(PEFC)

PTFE -
PEFC
(PFS) 1 2
0.67 1.25meq/g(EW=800 1500) 50 100p m
PFS
100mS/cm
1 (PFS)
CF; CF ”-] (CFCF3)
O(CFrCFO)m(CF2)r-SOH
Fs
Aciplex®-S; m=0,1 n=2-5, x=1.5-14
Nafim® ; m=1 n=2 x=5-13.5
Flemion® ; m=0,1 n=1-5
MATERIAL STAGE VOL.2 NO.10 2003
38 1 (PFS)
1 (PFS) PEFC
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2 PFS

CF2=CF2+SOg‘*CFz—CFz—’FSOZCF2C|=O

F
(0] SOz

0

/N
F502CF2$=0+(nHJ)CFz—CF——*FSOzCFZCFz(OCFCFz)mOCFCzO
| I

|
F CF3 CF3; CF3

FSOZCFZCFZ(O?FCFz)mOCF:CF2+CF2+=CF2—*
CF,

~(CFZCFQn—$Fo(CF2—$F0)mCFxn§sozF(XRregny
$F2 CF;

XR Resin + NaOH

—(CFZCFQH—?FO(CFz—gFo)mCFﬂxﬁsoy~Nr(Naﬁony
$F2 CF;

MATERIAL STAGE VOL.2 NO.10 2003 10
39 3 PFS

2 PFS
XR-resin

MATERIAL STAGE VOL.2 NO.10 2003 10
38 44
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DMFC

(DMFC) DMFC 1)130 2)

3) 4)
PEFC

Pt Pd

180

Plasma-graft Pore-filling Electrolyte Membranes Using a Porous Poly

(tetrafluoroethylene) Substrate. VOL.70 NO.12 2002 12

5 YAMAGUCHI T HAYASHI H KASAHARAS NAKAO S 950 Fig.1
The pore-filling membrane concept.
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Plasma-graft Pore-filling Electrolyte Membranes Using a Porous Poly
(tetrafluoroethylene) Substrate. VOL.70 NO.12 2002 12
5 YAMAGUCHI T HAYASHI H KASAHARA'S NAKAO S 951 Fig.3
Temperature dependence of methanol partial flux through membranes.

180

Plasma-graft Pore-filling Electrolyte Membranes Using a Porous Poly(tetrafluoroethylene)
Substrate. VOL.70 NO.12 2002 12 5  YAMAGUCHI T HAYASHI
H KASAHARA S NAKAO S 950 952
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PVdF
PVdF ImS/cm

PVdF 1
350p 10
48
120 220u m "finger-like "
"sponge like "
DEC 1:1(w/w 1_OMLiPFg

1mS/cm 1
1 PVDF

Membrane and morphology Solvent PVdF Si0, Density Crystallinity Uptake®
concentration concentration® (g/cma) (%) (%)
(Wt.%) (wt.%)"

Compact PVdF - - - 1.82 49 15

PF-100 finger-like (small cavities) N,N-dimethylformamide (DMF) 20 - 0.826 - 152

PF-900 sponge-like Trietyl phosphate (TEP) 20 - 0.650 - 182

PF-901 sponge-like Trietyl phosphate (TEP) 20 - 0.529 - 233

PF-419 finger-like N-methyl-2-pyrrolidone (NMP) 20 - 0.475 - 288

PF-421 finger-like N-methyl-2-pyrrolidone (NMP) 20 10 0.402 - 275

PF-413 finger-like N-methyl-2-pyrrolidone (NMP)) 15 - 0.342 - 386

PF-423 finger-like N-methyl-2-pyrrolidone (NMP) 10 - 0.286 60 403

PF-424 finger-like N-methyl-2-pyrrolidone (NMP) 10 10 0.264 - 476

* Fumed silica (Sigma).
® With respect to PVdF.
¢ Determined as (W, — Wa)/Wy4 x 100, where W,, and W, are the weights of the wet and dry membrane, respectively.

Structure, porosity and conductivity of PVdF films for polymer electrolytes. J Power
Sources VOL.97/98 2001 7 MAGISTRIS A MUSTARELLI P PARAZZOLI F QUARTARONE E PIAGGIO

P BOTTINOA  ELSEVIER 658 Table 1 Listof composition of the PVDF starting solutions
1 PVdF sponge-like
finger-like (uptake)
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Structure, porosity and conductivity of PVdF films for polymer electrolytes. J Power
Sources VOL.97/98 2001 7 MAGISTRISA MUSTARELLI P PARAZZOLI F QUARTARONE E PIAGGIO
P BOTTINO A ELSEVIER 659 Fig.3 Behavior of the room temperature conductivity
of the solution EC-DEC 1:1(w/w) 1.0M LiPFs(circles) and of the one mixed with 20 vol.% of
TEGDME-LiPF, 1.0M(squares) against the pore fraction, v,. The dashed and dotted lines are only
guides for the eyes.

