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(57) Abstract: The present invention relates
to an electrode which includes a base materi-
al and a nanoporous metal catalyst layer. Ac-
cording to the fuel electrode of the present in-

vention, the metal catalyst layer has open
nanopores which are three-dimensionally in-
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Poly m-PD coated
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terconnected, and has a pore size and a pore
connection portion size such that a hydrocar-
bon having an alcohol group passes through
the connected pores in order to be in contact
with the surface of a catalyst and cause a re-
action. The present invention also provides a
compartmentless fuel cell electrode pair
which includes: the fuel electrode of the
present invention; and an oxygen electrode
coated with a polymer membrane into which
a catalyst layer is introduced on the base ma-
terial and which blocks the hydrocarbon hav-
ing the alcohol group (which is a fuel mo-
lecule thereon) and allows the diffusion of

AA ... Poly m-PD coated nanoporous platinum (negative electrode)
BB ... Nanoporous platinum (positive electrode)

CC ... Sucrose

DD ... Three-dimensional nanoporous structure

oxygen molecules. Also provided is an abiot-
ic saccharide-air fuel cell which includes the
fuel electrode of the present invention, the
oxygen electrode to which the polymer mem-
brane is applied, and a container capable of
containing the hydrocarbon having the alco-

hol group, and which uses the hydrocarbon having the alcohol group as fuel.
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[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

FrAFSF A TH(E o] B Woo] #] ek

E8220mM FARAE z; &= 100 mM KOH & 9 o] A T} f 3k 1 ] 524}
120 o §F Ly-ePt(R240) 15 9] =3k A Shd o]t

52 9= Ly-ePt(R,240) Aol A & F 32 F i) tigh Abs) A
Leolrh, 9= 39 7]-& 7] ¥ .29 A3 FAFSATh(H o] B] Kol A

510> HH T PUR,19) AT AollA SF 32 s Ogh sl Ard =g
LER Tolt), 3 gk Pl ol A 92 13 9] = 2 A e o lon®
-0.25 Vol A 74k A 7] o] 5Z(electric double layer; EDL) & & ol X 2]
AFLEE EA 8

112 IM 34E 8- Aol A 200 mV/se] S Y FARA] HH S PR, 1.9; A)
A= B Ly-ePt(R,240; B) 1= el A o] =8k Z b2l F2 o] v,

T 128 FHE 98 100 mM KOH 290l A 10 mV/s 2] & 22 A 9] FFApA
HH T PR,1.9) A L Ly-ePt(R,240) A= Aol 4 o] 423k A LA F
(A)¥=20mM T2 2 & By U 5] &F 52 &Aoo gt
Ayfolt)y, AFEEE AF/E 7144 31 4 (apparent surface area)©] o} 2l #|
358 4 (real surface area) &. & L= gko] U},

5132 A3 54 9hA 59 (linear sweep voltammetry; LSV) 2 72 L el
Eolth (A)T 10 mV/s9] 2 A FARA] HH WH(R,1.9) 2 L-ePt(R,240)
A= Aol A F7]-3.8F 100 mM KOH &9 0 2 7E| dojzl Ato]n (B)= 10
mV/s2] 2 HYFAA] 20 mM §=F 2222 $H-3F 100 mM KOH2] L,-ePt(R;
200) A= 2ol A poly m-PD B -2 A &F LA A] 2 A 2 2 Akt O g =%

A QA F ot}

2 14+ 10 mV/se] 22 A9 5ARA] 100 mM KOH &9 9] A4 319l o gk
L,-ePt(R ;220) % 9] 418 F5 4 47 7 E(line sweep voltammogranm)©] T,
o8NS o] 8310 200 mV/sS] HER WY FoS 53] FdelE YHeR
IR RE Kol B S o sy s R

2155 Aol A gl 7] F el i d KOHS} t} ek F o] == 20f
Pt A5& o] g AR -7 AudA o B8 D e e 48
e Eojv), A /A A E S A sl 24 Shell M o] =9
AekE vEh Y, AR EEES Ay W EE e

