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Abstract: Direct borohydrides fud cell (DBFC) was emerged to complement the problem of DMFC's low performance
and methanol crossover to the cathode and to apply the fud cell to portable and mobile devices. In this study, the
characteristics of novel catalysts was tested to establish the electrode preparation process of DBFC. Pt black and
carbon supported-Pt by paste method were used as the cathode catalysts. Pt black, carbon supported-Au and ABs dloy
were used as the anode catadysts. The characterigtics of the electrodes were andyzed by XRD, SEM, EDS. The per-
formance test of single cell using the electrodes were carried out in order to evaduate the eectrode performance. In
the result, the maximum power output was obtained as 366 mMW/mg when using Pt/C as anode and cathode cataysts.
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Fig. 1. Process of the fabrication of anode and cathode eletrodes for
DBFC.
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Table 1. Electrode Catalysts for Direct Borohydrides Fuel Cell.
loading amount of  loading amount of

cathode anode

cathode (mg/cm?)  anode (mg/cm?)
pPt/C 6.0 Pt 2.3Pt
Pt black Au/C 6.0 Pt 23Au
Pt black 6.0 Pt 3.0Pt
Pt/C 23Pt 23Pt
Pt/C
ABs dloy 2.3Pt 22.04 alloy
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Nafion 115Nafion (7 X 7 cm?)
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in H202

V

Heating to 80C for 1 hr
in distilled water
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Heating to 90C for 6 hr
in 10 wt.% NaOH solution

@

Washing the Nafion 115
in deionized water several times

Fig. 2. Process of the nafion preparation for Na* exchange.
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Fig. 3. Schematic view of the single cell assembly.
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Fig. 4. Schematic diagram of the singel cell test station.
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BH4 9] slelikg-2 s
50 AR doju=n 22t

1. 7HeRs)] v

BH, +2H,0 = BO, +4H,
H,+ 20H = 2H,0 + 2¢ E°=-0.828V (vs. SHE)
2. A5 AF A vk

anode :

BH, +80H = BO, +6H,0 + 8¢ E°=-1.24V (vs. SHE)

cathode :
20, +4H,0 + 8¢ = 80H E°=0.40V (vs. SHE)
Total:
BH, + 20, = BO, +2H,0 E°=164V (vs. SHE)
919 Wg-o®=HE BH, 9 7S] WHg-HTE AEFolA 9
A 4kl wkgo] 71Age] B 58 & Aok B =&
AE BH o 7rEs whgo] opd, A8 4 AshRkeS
o] 83t ABAA 7 AEHATE A Ak AZFdME
B Rafo|=efo]=9] BHy ol2¢] NaOH 3 HO0M A=
OHo]&3} wkg-sle] BO, &3 H,0 12]iL &lle] AAE W
FAEY. 283 F7IFA 9 We2 AsFdA AdE ol
o] AR} F71= ARRl AR} Eof BkgEle] OH o2& A
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Fig. 5. Mechamism of the direct bohydrides fuel cell.

Pt Ma
CKa
PtLa
MMW&MM,W,.M, .}\_m
1.00 200 300 400 500 600 7.00 800 9.00 10.00 11.00 12.00
(a) without operation
Pt Ma
CKa
Na Ka
’ﬂ% PtLa
P b o g e WJ\\M.»A..M_..M«
1.00

