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# 71E oJAHA A& F Ve dAAE oF 300
W-h/kgQ 2 o] 87 288 W& 47t glok= o &
Ao AzHAel o}, o] BAHE AHAE 5 9)
T Ut R 92 E FA F&E B e Ve &
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4~5d AEE Hockaday®t AFRo] 428 FUl& ds
ARE AdstdA 27] AZFE “micro fuel cell™
ojgly Bt &, e AFAEC] 4F dAsHA
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Anode &2 Wehg FEdo] FFHA, AT
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oju} Al(1)z} o] Faro| 23} Az} A3, 9
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2 o)gARY A g T NATE o)F3
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Ao} ool E Axlel FHAAM BE UEE
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o} SAloll A71E SAAZA Het, oln o]2AA
7178-& 1,18 V71 €k, o7elA] A gtogs
T oARNS 2 HEFoEE£IYA
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Anode reaction : (A8 3-b)& AHE3HA 9ot BeEet JHo &
CH3OH + H2O = COz + 6H' + 6¢” (1) ge nlo|Zete] nls) Fy] FHELTE =Y F 3

Cathode reaction : 3, 9Ezd glolx dgFFo] 7MY, vl
1.5 Oz + 6H+ + Ge- = 3H20 () e 2 Aol AFE F e Aol A

Overall reaction :
CH30H + 1,502 = COz + 2H20,E° =118V (3) Oo|aAE g XMX|e TF

TEA A A3 AR (PEMFC)SE DMFC 54 npo]z g A8HA| e FHE od EXS FHE
& 7z 4R ARE FASEAT, A5t 2 Ha Re] glen, rigel Ut Qe o 7
ol Hol 23 wghgHT} $£49 ‘f‘* 4ol H 5AA FolM Foig Aol AHE BHoE &
7] ol 80T, 1 7|1glN ASAR F7IE A 8] 5 Wi o]akz n}—ov e dutdoz 7}
& mE 7]Z0o 2 3}H, PEMFCY A5 0.4~1 2)7)A)ak, B 20l H2lg ulo]| 22 A8 A QT
W/cm?’, DMFC 0.1~0. 2 W/cm’ —T—%O]\:}, PNE R u}\: A EEg|o]o} g},

S AR Uz d& 5 e AGL o & V1A E o] &3 AFA 23 o|9jd= nfo]az o
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Al 72 AML A% 81Au 29 93 Ao] Yrolof
stk o] FA 7t RS 2P wEANY £ Y
BRAE A€ vl$ ol FAgh, 2o g
FoA AH Wee A8AA (DMFC, direct
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A F& Yoz Bgk dsfito] g
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=5 71E9 gFold wiE g9} vl At Bd
oL szt @A A% ARr]7)d AR EHE
2ol viE Ble gl &3 7|77} e Fe e
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EDFC = EDFU X VFU X VFST x EFFC X EFS
(4)

EDFC : u}o] A2 A5 AA ] o x] Wx (Wh/L)
EDFU : 918.9] LAY % (Wh/L-fuel)
VFU : 485X 5ol Fain|
(L-fuel/L-fuel storage tank)
VFST : ) Al2dl o)y g S el Rojy)
(L-fuel storage tank/L-system)
EFFC: e dx|o] A a8
EFS : AR AA] FH A28 9] oA] £48 11
gAY B E

CHA] ZafA, Az o] VAL =Tt S5, 98
o FE7F EE5F, 2T A=A ¥ i A~
B Fo7t AeE vo]AR AR FAA 2
e} AT} w& Aolot. B8 A Al2d
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o] ALL omE 7HAE L, daEol AA Hule
80%E A3ty & ), WE-go JUALE
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& A23EE, JARPAY &S HAEY B2
30%z} 713, Al=de] 8 3 dREe Fuv
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748k AA Al2" el ouA] Wk 806 W-h/L
2 AXEY, oA g E A 5408
DMFC % Al2="& 733k A4, A8 Ee= &5
At} o] g3t Aol wlg- ARAAE & F
Utk &3 o] 2AREE 2R fAEA HE-E
crossovers H7|A o g 7HAaA|7)E Asjdute] 7|
iS55t DMFCY] B&E A7), &9 3
g Aed A2EE A3 o] Fojof HA Al2H
o A=} B% FES & 5 et