=162 20 mM 5~ 2 22/100 mM KOH & N of| 4 5 uA/cm?2] Ly-ePt 21 &
A LS = H 8 Ak a2 AT E?jx] (abiotic sucrose-air fuel cell)2]
2eol A 7] A S el o

5172 2ol A 100 mM KOHE &3 gl 7] ol A Lr-ePt %
FARZ-E7] ARAAA O U7k 17102 84 Eehe]
LER ojt), Ad 3 A L A =Y

W18 YA AEA RS gelske] A 7]E w1
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[52]
SEPEREEETE

[53] o|g}, AAl o & Falo] L W8S Wk Al el AR etarat g o] & A Aol
S Hu A A o m A sky] He Al o, Eodg o STt o] &
Al el el g ¥ 1= A2 ot

[54]

[55] Aol 1: Al B 7)7)

[56] T4 AT 928} (hydrogen hexachloroplatinate hydrate), E €] &
X-100(triton X-100), &2t AU E &, 24ksl 2, &5 3 22 (glucose),
32} E 2 (fructose), = % 2= (sucrose), m-F| € 2l T o} ¥l (m-phenylenediamine;
m-PD) WA (Pt wire)S E3H3 BE 3}etE 2 & k= o] X 2 1 E] 1] 5o
F71A ol AA 2 glo] AFEsF3T) Q14 945 3-8 9 (phosphate buffered saline;
PBS)-<> 0.1 M H;PO,®} 0.15 M NaCl< Z 33}= 0.1 M Na,PO, & £33}
Azt B 2713k 8h4 A7 A2l A =38k ]l .

[57] 7] 8} 84 -2 7] (electrochemical analyzer; model CH440a, CH Instruments
Inc.)& AHE-3}o] =34 944 71 (eyclic voltammetry; CV),

A8 587 9+ 714 (linear sweep voltammetry; LSV) 2 2] 9] = (cell
potential measurements)= <7~3) 3} T}, Hg/HgQSO4(E§} K,SO.,, CH Instruments
Inc.) 2 Ag/AgCI(ES} KC)E 2+ &4koll A €V B m-PD F§HiE-g-of U] gk
7EAF OB ARSI TR AU AT o 2= P2 em?) S AR ESITE B

S 2A1 71 A 2] 7 9l o] 3 < (Au sputtered Si wafer electrode; 0.25 cm?)<- L,-ePt
HA2E gk 71 AT o= AFESkgl T

[58]

[59] 2] of| 2: Ly-ePt A1 =52] A2} = W

[60] TFA SN A ‘r‘ﬁ}g(hydrogen hexachloroplatinate hydrate)< 5 5 %%, 0.3

M NaCl=- 45 %% 2 Ed E X-1002 50 THF% = <3135}0] 60°CE

7+ &k AT Xﬂ,]_ 3= Frgeta 7 Uitk £3E &9 2 Ee
2= 2 A% | (thermostat) & ©]-&3}o] 40°C A= A Al F AL, Ag/AgClell ) &l
02 VE 72 F2AZ] A llol5 A5(0.25 cm?) 7l Ly-ePtE
AZNFZA LT 3 7] A E LrePt A5E 1A 7 52 770 B0 E &
X-1005 A A3 AL, o] 9F 22 Al A HAF S 3 WA 43] HHE 5] 3 akgl T

o] 5 AA 3 =2 < qu A5 % (cyclic voltammogram)7F o] w744 A5E 1M
N

gak-g-olo A H g/HgQSOMl o &l +0.68 W] -0.72 V AFo] o] =814 9 =
A 718}etA Al A& G 8F T Ly-ePt 21 79] 311 42 210 uClem22]
1 3HA] —)F—(conversmn factor)®ll 7] &3Sk 1 M SH4E-8- 9 of] A 2]

