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Bipolar Plate, Separator, Flow Field Plate

MEA Proton Exchange
Sk Membrane (PEM)

Cathode
Current

Collector Current

Fuel Cell Stack Collector

Oxygen

Hydrogen from the Air

Expanded
Single Fuel Cell

e

Electrical
Circuit

-=— Hydrogen

~— Membrane Anode H2 =2 H* + 2e-
Cathode : %2 O, +2 H*+2e'=H,0O

Total :%0,+2H"+2e=H,0 E°=1.23V
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Field Flow Plate
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Inside a fuel cell
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- (MEA)

- : 60%
- : 30%
( . 4kg/kW), 200g/cm?
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Separator ca. 50% 2~ XH
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Fig. Characteristics of AC impedarce cuves of

Fig The relative polarzation curves of the vanous
venouws plates al ambient pressure, tenperature 80°C

plates at ambient pressure. 80°C
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» Micro Phase

— Carbon Nanotube (CNT), Diamond Like Carbon (DLC) Z & A
- 25228 EHE CNT, DLC 2E el i =.

Separator Substrates Our Carbon Separator Process

passive state passive state CHNT er DLC

b

farming CNT or DLC Films

removing pssive states

CNT or DLC

high resistance low resistance

Carbon Nanotubes ( films / substrates )

* We prowide vamaus types of Carbon Narotubes grown on each substrates
« use for Fuel Cell separatorn, FED, Conductor, Corrosion Resistant films

types of substrates . © SUS, Quarer, SETHLARD:

thickness of substrates. © 0.1~ 3mm
size of substrates  © 5mm X Smm—~50mm ¥ 50mm
‘CMNT thickness = 1=~50um

the appointed date of delivery  ©  2days—
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1)

sz 7| 27 4t Remarks
A AIEIFAH 8 yA/cm2 |
L4 , 0.1N H,SO, + 2ppm HF, 80°C
Galvanostatic Test 1 yA/em2 |
MEAM AZg: 150 psi 15 m& - cm2 | HEAE
&2 A% 28 2% 20 1,901 | BE2t 537
1 2 E-05
/ / Simulated = Coating A Coating B
Cathode Condition 1E-05
~ V4 o
w 06 — =
(&)
» é 1E05 |
¢ f —316 SS = Target : 14A/cm? |
S 02 Coated Sample} 9 BE-06
- (]
.E = Au Coating 3
c c 5E-06
5 o: :
a / \ © 2E06 |
Decrease of Corrosion Rate Anosd'zg'g;ed?tion ~ |
056 ‘ ‘ ‘ ‘ 1E06 Sl
1E-09 1E-07 1E-05 1E-03 1E-01 1E+01

CumentDensity (A /£m 2)

50

100 150 200
Time (sec)

250
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1) : (3 )

a8 = HE =A
2)
- M=HA 5.0cm x 5.0cm

p MY A

- A 25 :70°C, 7t& =74: RH 100% MEA Gore 57 series

- A& 72 H, ! Air = Stoichiometric ratio 1.5 : 2.0 — 0.40 Pt / 0.40 Pt
» Activation THA| MEA =7 18um

- OCV(1&) 2 0.6V(15&) > 0.4V(15&)

—- A= B E : Constant Current e/ | 300 um
> A5 "It CHA Az 120 kgf-cm

— OCVAEN 2 1 22F 54
- 1A 2 40A (OCV > 0.4V)
— &= B E : Current staircase (Z+ step & 1A, time : 3&)
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250
—o— Graphite
o \ SuUS316L
g 200 Gold
G C =E
£ " 1
& 150 - NeEE
O —A—N5 ZE .
S |  Steel Sample
0 '
B Au Coated Copper Plate T
©
=
o 50
O
| : 20 mQ.cm?
0
0 50 100 150 200
Conpaction force, N/cm?
L2 mQ/cm?2

A Z et Graphite SUS 316L Gold C ZE N2 ZE N5 ZE
50N/cnt 23 223 22 38 34 51
100N/cm 15 110 14 21 21 28
150N/ cm 12 74 11 15 15 19
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SUS 316L
1.2 /
w 0.8 |
9
¥ <€ Simulated Cathode Condition : 0.6V
>
= 04 ¢
©
T
Q
 o0f
<€ Simulated Anode Condition : =0.24V
-0.4
1.E-10 1.E-08 1.E-06 1.E-04 1.E-02
Current density(A/cm?)
S| @ #A/cm?2
Sample CcC ZE N2 ZE N5 ZE 316L Remarks
0.6V 1.86 0.083 0.084 2.35 Simulated Cathode Condition
-0.24V No Corr No. Corr No Corr. 8.70 Simulated Anode Condition
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—— Graphite SUS 316L —— Gold
cag N5 E N2 =g
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S 03 T
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02 3
o

0.1

0

0 0.2 04 06 0.8 1 14 16 1.8
Current density(A/cm?)
Graphite SUS 316L Gold C ZE N5 ZE N2 ZEl
0.6V 0.84 A/cm? 0.84 A/cm? 1.08 A/cm? 1.04 A/cm?2 0.96 A/cm? 1.02 A/cm?2
Zof M= 0.55 W/cm2 | 0.60 W/cm2 | 0.69 W/cm2 | 0.67 W/cm?2 | 0.64 W/cm2 | 0.67 W/cm?2
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SUS316L Gold C g N2 2 & N5 ZE
0.6V 0% 1 28% 1 24% 1 21% 1 14% 1
X0 == 10% 1 26% 1 22% 1 22% 1 17% 1
p FEE FEE2|Te| Z 2| mass transport A &he| & &ko| A=
> Gold 2I C ZE Re|E HENMX| Mz HI &1 et dss 2
» SUS 316Le| A< AF X &0| =of Ohmic M& FHof SXA S