olg} &L FAET E3lal wlo]AZ DMFCE
sl 7hsde] Wi w2 FeE JAEI §le
o whabA], Manhattan Scientific, Inc,, EEE¢},
Mechanical Technical, Inc, 3, &Y, NEC, &4
w4, A4 5 Sl 49l 7195 0] DMFCY
st 9 &wla gloh J8 4= REET
A LR Ao 2, DMFCE AYS R 3lo] PDAE
7HEAI7]E ARzl

Ojoj3E PEMFC

DMFCe|| 8|3 PEMFCE 48 982 ALE3l2
2 A G HF S AMEBAE AU E O]
U ool ok, 23y FAFFolgke BA wiiE
o o}A7A] FHALCE AL EHIIRE B 7
M 53] $AaTFE A 71evlide] st

nfo) A F PEMFCY| $48 I3 dhEL 5 7}
A =2 /Y T A0 D 55 T (metal
hydride); 2) 3182 44:3}-&(chemical hydride); 3)

<& 2> REKIZ M| oL{K|LE B

Fuel \/olum.etric Energy Gravimetric Energy
Density (W-h/L) | Density (W-h/kg)
Compressed Hy (2000 psi) 520 248
Hy in metal hydride, LaNisHg 2,700 300
Chemical hydride, NaBH4 1,600 2,400
Methanol 4,780 6,050
C8H18 9,400 13,400
Li—ion 350 160

[ oy w342 H112 20058 1122 R




nto} AR ARINAY] (micro fuel processor); 4) &
2URER; 5) gE5s B 24 HEdE A8
4 dge dUAdeE vjus] B chemical
hydrideE o]-&3l 45 ArsAY, vlo]a2
NA7NE AMEEE] ek Ze AR AB A F
25 BAANA AHEsE Aol M 7hsAo] B2
e o 4 3,

Chemical hydride 2] NaBH4E AF&-3 79 ol
2 d=2 A BH PEMFCY T8-S 50%, Al
o &S 70%, AEAGEA| S RojH|E 70%E 7}
APg w) AA A=) ouA] PEr} 392 W-h/L
2 AdEY, A2" 58 9 AsHAEA] Fojy)
2 27} 80% o] o2 FS uf S00W-h/L o]de] of
UAL=E 9A ot 22U AAR NaBH4E A
23}a] PDA, MP3 2 7FE38}E PEMFC WA~
g8 FAs £ ¥l oJstH oA 7kl E ¥Rl o
BAHE T3l FaARFR 9 Fuj7t YR 7 o
of that 283} 7)&s o] RTHS U 5 AT

&9, veke 59 Jd85E /fdsle FaE YA
% PEMFCol Fg3t®, 248 PEMFCS} &7 1
2l 59} 22 243 J4A7)7} Qslth, PEMFCE
A0 2 WEkE £57] JfdeEo] T2 o
SE=d o] AL vlehg o] 371 7] Auk-g-o] 200~
300 9] v Yo oA dojubn AAtEE
NAYA ZF COY BEL 1% o|3tE H|wF vt7)
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-

’0
¢

cm

f« 1
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THE7|+HLT])

m L]