% AP T (FAS I, 200 mV/s) ] =4 F A Al 234 0 2 E

H LT
93} }F 5 mV/sell A 10 mM m-PD ©HEA] 2 X3+ 100 mM PBS 9l A]

mﬁ
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Ag/AgClell &l +0.2 VEHFE +1.0 V71X 9] =87 9 of] 2] 3l L,-ePt & (cathod)
el poly m-PDE #17] 538} A| Z T}, L,-ePte] €4 812} poly m-PD O =
Ak BApo] el el ShakS 915, 53] WL Sk BoF | M 3AFE 9 o] 4 He/Hg,
SO, g3l 200 mV/s=. poly m-PD ¥ H L,-ePt &l A -0.72 W #] +0.68 V
Apolo] 4982+

[61]

[62] Ao 3: A g HA o 74 R A

[63] %= (anode) & ST (cathode) &2+ Z+ZF 1] A 2] L,-ePt2} m-PD = 7| A A1 71 L,
-ePtE A2 THE 1), F =S I (saccharides)E 3 83k 20 mM KOH
&Nl M= 50 mm A 2 E L A XA T 7HH A QL A 3 AR S| vk
BHE AR(FARS, 73S, THEL FEhHEHA L ESk= KOH & 9ol A
AA A E S48 ATHE D). B 2w YethaA Iad 58S A8 A4S

ekl N eFEe} A ATl TEM o)1) < & vhebdlct,

[64]
[65] AA] o] 4 V- E] A ATFE 0] 83 R %9 A AL =4
[66] FARAE A7) 517 98] & 3H e AY 298 71E ) &S

A= 219 Uiv] -0.6VE 22§k 7Hel 0 Yim ke 2 55 S AR v
13.8% Fot AR = A -02VE JHe]F AT 2L v 022 9
0.75VSl AFe} A 9 & 7al| 520 A 3511 S regenerationA] F t}, o] 9F -2 Al 9
A9 25lE ok A7EA] i e v, AR 2 Abeh il oM B2
Aotds Aol M ARz 24 s dA a5 ALtk

[67] A ekl AR A FE ARVEINY R S4ste] AR A
shut & A AE 2070704 Uis & 5 lvh 2l el ekl 71 Y H—ﬂ%
AFE AREste] AR LS ST A5, A 41714 kg7

n] 53}6] 5w JOURNAL OF APPLIED ELECTROCHEMISTRY 27 (1997) 25-33),
o= W7} & Aot o] & T, Yk E & T E2E AN S AT

bl G A7E A4 02 ek of Qhell M A2 Ho ¥ @

jus

Al
ASEE FEshS gelE 4 AT
[68]
[69]
[70] <A 843>
|

2 30]] Ly-ePt 2155 2ol A 100 mM KOH £ ¢ 59| 232 9] H7]2kel&
YER A}, Hd Pt A oA S F T A= 53] A7) o] 55 (electric double
layer; EDL) & & ol A & A 3] 32 #17]4F8} %] 7 (electrooxidative current) =
Aakale W, AR 20 Abshd i w9 WSk 4). 5, W Y P A S
53220 A7)AEA 7] 7)ol 1= SRS A R r A R 2 Abstol| T gk V&S
THA A = HBE T Ly-ePt A= Aol A a2 22 9] Absld 1 -0.3 Vol A
V8 7] Al elat, A R 2 kel S ARl glE] -0.1,0.1 0.4
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[72]

[73]

[74]

Vol A A o] 4t8) 955 el itk 51 12 EDL % 9ol A 2 = iha,
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cbsbE g o o] FAbell A YE TR 3).

=532 A7)kt digk 9] AN = WAYSS dA S o R
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—

-ePt 55 o] &alo] Aoj X AHFEE AR 379 A3} 9] =19
AAZ = F 32 W 220 73 7] 9] A hS YeEb A= 6). °] =
=T Al BololE 9] C o] AR 20 Abgtel| & #ho kg ekt e L
=T AL FololE o] C & AR PH oA e E 2 FololE| o 59
Ad o] 9lon, 418} ] (hydroxyl group) el - WH-g-A T155-0] &4 3814
et Wb, Ly-ePt 3 quﬂ"ﬂ FARZe A7 S F 2 Y
ol Tdg vAYSES Erta & == gl

