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Characteristics of Titanium Separator with Graphite Coating for Polymer

Electrolyte Fuel Cell

TR $BA g™
Toshiki SATO Jun SUZUKI

A titanium separator for a polymer electrolyte fuel cell was developed with both low electrical contact
resistance and high durability. Graphite flakes dispersed in water with carboxymethylcellulose sodium
were coated on a titanium substrate surface using a bar coater. The layer of graphite coating, which
demonstrated a porous structure, was then roll-pressed in order to change it into a fine graphite layer.
Subsequently, it was heat-treated at a temperature between 500 and 700C in a vacuum for 2 minutes.
The heat treatment caused a passive oxide layer on the titanium substrate surface to disappear, and
instead a conductive TiC layer was formed between the graphite layer and the titanium substrate.
As a result, the conductivity and the adhesion of the graphite layer to the titanium substrate were
improved. This suggested that the TiC layer played an important role in the conductivity and adhesion.

FANE=RKEIANVF IO R ANVF—L L
THLOMREEZH) S LRSI TEBY, KEEAR
%%Kﬁmﬁémiﬁ%®¥ﬁtﬁﬁfﬂ$ﬁﬁ®Fl
AV F —HARGHH ] | BEICTHSHA SN TWw S gl
FRELE MO K R, %wﬁ#%ﬁ%wmﬁ%ﬁéné
PRRHE L F B) B OB AHEAE [T 72 KFEA T a v D
Bl DT ZEDRMSINTVE, TD LX) RIK
MIZBWT, 20144E12 I ICIZKZEZREE LTHRELL
WATES I Y HB) RS o PO E M B
[MIRALl OR3EWIEA IR SEER T TR S 7z, il
DO HBYHE A — 7 bR A B A O AR & %R
LTEBY, 5%, ETDH SR KEOMIEERD 72
DOFMPAFIC LY, EEIELLDOLHESh S,

C ORRELE M B 00 L T 3 B AR SRR
HICIE, BELERELOLERBROLE 2 1725
“‘:’/\°l/-9kb‘J)’gBuuﬁ%ﬁ)ﬂéﬂf\/‘éﬁ‘ PR I
A b DORI30%%E D D720, KT 2 MEATEEE
o TWwWh, 2L =121, # L, FEKHEL (F
b HREOEEEAE <), POEHE M NS o B B
THEETICEEE 2R T2 2 L2 8Rkshs, 20
2, ATV LARF I Ui EOIEREREI L
—ZREE LTHE SR TWwS, LAL, ThSDIE
PSR, RKENSEBEIR B REEEER S b
eI o T ENE T 572012, HEHEHAE W
EVIIREND B, HBELEMAEEZWY ST 5720
ﬂ:, Ejfﬁ\)ﬁy)o 32% 3) ’i’%’ﬂjﬂiﬂl)»”, DLCS). 9) &k\

H2RE 7O A2 Hwiza—F 4 ¥ ZPRE ST

WBA, INOSORMULHEAR T Z T v TERE o T
Wb,

Lo hFEzT, BEERLEERE ST 2% HWT
EEELMHEAEZWI.TELF 5 Y OREE 2 HE L
TE20 W RS ORELHTIZE T 2 MEIZK
WThHb, €T, KA MEEHWIZ, BEERLHEZE
7 A e wWEBia—7 4 v 755 v #le X
L= xR L0 THET 5,

1. 9:9>§gt/\°[/_9§ﬁnin+t§ @%iji

FZ UIEAT VALY S EEICER, REERN
DREEEG TREOEE B ST L84 F v % O
Vv, L7235 T, ¥ Uh—3A 4 1489 % KM
HCTHMATES7:0, KU IR KT 5,
COBEPSHEME LTT Y v ERE LT

$/2, a— %4V7H5Lfi I AN EEREOBIN
MO EERE L, BN, FKERREEROBIRE
~wbﬁnv e LTEMEINTEY, EEME -6
A RIETH B,

a—F 4 Y7 HER, TAMOBEISBTRZ®EL
720 BLWZK B —KRrya—g 4 Y 7HMTE LTiE, B
7 LOEBMS — RV EEAHT HBIRE LOBE S h
TWBAY, BIROESH SRR A + ¥ EA L TH
Mgl F 4 Y HRENCTF & v OABREREDIE R § 5%
N2 5720, RIMICIGEERRTIES LHEESh
%o L7255 T, KEBSHWEIHTTF ¥y ElixH )
VDD B, 2 THHIE, B (001) 55w 25H

U HAR PSR BORIRSET

R=D #7844/ Vol. 65 No. 2 (Sep. 2015) 21



Fine graphite
layer
0028000000 X Heat
00000000000 |:> Ijl>treatment
Graphite flake
coating layer)

Titanium foil
Roll press

K1 Bea—54 7 F5 0BT
Fig. 1 Process of graphite coating on titanium
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Fig. 4 Cross-sectional structure of graphite layer before and after
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Fig.5 X-ray diffraction pattern of graphite-coated titanium after
heat treatment at 700C for 2 minutes.
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Fig. 6 Raman spectrum of graphite-coated titanium
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Fig. 7 Cross-sectional TEM images and electron diffraction patterns
of interface between graphite and titanium
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Table 1 Content of point 1 to 6 in fig.7 obtained with TEM-EDX

Point No. | C(at%) | O (at%) | Ti(at%)
1 99.8 - 0.2
2 - 40.6 59.4
3 - - 100
4 99.8 - 0.2
5 44.5 - 55.5
6 - - 100
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Fig. 8 Contact resistance of titanium, Graphite coating and graphite
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Fig. 9 Contact resistance of graphite coating and graphite before
and after durability test
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Fig.11 Hydrogen content in titanium before and after hydrogen
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