPs
(precursor : AgNO;)/p-BQ composites.
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