A= mM FARZ) A, =70 94 12 FEE ) dS 7 92
29} 30| B3] woll WA A}, AR 29 HET) Zr)eke) what, 3 29} 3
VA 18 e 248 Y mEA Qs At 7A). AFEE i 5= et e 9
19] 71-%71(0.12 mA cm?mM) 7} 3 5 29} 3E. v} R 8 7S el v (=
7B). Yotk 9] A 19] FAF S5 o = 9] .29} 31T U] 5 A4 8 TR ).

ojef T AFL 9 10] Pt FAE AR A4 Abgtel] 791
e, e, 97 29 32 ol F 3 AR s BAHE oy E) 3k
ola U &N O RNTE HTobe AR B4 Abskel AHE Y AR
A AF LT FF 20 750l A JMLH ﬂr(# 9). ¥ 19] 942 X 35T}
A o W& 7] &7 = Ly-ePte} HH 5l pt B0l A 354 o2 YER L
e, Ly-ePtoll A o] & 91 4.9] 75 7]+ ¥ ¢k Pro] A HT) 2u) 2FATH(E 10).

O] = Ly-ePt ol F214 A2 2 249 7o 7f B} A4 & A91& o 7] gk
o ko 2ol o AL Hok & u b (crossing wave, = 39] I H 42 X 7])7F
A sl vl 218 8k o] FALol A P Akl o] I A ¥ 7] Al #Fsk = A 5] <l
5 01 A A el Aok AbskA e ol 7k A gt o] = Pr Al sk &
718k o] paR 2 Bxpo] A7) AslrF Aoyt S5 pr THS A A &=

omAgE 59

A A P A Oﬂﬁ FARZ e E S F 2
g A o= 6). o] &= YiethE A P dA A $F 7] )8
o] fﬂﬂ:} D}l/ﬂ x%loﬂ}q 7(47] EﬂiLx% 80]:/\1—3 oukzl o 7 Eo leo

= =

s,
o

AW ko] AaAA = olsh), o
gt g o Ao AetAFA A% HH S pr D LePt XY= thAAA

WFolal o]E oA 9 AR ] Sl A A ETEthE UFE]rLH?i‘:}(E
11). thebA, LyePt Aol Al 571 gl dlo] div &gy s d o= Agd
AT}, 1L, 71X 4] (apparent) 35 H A o] o} A A| 35 H 4] (real surface area) S E
Ui A AT R e B AT S 21200 YERE B9} 2Ho], Ly-ePtol] A
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[76]

FAZZ AR = v 3 919 901 1A 0.2 V)yoll A 333 & Prell A <]

FHE T 55 AT 12A). ©]3= Ly-ePtoll o] gk 7] & & 5h4 4ol o gk <-4
3EA A o] 9] of thE 1AV} &2 et Ytk A AFY] 7 E2A g
8l A7)} sk4A dbg-o A F Q3 o eSSk, -3k 3 {H(nano-confined

space)°ll &3l eI AQl WhgE-& A5 E Ao A EA 08 W EHA B
=2 2 A} A EE (probability of electron transfer)< %= ¢k}, Al th7T,

L}3=7] & (nanopores) 9| A A5 & SH(molecular dynamics)<> A2} A= 1A
Zhe] wrp 2o A5 2he-S frabgko)h kA, pA R 2 A4Sk =

& ¥ Sh(kinetics)> S SRR AW oY g} e 7] ol A o] -A)E ] Thol] o B
S21E 45 131 Ly-ePtol] o] gk o] o] A 3o} vl nlsho] Y gt =5 229

A 7)1 Eu] & AbelE o] o 7] _/;_ oItk S| L,-ePt Aol A S5 5729 A8l A A
Zie ogodoﬂ/q ¥ 3 gk Pt 7ol A ET/}@’?‘_ H‘%LO ;q‘IET R % g/‘qo}oﬂr/}(#