1 EC-DEC 1:1(w/w) 1.0M LiPFg Vp
20% TEGDME-LiPF; v, 1-dJ/d, d d.
PVdF o v, TEGDME-LiPFg
1.2
Structure, porosity and conductivity of PVdF films for polymer electrolytes. J Power

Sources VOL.97/98 2001 7 MAGISTRISA MUSTARELLI P PARAZZOLI F QUARTARONE E PIAGGIO

P BOTTINO A ELSEVIER 657 660
Novel Microporous Poly(vinylidene fluoride) Blend Electrolytes for Lithium-lon Batteries.
J Electrochem Soc VOL.147 NO.8 2000 8 WANG H HUANG H WUNDER S L The
Electrochemical Society 2853 2861
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ImS/cm

PVDF PAN PMMA PEO PVDF
1
2)
P(VDF-HEP)
10% HEP P(VDF-HEP) NMP
80 2 LiC10,-EC/PC(1:1)
1
1
2 (type 1) (type I1)

0.36

0.30 4

0.25 4

0.20 4
o

0.15 4

0.10 1

0.05 4

Structure and performance of porous polymer electrolytes based on P(VDF-HFP) for
lithium ion batteries. J Power Sources VOL.103 NO.2 2002 1 1 SHIQ YUM ZHOU
X YANY WANC ELSEVIER 290 Fig.3 Relationship between solution leakage of the
polymer electrolytes and pore diameter of the membranes.

1 RL3O ds
ds de duym
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2 P(PVDF-HFP)

(a) (@

(b) (e)

(c)

Structure and performance of porous polymer electrolytes based on P(VDF-HFP) for

lithium ion batteries. J Power Sources VOL.103 NO.2 2002 1 1 SHIQ YUM ZHOU
X YANY WANC ELSEVIER 288 Fig.1l Typical SEM micrographs of bulk and surface

of porous P(PVDF-HFP) membranes.

2 P(PVDF-HFP) (@,(0),(c) ONONG).

M1,M9, M7
M1,M9 d 11,3.7um

M7 d.  0.63um

Structure and performance of porous polymer electrolytes based on P(VDF-HFP) for lithium
ion batteries. J Power Sources VOL.103 NO.2 2002 1 1 SHI Q YUM ZHOU X YAN
Y WAN C ELSEVIER 286 292
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AN-MMA

(PAN) (PVdF)
(PMMA) 1mS/cm
PVdF
MMA AN/MMA
AN MMA (AM ) K,S,04 60 5
AM
DMF 5wt.% 0-20
DMF 6
24 40
1 LiPF,-EC/DMC
LiBF,-EC/DMC 1
1
Evaporation Thickness Density Electrolyte Tonic Conductivity
Time (h) (um) (g/em®) Porosity Uptake (%) (S/cm)
0 117 0.092 0.92 95 1.4 X 1073
5 45 0.187 0.84 91 1.0 x 1073
10 23 0.731 0.37 66 6.4 x 1074
15 22 0.742 0.36 57 51x107%
20 22 0.744 0.36 56 4.6 x 107*

Gel Polymer Electrolytes Prepared with Porous Membranes Based on an Acrylonitrile /
Methyl Methacrylate Copolymer. J Polym Sci Part B VOL.40 NO.14 2002 7 15 MIN
H-S KANGD-W KIMD-W LEED-Y WILEY 1499 Table 1 Physical Properties of Porous
Membranes Prepared by Changes in the Evaporation Time.

1 AM DMF Swt.% 0-20
(porosity) 1-p /p , (P .- P p:AM ) uptake
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1000/T(K™)
Gel Polymer Electrolytes Prepared with Porous Membranes Based on an Acrylonitrile /
Methyl Methacrylate Copolymer. J Polym Sci Part B VOL.40 NO.14 2002 7 15 MIN
H-S KANG D-W KIM D-W LEE D-Y WILEY 1500 Figure 2 Temperature dependence of
the 1ionic conductivity for gel polymer electrolytes prepared in different electrolyte
solutions.

1 LiPFs-EC/DMC LiBF,-EC/DMC

Gel Polymer Electrolytes Prepared with Porous Membranes Based on an Acrylonitrile / Methyl
Methacrylate Copolymer. J Polym Sci Part B VOL.40 NO.14 2002 7 15 MIN H-S
KANG D-W KIM D-W LEE D-Y WILEY 1496 1502

Porous Polyacrylonitrile Membrane for Lithium-lon Cells. Electrochem Solid State Lett
VOL.5 NO.4 2002 4 KIMD-W NOHK-A MINH-S KANGD-W SUNY-K The Electrochemical
Society AB3 A66
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