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Proton Exchange Membrane Fuel cell (PEMFC)E ¢]3 Pt Y =dx=2 4% o34 thin
film electrode® M 2 2~¥EH FAHS F3 "H=EAT. o] 4+%+= TEM, BET, XRDZE 4
S S}%lt}l. Porous thin film Pt electrodes®] electrochemical test2} cell performancei=
conventional thin film electrodes®} HlWLE SFSIT = AGtglo] /st A2 AHE &4
© 2 ¥HE porous thin film Pt electrodes®] specific activity:= conventional thin film electrode
B} u]$- =9k3l, o)== PEMFCO|A A7} 3l Q1= catalyst utilizationo] 745 &5
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Chemical energy©ll 4] electrical energy®= ] 23] %]Ql W Sto]] AMRE = PEMFCE H& &8
# A-FalAd wZol mobile®|} stationary, portable applications o]l 8= Fo=z W=
ch[1] kARl 1e gk &89 87l Pto} Nation®] =2 7}2 wjo] & oH %S A
ATk mebA 3R A5 AR AAsEe] key pointe AdE ASE glo] FHul e Fole
Aot} o]¢} ZE& A= Ao Fol] ol 1 Fel shhe] A2 carbon®] A
Aflel Pt FAAAA Fuds Folv WHolth 2AdEHF29 Wilsond 05V,
Alem’e] A%S wEstEd 0.2 mg/cmz-‘i] Pt &= AFESATR[2] SFAIWE,  carbon
long-term operation® ©j F-2lo] WAISte] Z FAHE Al Th[3] E S AL A
Aoz Sriss 29YH 34S T8 Z”e= Aoth[4-10] 2¥H ¥4 FHS oF
H B4 7|go R o]Fo] 384 (chemical) =X & 4 (thermal) ¥4 o] olvz}l &%
2aly w3k 3d(physical momentum exchange process) ©|22 Aol FzF EAS IS
T U= A, g 2 AdAel Hrhe Aol 54l Uvk. Srinivasan A HE
GDLYI el 50 nm Pt =(0.4 mgPt/em’)S Y-S i, 2 A3} 7]Fo WHoE wE 40
mgPtiem’?] cell A% W53 THLS ey =3 LANLS Gottesfeld 13-
cathode ZM| 24 0.12 mgPt/em’S AV HZ 28 A5o] 7|E9 Ay FAES B
a4y 23 AL dAAdA e B2 2ARES ¢ ok 29y 3o RE Suid
S5 UEAS AT Ao & FuiHFE e F glode dHES 7 A . o
5= 2uE BAL ol Lahe] AnAx MEAS] AbEo] AsElta @ 4 ek o]
2 A= 7Sy A2HE FAHS=E s ¢ gl Aol 2 Pt thin film electrodeEs
PEMFCell #]-8-3}= ZloJt}.
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2. A%

2~HH F4S 53 v A Pt thin film electrode A%

2 E FHO =2 gas diffusion layer (GDL)?ol “d733+ Pt nanostructured catalystsi= high
pressure®l| 4| =35} 1T} Target material> Pt (Pt 99.99 %, United Vacuum & Materials)S
AHR3FQL AL, base pressures= 1x10° torr ©]8}l L, working pressure™ 10 mtorr-E 200
mtorr7} 4] ThFEA] A3} AL, sputter target®] working distance™= 30 cmAtF. AT EH F
AL Ar?} He w97]91A room temperatureol] ] =8 J T}, sputtering working pressure,
time, and RF powerE 2+ X743 MEAS] Pt nanostructured catalyst®] & 273k}

7% +4

T% w412 TEM, XRD, BET, SEME &3 ##3e}3th TEM imagess= JEOL EM-2000
EX II microscope (accelerating voltage 200 kV) &3l &5t} Cu gridsts TEM ++41&
# 3t substrate®] T}, as-prepared electrodes®] XRD (MAC Science MI18XHF-SRA equipped
with a Cu Ka source at 30 kV-30 mA) =41 crystallinity®] degreeE 23l A}&-3}
% th. BET surface areca®} pore size distributioni= ASAP 2010 apparatus (Micromeritics Co.)
S 2 N, adsorption®. 2 ZAZ3}3th EE samples®] morphology:i= field emission scanning
electron microscopy (FESEM, JEOL 6330F)% ## 3913, GDLY Y] Pto] Z17]+= 247} 89,
68, 44, 8 nm= ¥ =i}