A dA 5] 2ol e, 58 T3 A= 29 FF2 ORRO| F2
= 317] 9 8ko] HAgleofopnt vt &5-8 A Z£317] 9381 Ly-ePt
m-PD(m-phenylenediamine) s 7] Al A FA 2 2=9] AFSHE o2}
ORRS £+ 3] 2hdalgit), Fak-gHoll Mo A9 =32 &% 35 poly m-PDS
=8k A BFo] kA ALY A A Q1 Sk 7 kAl SFATH I 14).
718} 8k4] A el o] g3 ek 24 9] poly m-PD 9o] =3k 8127} 5718l
et oA = S Bkl gRlskalt). 539 A s oY S 2 NE
ORR | A|ZF 97} 1] A 2] Ly-ePt doll A o] gL = A 3355 =(% 14) ¥hd,
3N FH PR A I A AR A =R 12) H A Y] 2108 &S
AU A3 A 07 7|3} 5hA 0 2 A 2] Lr-ePt 9] poly m-PD+= %15 0.7 9]
Aze] watsE A 0w AR g o w v A g L-ePte} Aeslo] AFEE 5
Rom A, A = T8 gl BershE s A9 o] rhs R vh(e
15).
dFo 2 v AHY L-ePtE 118 31 & S =2 poly m-PD7} ¥ H L,-ePtE

o]-&3l= AA A& thgt v AR &3] ol A S48 Th(E 15).

0.25 VoIl A 20 mM =L 2. 2/100 mM KOH & ¥ ol] t&l] 711'88] =7 $) (V)= 0.48
Vv lon Hof A (W)t 14 uWiem20] At} o] = wj 7§ A -, B2 Q1A ¢

%*Erﬂ/\ AA s dA o] A AEnkeh glo]rh v 2 o 22 1
KOH & 9ol A &8 222 7FAs ) 7] 24 slell A, Bt @& a2
AL A7)k sl el A g R A 2 220 9] §F ORR {4 o] Boh Al ZFs) o, ATt
ek A7) wdeo| A ORRE| &= gto] Ayl ¢kntgho] sy & ook gk}, g A
TARZ-T7] AEHAA Y] 74 b8 A Bgk 21k TH( 16). 5 uW/em?
3ol A V,. 2] HEA 9] (half potential)+= 3A] F & QF 0.2 VE 4] & S Th(E 17).
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[Fig.4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 10]
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[Fig. 13]
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[Fig. 14]
e O|&B)1E L2-ePt

057 ------ m-PD/L2-ePt
Mx2lEel m-PD/L2-ePt
0.0-
£ 05-
<C
E 1o-
E.'.l]] .
5}': "1 .5"
32 1
-2.0 K
-2.5 1
-0.2 -0.1 0.0 0.1 0.2 0.3 04
M /V vs. NHE
[Fig. 15]
o 20 mmM$IE2A 1100 mM KOH
o 20 mm£IEA /500 mM KOH
0.6 1 N & 100 mm £322 /100 mM KOH 416
oo 114
0.5 % e’ . .
] o ) 412 o
0.4 - Ra®c o . ¢ e
‘ ad . o . . 410 °
> - O a ; . O . L] ® g—‘
0.3 sra, o @ . {8 <
3 wda oA O 1 L4
S S 16 &
0.2‘ A Ay 9 o ; _'ﬁ'i_l'
] l P 2 o o} o R 4 rJ
014 &, %o '
A 42
| A o j
Ay
O-O ‘ M i ¥ I ¥ i A " ] ¥ - ) O
0.00 0.02 04 006 008 0.10



13/14

WO 2014/014176 PCT/KR2013/000138
[Fig. 16]
0.50
0.45 -
0.40 -
0.35-
0.30-
0.25-
0.20 -
0.15 -
0.10 -
0.05 -

0.00 7 I ¥ i ' 4 v i i I N i
0 1 2 3 4 5 6

der/v

[Fig. 17]
0.5+ 46

® ® .
044 o .5

O
SN
2

1
w
M/ uWem

C
N
N




WO 2014/014176 PCT/KR2013/000138

14/14
[Fig. 18]
<
oo
0 ™~ L. ©
K7 ~e ™
> E
O
b -
8
o
© o =
o O
© o 0 o L
Rt
Lo £
- £
< i
- -
— — L 6
— O
La | v 1 T T r T T ] T .
o o o o o o
o © < & &
Nyt

HEEX (7= H91XL) ISA/KR



INTERNATIONAL SEARCH REPORTY

ntemational application No.

