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Abstract: It was known that the polarlized surface of silver nanoparticles could be interacted revesibly with olefin mole-
cules for facilitated olefin transport. However, it was thought that it can be regenerated by interaction between oxide surface
of AgNPs and olefin molecules because the surface of the silver nanoparticles is easily oxidized in the air. In order to in-
vestigate the effect of the silver oxide, 5 wt% AgO or AgO was dispersed in polymer PVP solutions and 0.005~0.02%
electron acceptor as TCNQ or p-BQ were added to fabricate the separation membrane. After the addition of the electron ac-
ceptor, it was expected to improve the polarity on the surface of the silver oxide and the degree of dispersion. The charac-
terigtics of the separation membrane were identified by the gas permeance, XPS and TEM.
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Fig. 1. Experimental process.

FO

71 A3, AAFEAQ 7788rtetracya10qumod|methme
(TCNQ) 32 p-benzoquinone (p-BQ)Z #1713 Zo] X
2E JTH7-10].

TAHOE 22HA/Z2H EFIIAE o] &3t A
d4& WP S o, Poly(ethylene-co-propylene)(EPR)/
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e Az AHS-E 2R A= poly(vinylpyrrolidone)
(PVP) (Mw 1,300,000)= Sigma-Aldrich Chemica Co
A FY3HRL, &= EthanolS AHE3sHHTH &¥3
SHHA 2 Silver (1) oxide$} slver (1) oxide (Sigma-
Aldrich Chemical Co)& AH&-3Fth Abste WY &
Ast A Z3E sl dATEA 7788—tetracyano—
quinodimethane (TCNQ, TCl Fine Chemicals) =
p-benzoquinone (p-BQ, JUNSEl Chemicd Co)7} A&
HAoh BE Aok Al glo] AHEEHAU
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(Branson 450, Branson Ultrasonics Corporation, Danbury
CT, USA)E o] &3l E4MAIZ F, PVPE Y1 429
Al AREAAZET o]u] PVPY AgO E AgOE 5 wit%

EQE AT AAFE4 TCNQ £+ p-BQZE 05, 1.0,
20 wt%= 71 H, A FFEAE wiAZ H,
Ml AAAQ] FF 01 pm =712 Microporous
polysulfone (Toray Co., Ltd, Japan) $loll wkeh &-9&
N85t /N2 E v RK Control Coater (Model
101, Control Coater RK Print-Coat instruments LTD,
UK)E ol &35t

2.3. 7| Fot 45 Hit
T2 HY/ZZ (50 : 50 vol) E3HE

3ted, PVPI(AQO & AgO)(TCNQ £t p-BQ) &3
A 2w HeS Fg 19 AAE 5 &3}
ZREA/ZE *jal,l‘—;% z2A37] YelAE, _FJJFQ
ol Yot 71A% Syringe® A& A FID de-
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Table 1. Sdectivity and Mixed-Gas Permeance (GPU) of PVP (AgO or Ag0) (1 : 0.5 weight ratio) with TCNQ or p-BQ

Pe(ré“;'l‘jr)‘ce (?c?:)t/ll\g% Pe{g“;’f‘f)‘ce ﬁf@ﬂﬁfé
Propane) Propane)
PVP/AQO 385 14 PVP/AQ.0 5.0 10
PVP/AgO/TCNQ (0.005 wt%) 1813 18 PVPIAQ:OITCNQ (0.005 wt%) 105.6 1.0
PVP/AgO/TCNQ (0.01 wt%) 90.7 17 PVP/AQ:OITCNQ (0.01 wt%) 50.8 1.0
PVPIAgGO/TCNQ (0.02 wt%) 453 13 PVP/AQ:OITCNQ (0.02 wt%) 90.7 1.0
PVP/AgO/p-BQ (0.005 wt%) 317.3 0.9 PVPIAQO/p-BQ (0.005 wt%) 18 1.1
PVP/AgO/p-BQ (0.01 wt%) 438 13 PVP/AQO/p-BQ (0.01 wt%) 6.8 0.9
PVP/AgO/p-BQ (0.02 wt%) 26.4 09 PVP/AQO/p-BQ (0.02 wt%%) 212 1.0
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Fig. 2. Scheme of interaction between propylene and silver.

