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(57) Abstract: The present invention relates to a method for
manufacturing an alloy catalyst for a fuel cell using silica
coating. The method comprises the steps of: obtaining alloy
particles coated with silica by dispersing the alloy particles
into a mixture solution of water and alcohol; and adding a
silica precursor and performing a sol-gel reaction under an al-
kaline catalyst so as to obtain silica-coated alloy patticles; ob-
taining carbon carbon-impregnated silica silica-coated alloy
particles by impregnating the said silica silica-coated alloy
particles into a carbon carrier; increasing the degree of alloy
formation by heat thermally treating the carbon carbon-im-
pregnated silica silica-coated alloy particles; and removing
the silica coating by using an aqueous inorganic alkaline
solution and a surfactant. According to the method for manu-
facturing the alloy catalyst of the present invention, the de-
gree of alloy formation in the catalyst may be increased
through the heat thermal treatment. At the same time, and a
silica coating layer could may simultaneously be eftectively
formed on small alloy particles having a size of several nano-
meters. Therefore, the growth of the alloy particles can may
be suppressed so as to limit the size thereof, and an alloy
catalyst having high performance and high durability could
may be obtainedmanufactured. Thus, the manufactured cata-
lyst can may be usefully applied as an electrode for a fuel cell
and the like.
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F3)% 2 52 10 F-9% 2] -9 7]l A 3 A]1F B9t A e gk Sufjo] ), A
A 3nm FEO YA} A717F A A2 0] F- 20 nm o] AR A & v
[97]
[98] A7) 2. X4 3] A | -4
[99] - NaBH, -1, %2 NaBH, 3H1'H 5 800 °C & A ] (%}7] ] ale] 2),
A2 IR RG] Al Do A WS Ee e v A g Wilg R E
g+ (PtCo/C) &1 o] X-41 3] A elS 317] &= 40 YeEbfi Slvh B8k, o] o] 4]
A= 8] 3% 119 2
[100] 1
[Table 1]
PtCo/C A| ZH}H (111) peak in XRD
A& PYC Fulthn] 2 | Y A7) (nm)
AL E ()
NaBH, 22 (%) +0.6 3.1
NaBH, £-%1'H(800 «C & *] ¢, +0.9 24.6
] ulof] 2)
A8 7F I HE00C A7,  |+1.1 3.1
2Tl 1)
)& Pt/C(40 =%, Johnson 0 4.1
Matthey)
[101] X-A sl Aol A A} A7)+ 20=39.7° 4§ <} 2] Pt(111) I] A& scherrer
formularel] Z]-& A A A48l v Bk, S E = Py(111) ¥ 9] A] 3 E (shift)
HALEE 79 Bdstgl on, 48 PyC S 2] X-A 8 d 9 | 3 1) al 8] 204k 0]
AdgS a7t 571 Aol
[102] NaBH, 3 © 2 Lo A A| 23k PtCo/C2] 73 -5- A4 PyCe} W] L) 207}
0.6° Z7}5}9) o, 2} 7] Zu & 800 °C= A A ] Tt 73%(*&7 H] 3l e 2) 2671 0.9
718ttt o] ARE Sl Aol A Alxg Fa Sl Fa o stol 44 ¢
G B ashe ¢ 4 vk 28y 3. nmol© YA A7) = DA gl o] F-o 24.6
nm= F7F3F AT Full o] YA} A7) S o] S H A S AR
[103] sk, A7 Y o2 A 23 PtCo/C2] 4-5-(77] A Ao 1) & PyCet

]33 207} 1.10 5 7F5FGIvE. o] A= 4 NaBH, 3913 % 800 °C
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A (7] vl alof| 2)gk §H vl of vl s}
A7t IEHORE AxYS W FHEE
w3k QA9 7] 7F 3.1 nmE Aol A A &3 gt
Zo = Hol, A7t g o] A gl Ful YA} A7) S A

(el e] A=
IS LA

[104] whg} A, By oﬂ 2287 FEHO R AZ3 A Sl dFEE =AU
A JAATE A FAS S E S5 Ak

[105]

[106] 218 a3, 33 FH ] Pt/ Co N & =4 A9

k3 fhas A
h= A=
[107] 732 NaBH, $-93, & NaBH, <% ¥ 800 °C A+ 2] (7] v

5 E
Al S HCE) AN DOR FAY ES SR B v W e

4t (PtCo/C) Z 1| 2] A Pu:Co W& ¥} 321 ] Pr:Co H| &S 717H ICP

(Inductively Coupled Plasma)®} XPS (X-ray Photoelectron Spectroscopy)= 74
A= AAstal, 2 A2 §hr] (5% 2100 e AT

