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Effect of Hydrophilic Properties of Carbon-Mold Separators
on Water Management of PEFC

Masashi SHOYAMA, Seiji MIZUTANI and Tetsuya TOMIMURA
Influences of hydrophilic properties of carbon-mold separators on water management and cell
performance of PEFC were investigated. Cell performance was enhanced as surface tension or surface
roughness of carbon-mold separators increased. Hydrophilic properties of carbon-mold separators are

very effective to improve the cell water management, such as water flooding or water plugging.

Key words: Hydrophilic, PEFC, Water Management, Separator

PEFC 1

1-3)

25cm?  JARI

70
4-7) 60 -
50 r
40
30
20
10

(MmN/m)

80mm ><80mm

><3mm Imm
0.0 1.0 2.0 3.0 4.0 5.0

1mm Ra . m)

(Ra) 0.27 3.96pam




ZERHNFPRMER - IEXARBHARRE

x1 REHRREH
CILRE 30~100C
iR E 25~99°C
wHE H: (FIFAZE 70~90%)
ZRiE Air (FIFAE 40%~90%)

y ZHlE L#iE e L — 2 2AGAD Z LI LY
RERBRZIT-o7-. BRENCIX, HEEARZEEL
THBIUOERZAV, EFEARMEORIVRERIC X
DREIFEEIT 7. F/-, RERICT /—FEQ
AV — ROENENDOEEREZITV, EAAL—F
DOBKEDBE NI LD KOEY OEHEZBELT-.

3. HRREEER
3. 1 BAKHUMNELZHERE/L—A4
Mo EIhbEILOREHNE

TR —ERERLZELOMREREEL LT, IV
HERFICBIT 2/ EBREEOBEOBEEZEHA L
7= (M2 .

1.0
08 -
= 06
H
-]
204 r
p ——41mN/m —<—51mN/m
02 L ——58mN/m —%—65mN/m
: —%— 73mN/m
0.0 1 1 1 1
0% 20% 40% 60% 80% 100%
xR (%)
(a) FIFE 70%/40%, B%F 0.2A/cm?
1.0
—©—41mN/m —<©—5ImN/m
08 —A— 58mN/m —>—65mN/m
—%— 73mN/m
>
~06 |
H
[
204
Y
02
0.0 1 1 1 1
0% 20% 40% 60% 80% 100%
HxHEE (%)

(c) FIFE 80%/80%, B 0.5A/cm?

No.31 (2007)

0.0 !

0.0 05 1.0 15
EREE (A/cm?)

2 IVHEHEDOT—4 ¥R
X 312K/ L —F MBS 5 /L OHEHE
BT 5 IV Bt 2R, ERIAE - KA

B - RBEICBWTIE, BV —FIiI2k AREHY
DERITIFEALBEINZVOIZK L(2), &FH

10

——41mN/m —©—51mN/m
08 —A—58mN/m —>—65mN/m
: —%—73mN/m
2 06
H
-]
204 r
Y]
02 f
0-0 1 1 1 IC C
0% 20% 40% 60% 80% 100%
xR E (%)
(b) FIFE 90%/90%, B 0.3A/cm?
1.0
——41mN/m —<—51mN/m
08 | —&—58mN/m —%-65mN/m
= —%—73mN/m
>
~06 r
H
[
204
Y]
02
0‘0 1 1 1 1
0% 20% 40% 60% 80% 100%
xR E (%)

(d) FIFAE 70%/40%, B 1.2A/cm?

K3 &ENAL—4oBREINZEILOBEFTEEICHT S IV EFELE



ZERHFRNRRE A—TERRBHARBKS No.31 (2007)

OO

0.0 1 1 1 1
0 20 40 60 80 100
Y (mN/m)

(@) BhEAD (1)

0.6

04

Oo

0.3

VV)

0.2 r

0.1

0.0

0 1 2 3 4 5
Ra (um)

(b) REHE(Ra)

E4 #EE/AL—208BNEN (7)) LU
FEHASERa)ICHT HEEEKFYE
(&JURE : 100°C MNRBRE : 97°C
ERERTE - 1.2A/cm?2)

£, ‘AR, SEECZBVTIEEAAL—FIZLVH
MR REMMEOENBEIN, BAMERKEI D
IZHEV, EAERED M BT A @M A R bz (b,e,d).
X 4 Z#tiEz S L—F0RniESN (y) BXU#E
A & (Ra)izxt 3 2 EEMOKFHEEZTT. vy RO
Ra WFNOBFE S, EAEMNT 21TV VEER
mETHEmICHY, BlEE A SL—FDnhiEly
Z 51mN/m L E, H L<IIERAEHE Ra % 1.3um
PURicTazeicky, ELroREHREIKESH
HZEDBHLNE RS, TRHOREEIL, WHiEk
NRU—F REOBKERM ET L2k, 75
T A VT BICEDBKOFEVEBREMSI NI
LEZBND.

3. 2 FKHMINELGLIHEEEL—E2D
KEBADEE

B 5 e VEEOREFEEZRT. BELREFL,
TEH AR 5A (0.2A/em?), L < 1% 20A (0.8A/cm?)
L, B/VREIZXS80C~100CE L. £/, AW
T#lEE L —Z0hnikEh (y) 1X41~73mN/m
O CHIlE L7z,

¥ 612 y =42mN/m 3 X O} 73mN/m D&/ L—#
FRWEEALOH Y — FEE, BERB L OEVER

B5 ZEFEREE

2E kPa)

;
]
]

a -
3
w0 Y Y
Bl r
1 201 4%“ (sec) 601 801
(a) ¥=42mN/m
gL
=
B[ ! R | l 1
"
s
m -
I
a L
gl

1 201 40 601 801
%4 (sec)

(b) 7=73mN/m
6 BKEDRLGELE/AAL—2ZFRAW:-tEL
DHY—FERE, EERUEILIEBROZEIE



ZEREMEEIMREL A —TEMT MRS No.31 (2007)

—©6—:41mN/m
60 - —A—:51mN/m
—B8—:58mN/m
Aso F s
$40 -
=3
30 -
20 -
10
0
0% 50% 100%
(%)
7
70
60
O
50 - A 3
< | mn O
£40 56 8
30 -
20 | © 83.4%
A 89.8%
10 - O 96.5%
0 | |
0 20 40 60 80
Y(mN/m)
(@) Y
70
60 -
O
50 | D
< ]| |j)
%40 - % 6
30
20 - o} 83.4%
A 89.8%
10 - | 96.5%
0 | |
0 1 2 3 4 5
Ra(pam)
b) (Ra)
(@) Y
(b) (Ra)

(a)y=42mN/m

(b)y=73mN/m

7 100 0.8A/cm2
51mN/cm
8 100 0.8A/cm?
€Y Y (b)
(Ra) (a)
51mN/m
(b)
1.3pm
Y 51mN/m Ra
1.3pm
Y 51mN/m

Ra 1.3pm



ZEREMEEIMREL A —TEMT MRS No.31 (2007)

vol.4
(2003)
2) ce

- 16
(2006)

17

NEDO

3)Z.Zhan et.al. “Characteristics of droplet and
film water motion in the flow channels of
polymer electrolyte membrane fuel cells”, J.
Power Sources, 160, p1-9(2006)

4) ““PEFC

i 47
p200-201(2006
5) ““PEFC

47
p716-717 2006
6) ““PEFC
74 pl04 2007

7) ““PEFC

i 74 p104

2007