82 wjE-ol 10 ppm ©)3+e] CO7} TF ook 3t
2, vghe £57] /fAukgy) o9l Cog FEE
1%9lA 10 ppm ©|3t2 WFE wHSAX|7F 2 a3t
o} webr] A2 o] dUAREE F7HA17)EH b
&g 7 A719} CO AAZAE ofF ZA A =3tA
w}, 150C o)) o= 2 71538 PEMFCE
okl EL ® 9] COYAME PEMFC/} 254
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gL P A AR E At 2Y, o
BAA 9 AV 28E 8 A2"lY 58S
Zzk 50% 9 60%et 7Hdstal, dzsel Fujulr)
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37), 98 9 37 FFE 4 Hop iy AlAe}
Ao 28E B & ST, ol B5E 2SS
28 3 Al2E o] Ao 60%E F71¢ A 71ET
Foz ul$ dEY, v|3 PNNLY] ZFE HH % |
28 7Nd719) &&0) 60% A= YRt §
MA71e) & 3 A 2 3 AXY ZEE
A AR T & Tk, 3 HA A2 oA
PEMFCS} A8l = A Ad o] 2}R|3H= Bu]7} 30%
olal7} HEE 83 A¥og AztEojo} 3},
3 99 DMFC Holl A g3t vhe} vlzrtAl 2
NA7)E AHE3HE PEMFC AlAH X E Heh-g
SAE ARE3HE Uil 75 oA BAEE £ 3
F3ted AMESHE, 100% MEeS ARR A
oo dAA2ge qUALEE U e
Aol & 3l 9 Aedtel AR e X =3 &
Yo g Azg vt ok

J[UY ANTFY
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Aol gt 71 olfES AHEII, oAREHE
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Aol FF3FaL Th,

nlo] 22 DMFC 7kl 71 WA HolE Al
Manhattan Scientifics, Inc. 24, FA3}le] £A7]
2 A& & 9l= Power Holster™ A|ZHE-2 kst
gon, Yo Mihamattel §2o 2 1 Wi Foi
E Z2A7E Fgsety] 93 g5 AZss
=3, QAR FoE AZ3AH] Motorolas 9
e 2agdeles YT} FFoE FulE
DMFC 7ol b dom, oke] T8 49 7o
DMFC #-& 5= 3 djol] *ggslstr] $sf el vt
245 Jhska Qlek, ek, vl=re] WA 3]A} Polyfuel,
Inc. 1A% DMFC 281& 7iste] FUlES Al
detedl AFsten, FuvtEe dite FAE
fA5td JdelE FEa e A= ¢A A
o}, =3 vUme WA o Az 7 S 98
Az AE3|ALQ] H-Powerd} 35S 2 DMFC] 4
dstE FR8 gor F2(2001d 12€)dE
Univ, of Southern Calif, ¢} Jet Propulsion Lab. o] ¥}
Z¥sle] DMFCC(Direct Methanol Fuel Cell Corpora-
ton)ehe A A -staL $4% ¢ DMFC *3-838}
ol Z=8leint. o], Y8 {8 SAAME B
2 71gEe] T8 AF5AA el Fefstar it

A o] FE g AMEE dE A Fof
£ ARHA BFRAA AT 59 ML ARE
2R3l Qe Holt} 2001d 82 NEC9 SONY|
A 1 Fete] AT ARE SRSt 4B FHuo
FrjAa AAGA Q] NECE 7HE Y FHE Zu
2 Azeld 12del J2AAS AL B
E3goen, AUdA % Fullerene (C60)S 232
(gas-permeable electrolyte) 2 AFE-8t 31445 A
FAAE Aot BR3G. A A8
AR AHESHE Bo] glojx ARRE & §l7) wiEol
g3} 20T 9 A2ME FFo| 7hEta, A Al
2} A7H(start-up time)©] Wi & (1~2%) 70
Aoty FAES g AT AR FEEGL A
o}, &9, 2002 19l =ARloIA Fol-8 DMFC
2 25 =T PDA A3 E 7HA vt Qi

&%, vlo]=2E PEMFCE Ful &0 2 7feslr] ¢
3l 37+ Fraunhoffer, ISE, 7FA| Q. SollA A 9]
FOJRA I o, F4AE FF3he nlo]la =z A7)
N FA Ee] & JAL ofA gl AdHiolt).
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O] 32 HEHX UE 3 HY

Chemical hydride® 424 3 Y22 3} PEMFC
£ 353 8= A=EF Millenium Cell AF9]
NaBH«E $4 922 3 PEMFC A-52 A2
Manhattan Scientifics, Inc, &} Ft)-& 27| 7ldto]
dEF el deiA gt 28y NaBH«E ¥H-&
ZAo A A 34 T Hell lojAl of
e Aol & Ho] ©7] el FoijL vlol2
2 dgdAd &4317] YMe F o B AT
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=2 A geigih. 8 62 Ad 9¢
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