[108] 32
[Table 2]
PtCo/C A "4 Pt : Co ¥ A}-1]
A A Y] Efrom ICP 32 1] £ from XPS

NaBH, ¢ "H(7d%) 3.0:1 29:1
NaBH, -1 (800°C &2, (3.0:1 4.0:1

| 3L of) 2)
212] 71 FEH(800C DA, |29:1 4.1:1
2LA] o] 1)

[109] g0l A NaBH, 2t o] Z &) ¥ -9 A 9] Pt: Co 1| & 3.0: 10]AA| 1k
FEHE Pt:Cotl&H229: 1% fﬂﬂc Hlgo] =ttt 28y A7) S &
800 °C= G g] g 4-9-(A7] nlate] 2) AA ] Pt:Co W £&-=3.0: 15 I ¢
Ao} WA ko), TH O Pr:Conl 0] 4.0: 12 SHEJ. o] A7t=

)

rzio

B meo] A FA) WG NS 71412 5 98-S Ak 55
A7 TE W 02 A28 PCoiCe] A $-(7] A Aol 1), A Pt: Co ] £ 2.9
1 O] Ak 9] Pr: Co W] o] 4,11 12 S4 5] of o] wn] &o] 714

L0 0 o)} X o
RV =) EL'[‘)\)\}%Q'

[110]

[111]  2& o] 4. CV(Cyclic Voltammetry) A & % -] A 2] 2k4 A5 7}
[112] A NaBH, 3%, A2 NaBH, 39 5 800 °CG = 2] (%7 1] L] 2),
Hes o | g AL E

o]
A7 I H ST A Ao Do E A Wi g sk ehA ©@x
S (PtCo/C) Z 1) &) CV A1 &S 2 A 519l t).

H
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[113]

[114]
[115]

[116]

[117]

[118]
[119]
[120]

G, S o] @9 A Aba e 7HE AT Abek Al Tl A8 PUC
=1l (40 F % Pt/C, Johnson Matthey) & ]+ 7]<= 0.4 mg/em?, 2] 4 =
Sl o] W 7] E 0.4 mglem? O 2 A5 ;quo}omr AF8} A o] 222 150

ol
N
N

ccm, BH Aol 2FAE 150 cem &5 8l AT ohE 2 Abetol ) T 9] F A
A L= 75°Cd A Rkt A %ié 7= 0.6 VOl A AFHELE o=
3 7heh el v,
O ANEE) B5, 56 2 87 [F 319 2
33
[Table 3]
PtCo/C A| ZH}H Active surface area in Current density@ 0.6 V
CV (m%g) (Alem?)
NaBH, - H (7 %) 429 1.42
NaBH, 3F1 5 (800 «C & A <], [12.6 1.08
H] 1L o] 2)
A E7F F' W (800C I, (51.9 1.74
A AL o] 1)

CVAFE T3 4 S fra &4 A4 A7t PP o2 Az
PtCo/C(“d7] A A o 1)7} 51.9 m?/g O 2 = NaBH, 3+<1H 2] 42.9 m¥/g, =
NaBH, $-<1% 800%“%1?4(*&71 0] 3l of] 2)3F Zuj 9] 126m2/g Ef/}ﬂ AR
o AUt o)== ATt IS AFE-sto] Al Z gk PtCo/C 7F 31 E A ¢
F AT Sl JAF A7) o] AA AL AL E —EMLE%

24 1)7} 0.6 VO 1 1.74 A/cm2i 7};@ {58 *é-‘a—-% Rl

SE R O & A %38 Zull+= 0.6 VIl A 1.42 Alem? 2] A 5S Bl &3 3
U= Ho|FHES WS Yy TRl AR Qe AadA 5 24 ol A o Fi-o
FalEo] ARHA g g AstAZInk A7t IR o= Axd o
o= H2 A E R Cool W 311 vl &= QL E) &UHA g o] Frtske] 7Hg
o o A x| AL zhA B Q) :LFHUr, Af 2 NaBH4 kel 5 800

CEA (7] vl aLe]

A3l e] 5. ADT (Accelerated Durablhty Test)
8- NaBH, $HU W, A2 NaBH, 215 5 800 °CE =] 2] (A}7] H] <] 2),
P ZEHHECE7] AA e Do 34 WS Ee ek v A @x| g s E

PtCo/C) Z 1| 2] ADT Al & 2 A]3to] 317] & 79l e ST

>,
oy
RN
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