flow meterS ©]-&3le] GPUE EAISYTHL GPU = 1
x 10° cm® (STP)/(cm? - s - cmHg)).
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Transmission electron microscope (TEM) JEOL
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3.2. X-ray photoelectron spectroscopy (XPS)
=4

PVP/(AgO X+ Ag.0)/(TCNQ E& p-BQE o] F
ol £ Yol 4tst29 binding EE 4371 ¢
a, dasgAE B7l A% $= Hlasty] s XPS
£ 48

PVPAgO (1/0.5), PYPIAgGO'TCNQ (1/0.5/0.01), PYPAgO
p-BQ (1/0.50.01), 18]3 PVPIAgO (1/0.5), PVPIAGO/

Membrane Journal Vol. 25, No. 1, 2015



. 365.59

PVPIAgOIpBQ
=1:05:01
s 368.10
" ' o N, =1:05:001

366.28 '
PVPIAGO
=1:05

360 362 364 366 368 370 372 374 376 378 380
Binding energy (eV)

Fig. 3. Binding energies for slver atoms in PVP/AgO
membranes with TCNQ or p-BQ (weight ratio).
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Fig. 4. Binding energies for slver atoms in PVP/Ag,O

membranes with TCNQ or p-BQ (weight rétio).

TCNQ (1/0.5/0.01), PVPIAQO/p-BQ (L/0.5/0.01)E
M35+, Fig. 3% Fig. 49 Yerith

A Fig. 39 AgOost ##® XPS I =& #elst
M, PVPIAGOo A Agel binding Ex 366.28 (eV)°] 1
o] %3} "3l PYPIAGQO/TCNQOI A= Agel bind-
ing E= O &2 79l 368.10 (eV)2o-2 YESTH PVP
AgO/p-BQYIA = Agel binding E7F © W& #
36559 (eV)& UEbFTH AgO9t HA&A TCNQS
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A, Agel binding E7} T W& o Z vebyith
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3} vl wsle] PYPIAGOITCNQO A= Agel binding E
E o e 36754 (eV) o2 UENEI, PYPIAGO/p-BQ
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Fig. 5. TEM images (8) PYPIAGO (1/05), (b) P\/FVAgO/TCNQ
(001 W99, () PVPAGOP-BQ (001 wi%), (d) PVPIAGO
(1/05), (& PVPIAGOTCNQ (001 wi%), () PYPIAGOP-BQ
(001 W%

A= Agel binding Ex T %<& ¢l 369.38 (V)L
2 YElstth. Agost AA4A1e At Axs} g,
AgO% AATEA TCNQS= oFdtAl At A,
AgO EWol| dHstrt @ FAHANL, AgOst Ak,
A p-BQE HUHLE ZsA AfstHA, AgO &
Holl FAEFE FAA 7L AgY binding Ex O &
#o2 YEhyi

3.3. Transmission electron microscope (TEM)
2HE

PVP/(AgO %= Ag0)/(TCNQ E+ p-BQE o] F
o1zl &7t 4Fsh2¢l AgO B Ag09] Z7] W3t
g gelstr] Hal, AAFEAE B Af Fof E4F
AEE TEM<S 53 434t

PVP/AgO (1/0.5), PVPIAgO/TCNQ (1/0.5/0.01), PVP/
AgO/p-BQ (1/0.5/0.01), 183 PVPIAgO (1/0.5), PVP/
AgO/TCNQ (1/0.5/0.01)¢} PVPIAg,O/p-BQ (1/0.5/0.01)
Z 6/1E 249t

Fig. 5914 (@) PVPIAgOE 1R ¥, AgO7l #¥3H
e As 9T+ A, AL TCNQ
7} A71E (b) oJvAE B, TCNQSF Agort Adtst
A AgO7F T A2 7R B4bE e ZAF 8
Aot AAFEA pBQF H7ME (o) cIHAE HH,
p-BQol <3l Agoel 4t &dE A9 §ltla,
p-BQSt AgOZt SAAA 2 A7|%F LEA oA &
zH & gRlskA

Fig. 5914 (d) PVPIAgOS 21, Ag,O U&7} 27
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