Fuel cell testing

oA ~AHE FAHORE WHE PEMFCY A% 7= 5 cm’ single  cell
(CNL-PEMO005-01, CNL Energy)2] A= A7l 883, 159 A4 xH4S &7
#13l cyclic voltammetry (CV)E 33+ th. GDL¥ MEA®] &=H|:= + 71| graphite plate
Atolell Atet belS 7hsl o] Fo] Atk As 54> humidified hydrogen airg 77}
anode®} cathodeZ:ol] E0]Y i1, stoichiometric ratiosi= 1.5/2°¢]3l, %+ Z+z} 75 C<F 70
C %t} The temperature and pressure of the single cell®] 48y &%+ 70 CT=Z FA &
I, SA3e s 9A =S 7MY ZF sample?] cell voltage:™ current densityS o7}
Al 71T A fuel cell test station (FCTS, Won-a tech)S ©]-83}] current-voltage curvesE 35

SFATR[11]

3,43 9 uF

% 12 GDLY Y =HE FAHOS=Z pressureo] WS Pt nanoparticle®] 7] H|1lE SEM
image® A ¢k Ayolt) pressure©] AZFTHF Yx=JArt Holx = AS & ¢ Addrh
ol Y FAFT Arel 934 AHE] Hojxl PtY A7t Hedt collisions A1 Pt AF
o] growths 9ol=%17] wjZolth HeYAE PtE AHEHE SHAAIN ArHtd AHEE
yield7}F @7] wiZel Hed FH 7152 PtUAY momentum o|HUYA|E S5+ 9T 3
ok wbd B A9 FAL AR H PtYAS] growth mechanismol| A Pt &} z}A)| 2]
NUAE Fo Fo=HA JAte] S AA b= At oldd FHES T3 A2y ¥
ol A e] wAAQ compactdt TERE UedAE 7 bdEAd Fx2E s ¢ e 7t
SAS BAY = o7t dokar st
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19 1. GDLY 2] ©9&A) Pt thin film electrode®] SEM image

a9 2% UFA Pt thin film electrode®] XRD data®t 8 nm = 7|E 7}%l Pt thin film
electrode®] TEM image®} TED datas YEFH Zlo]th. XRD datadl| A Ho] 4z =27]7}F
Zrob el wet Pte] XRD peak®] ZL7|7F ZolA&= RS & & Uk ol& YAAV] &
gt & 4= Atk 2% 2(B),(0)9 TEM image®} TED dataoll 4] Pt= ZA/do] A3 YA}
A717] ek 8 nmo|H, polycrystalline©] 2hi= AS & 4 A} webA] &3 Pt YA}
7F 29H A4S S8 & wheol Hal, Av] Alovh 7hede & 4 ATk

89 nm
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% 2. (A) T34 Pt thin film electrode®] XRD data (B) TEM image (8 nm) (C) TED data (8 nm)

a9 32 thEFA Pt thin film electrode®] YA A 7] wWE power densitys YEFA o]
ot dAp A7) 7F o o= REGHA o] AX AL HkgEo] A&t F4d F AdeE F
ol A7) wiitel YAzl WE HeH} e Aow Alm "tk ol=4 ted T
25 Ze PtAE 29 AR AxV heds & F A, I AFHYH 3ol
7] W=l reproduceabledt MEAZ} 7h53kH, A2 49 ptE FT&sidets: Hb-gH A o] A
A 7] wZol] AZHA9 costE WE T 3L, hand-made® THE MEAQ] H] AdAAHS =
3 4 9lil, PEMFCY] Zdstel & A& dof 4 + & A= AHr
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Current density (A/cm)

13 3. T34 Pt thin film electrode®] current densityoﬂ w2 power density
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A= ©FA Pt thin film electrodes ~HE 3 Fol working pressures 43S
2 Az 7 AU o] AFi 553 FxE 7|E9 A2FEH FAY Tl oW
compact thin film TZ7} obyl thagAdo|H A Yw=gdatz +AE 5HS 71Aa A o
ghA] JAA 7| 7F ZFolA WA HESHA L AX| a1, thgAdo] A7 wiitol HbgEo
o] 93t +2d 4 o] PEMFCY cell performance’} 5718 HdQdolgta Alad
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