o 2 8| Q1 (Membrane Journal)

VOl. 24 No. 6 December, 2014, 417-422 Print ISSN: 1226—-0088
Online ISSN: 2288-7253

DOI: http://dx.doi org/10,14579/MEMBRANE_JOURNAL 2014,24.6.417

7,7,8,8-TetracyanoquinodimethaneE &-&¢t
eI 2HEH FHES LHeSEH 222 M 3

jg-xg@_.o]%,g..z}xg.%“f

A gta A sty 58t}
(20141 10€ 169 <, 20149 119 22 44, 20149 119 23Y A=)

Preparation and Characterization of Highly Permeable Facilitated Olefin Transport
Nanocomposite Membrane Utilizing 7,7,8,8-tetracyanoquinodimethane

Jeonghyun Hwang, Eun Yong Lee, and Sang Wook KangT

Department of Chemistry, Sangmyung University, Seoul 110-743, South Korea
(Received October 16, 2014, Revised November 22, 2014, Accepted November 23, 2014)
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Abstract: The poly(ethylene oxide) (PEO)/Ag Nanoparticles (NPs)/7,7,8,8-Tetracyanoquinodimethane (TCNQ) membrane
was fabricated to obtain highly permeable facilitated olefin transport nanocomposite membrane, compared with PEO/Ag
NPs/p-Benzoquinone (p-BQ) membrane. Polymer matrix, PEO and silver nanoparticle precursor AgBF, were fixed a 1:0.4
mole ratio and electron acceptor TCNQ content was controlled varioudy. And the best olefin separation performance was
obtained at 1/0.4/0.004 mole ratio, and long-term separation performance was measured &t this ratio. As a result, mixed-gas
permeance decreased from 23 to 6 GPU, and selectivity decreased from 6 to 2 (propylene/propane) after 32 hours.
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S Uk AAE &Y AR o] 43 AY dF=
+ poly(ethylene-co-propylene) (EPR)/Ag NP<s/p-benzo-
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Fig. 1. The schematic diagram of gas permestion test.
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Fig. 2. Long-term test of 1/0.4/0.004 mole ratio of PEO/Ag
NPSTCNQ.
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Scheme 1. Phase separation of TCNQ in PEO/Ag NPSTCNQ composite.

NPSTCNQ 54 #el7te] &35 oF 23 GPU, A d
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Table 1. Separation Performance at Initid State: mixed-gas
Permeance and Sdectivity (Propylene/propane)

Mixed-gas
permeance Selectivity
(GPU)
PEO/Ag NP/p-BQ[10] 20 10
(2/0.4/0.04 moale ratio)
PEO/Ag NPSTCNQ 23 6

(2/0.4/0.004 mole ratio)

Table 2. Separation Performance at Steady State: mixed-gas
Permeance and Sdectivity (Propylene/propane)

Mixed-gas
permeance Selectivity
(GPU)
PEO/Ag NPYp-BQ[10] 15 10
(2/0.4/0.04 mole ratio)
PEO/Ag NPSTCNQ 6 2

(2/0.4/0.004 mole ratio)
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Fig. 3. TEM |me:Ag N in PEAg NPSTCNQ
composite.
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Fig. 4. XPS:binding energy of Ag NPs in PEO/Ag
NPSTCNQ composite.
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