PCT/KR2013/000138

A, CLASSIFICATION OF SUBJECT MATTER

HOIM 4/86(2006.01)i, HO1M 4/90(2006.01)i, HOIM 8/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system foliowed by ¢

lassification symbols)

HO1IM 4/86; BO5SD 5/12; B32B 5/18; HO1IM &/16; C25D 1/00; B44C 1/22; GOIN 27/416

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: abiotic, catalyst, sucrose, sugar, nanoporous, electrode

claims 1, 19, 25, 40, 44-46 and 52.

Electrochemical Society Korea 2012 Spring Meeting

See paragraph 18; claims 1-3.

See paragraphs 17-22; claims 1-7.

See paragraphs [0009]-[0012], [0027]-[0029], [0035]-

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X HAN, Ji-Hyung et al.. "Abiotic Sucrose-Air Fuel cell based on Nanoporous Platinum", 1-16
Gordon Research Conferences, 08 January 2012.
X US 2009-0250353 A1 (CHEN, Aicheng et al.) 08 October 2009 1-8

[0037], [0044], [0047] and [0055];

X HAN, Ji Hyung et al., "Sucrose-Air fuel cell based on Nanoporous Platinum", 1-8

and Conference, 12 April 2012.

A US 2007-0059565 A1 (SIU, Billy et al.) 15 March 2007 1-16

A US 2006-0008667 Al (KIM, Hee-Chan et al.) 12 January 2006 1-16

D Further documents are listed in the continuation of Box C.

* See patent family annex.

* Special categories of cited documents:

“A"  document defining the general state o fth& art which is not considered
0 be of particular relevance

“E”  earlier applica
filing date

“L”  document which may throw doubts on pricrity claim(s) or which is
cited to establish the publication date of another citation or other
special reason (35 specified)

tion or patent but published on or after the international

“0F  document referring o an oral disclosure, use, exhibition or other
means

P document published prior to the international filing date but tater than
the priortty date claimed

“T7 ater document published after the international filing date or priority
date and not in contlict with the application but cited o understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be

1 novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to mvolve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

i £

“&”7  document member of the same patent family

Date of the actual completion of the international search

03 MAY 2013 (03.05.2013)

Date of mailing of the international search report

03 MAY 2013 (03.05.2013)

[\'m’u: and mailing address of the [SA/KR

; Korean lntellectual Property Office
Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirile No. 82-42-472-7140

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet} (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2013/000138
Patent document Publication Patent family Publication
cited in search report date member date
US 2009-0250353 A1 08.10.2009 WO 2007-137412 A1 06.12.2007
US 2007-0059565 A1 15.03.2007 CA 2621658 A1 22.03.2007
CA 2621658 C 23.10.2012
GB 2443594 A 07.05.2008
KR 10-1060101 B1 29.08.2011
KR 10-2011-0086160 A 27.07.2011
US 7976968 B2 12.07.2011
WO 2007-030943 A1 22.03.2007
US 2006-0008667 A1 12.01.2006 AU 2003-223139 A1 19.04.2004
EP 1546697 A1 29.06.2005
JP 04198683 B2 17.12.2008
JP 2006-500582 A 05.01.2006
KR 10-0481663 B1 08.04.2005
KR 10-2004-0026323 A 31.03.2004
US 7892415 B2 22.02.2011
WO 2004-029611 A1 08.04.2004

Form PCT/ISA/210 (patent family annex) (fuly 2009}




SAZEHE

= Al 3 AR RS A PCT/KR2013/000138
A. g o] &3l 7] & { (A E W FAPC))

HOIM 4/86(2006.01)i, HOIM 4/90(2006.01)i, HOIM 8/02(2006.01)i

B, ZAbHl ol

A H 2 EAEA S EFE 71A)
HO1M 4/86; BO5SD 5/12; B32B 5/18; HOIM 8/16; C25D 1/00; B44C 1/22; GOIN 27/416

ZAHE 7| Bofd £otE H AT o]y &9
PR AGAGFN D P ARG TR ZAE H 25D 7] A H PC
YEFTEAGANFTE 2 JR2FINALALFRE: AP FHAm gl 7141 1PC
T A zzAR o] 88 WA dlojeu o] Ao B w o] A o] WA 2 A Ao (E G sk A1)
eKOMPASS(5 314 W% 24X\ 28) & 719) = ¥ &2, Zol, #2225 B, Vherh 8, 43
c. #H &9
7hel el QgEAY 2 B PG TS A9 7 Bl 47
X HAN, JI-HYUNG #] 391. "Abiotic Sucrose-Air Fuel cell based on Nanoporous 1-16
Platinum", Gordon Reserch Conferences, 8 January 2012.
X US 2009-0250353 A1l (CHEN, AICHENG ©] 291) 2009.10.08 1-8
e [0009]-[0012], [0027]1-[0029], [0035]-[0037], [0044], [0047], [0055];
A7a 1, 19, 25, 40, 44-46, 52 F=Z.
X o2& 9] 1¢], "Sucrose-Air fuel cell based on Nanoporous Platinum”, 1-8
g A7) sk et 20129 #AEE] B Sewns], 12 April 2012.
A US 2007-0059565 A1 (BILLY SIU 9] 191) 2007.03.15 1-16
wek 18 F7d 1-3 FE.
A US 2006-0008667 A1l (HEE-CHAN, KIM ©] 291) 2006.01.12 1-16
vt 17-22; AE 1-7 F2.
Z7) Eqlo] el 71 A 5o} ek X dlsEsiel ot wAE Fasti Al
* QlgH E3 & al : 5 = 5
& o] 518 J}e)are] T ZAZLY E= 94Y 5o 9 BA o 297 4581
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
»” =09]0 2 299 Ex oL 9] - _
: 01%]%]?1% %%%%H;%éﬂﬁﬁf FARE P s R ey X7 BEe HRol A £ W £ shunto s FyH dw e 4l
- T mE ARl gl Ao B
L7 43 F730 8-S A7)t 23 e 2 8839 w4Y N , b o 3
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
Zgshe A8 O 2] TR A AEe A AT U
0" TF WAL AME, AA] EE ) F0E AT Qs B sARAge] gl Ao w .
P’ 419 o]F o] FAHGNOo ZAEEY o)A B EF & T AFES LA S8k £
R ENEFEFET B R s

=3
=
(302-701) A FAA] AT GAL=E 189,
4E (EAE A A A} o
@iﬂigﬁwﬁﬂ% e A5 82-42-481-8163

A2 PCT/ISA/210 (F A £-3]) (20094 79)

™
=
N




= 2 A E LA TAHZUYE
R PCT/KR2013/000138
jgﬁf—%ﬁﬂ 8l 371 552 A%
US 2009-0250353 A1 2009.10.08 WO 2007-137412 A1 2007.12.06
US 2007-0059565 A1 2007.03.15 CA 2621658 A1 2007.03.22
CA 2621658 C 2012.10.23
GB 2443594 A 2008.05.07
KR 10-1060101 B1 2011.08.29
KR 10-2011-0086160 A 2011.07.27
US 7976968 B2 2011.07.12
WO 2007-030943 A1 2007.03.22
US 2006-0008667 A1 2006.01.12 AU 2003-223139 A1 2004.04.19
EP 1546697 A1 2005.06.29
JP 04198683 B2 2008.12.17
JP 2006-500582 A 2006.01.05
KR 10-0481663 B1 2005.04.08
KR 10-2004-0026323 A 2004 .03.31
US 7892415 B2 2011.02.22
WO 2004-029611 A1 2004.04.08

214 PCTASA/210 (N-5-5-3 F718-A)) (20091 79)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report