200 300 400 500 6.00 7.00 800 900 10.00 11.00 12.00
(b) after operation

Fig. 6. EDS graph of the cathode eectrode using Pt/C catalyst (a)
without operation (b) after operation.
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Fig. 7. Cell polarization and power activity curves for the DBFC at
60°C, anode flow rate: 2.0~8.0 mL/min , cathode flow rate: 0.3~0.8
L/min, Oz humidification temp. : 80°C° £ 3°C
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Pt black-2 AM&-3F Z¢7F 7Hd 903 AeE B, A8S
ZrlE PUC, AUCE AR MR A58 HoFaL vk &
i AEg Ho) A¥SdEE Z7F 229 mWimg > 198 mwW/
mg > 196 mW/mg= YR olw) PUCSl AwCE A2l H]
233k gk WEIRITE Fg. 82 3715 HHlE PUCE AME-ata,
AEF EFUE PUC, AUC, ABs dloy S AFE-ES wjo] Zv)
WV 543 A8 S4%E el Zlojth Fig 84 HH
NH B 98T EFvE PYCE AMEE 97t 366 mW/mgS
2 7P s e B, AUC, dloy Fr AR 177
mW/mg, 9mW/mge] d%5-S KTl St 85 dA8=E
AUCE AH3-S 7%= Fig. 73 Fig. 894 z+2} 196 mw/
mg, 177 mW/mg= B4 frAkeE 3k velgl o, PUCE A
&% A= Fig. 8lAe] Seid=d %24 %= (366 mW/mg)
7F Fig. 79149 3198 mWimg)itt 5 Hl 7H7te] Adsel] &
FEe B 5 Al olsk 2 Zdes Ohno Sl PYCSF
AUC7} NaBH, 2] Atshikgol -3 FujjolRt, PYCS] 74-
© AUC Bt} S wkgon o FHujolr] wiEe
DBFC?] Aselx= PUC Btk AuC7E B Frieta Baugidd
W& el7 A Zeolth.) o)A AWC Zvl= NaBH, 2l
Zrshkge] sl whgahs vhd, PUC Fulle vl B9
A WEe-g S vEhlE el Table 2ol w3 3]
o] Zujd Ho A= s eI




10 J. Korean Electrochem. Soc., Vol. 8, No. 1, 2005

12 r T : T T T 400
- 350
10 |
- 300
—— PYC | —E
e e e 3
s —— AB5 alloy | £
g 06 oo &
S 8
- - 150 %
04
- 100
02t 1
450
0.0 L | " 1 L 1 L | n 1 N 1 " 0
0 200 400 600 80 1000 1200 1400
Mass activity (mA/img)

Fig. 8. Cell polarization and power activity curves for the DBFC at
60°C, anode flow rate: 2.0~8.0 mL/min , cathode flow rate: 0.3~0.8
L/min, O, humidification temp. : 80°C° £ 3°C

Table 2. The Highest Power Activity in Respect of Catalysts.

anode catalyst cathode catalyst m(ﬁr/v ﬁlg\/)lty
Pic PUC 366
Pt black Pt black 229
Pt black PC 10
Puc ABs dloy 9

==

o] F7IS #H-S vl (mapping) & ARloltl
Fig. 92 ®o 3RRoz Hole Pt Eujxlgo] Nazl X4
JE A B 4 Utk Na= dolr] 23 vl o] o] w3k

oS 584 AE NaBH,9F NaOHellA doj& Zlolt},
Fig. 10& A8 3715 92 Pt black3 PYCE AME-
o 500A7F @A BHlAES] 375 FHE SEMOE
A& Zlo|th, SEM 24 A3, v HFHTh uheE HFo]
o Xde L2FE Kol 3-8 & 4 St Fg. 112 Fig.
10014 #F3 Z71F AFe] XRD #4] Aoty 2 A
Fig. 11(a°lx] vk 5= 9l3E<] Ptot Cg o UL, Fig.
11(a)e] 25~350 AlolE ghsle] vlebd Fig. 11(b) &A=
NaxByOz- nH,O07¢o] EA3he & 4 AUt Fig. 103} Fig.
11904 vebd A3 258 NaxByOz-nH,0%-e NaOH<}
NaBH, % &9 A8 A7/} vhe-S Falo] 3758
2 olFsled M B 3 AAFHUEE B & Uit 2
g PUCE A8 B 3715 FWE ARSIE 497 Na
slgte W=9) sl © 37, Pt blackS Sz AMEE A
7 @ E313 Na siekE9] ek A= vt ol PUC
Zul 2 AFEE 497} Pt blackS FujE ARR-3F A9-HTH
§7d0] 5] il 3715 £029 Na olsde] B
715 A5 xAH B3 g3Ee] Fert Az EAs)
A=A 0 R FAet, 71590 FHE Na e 3715

R ol (= it

Fig. 9. Mapping picture of the cathode electrode which is Pt black
after operation.
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(b) Pt/C
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Fig. 10. SEM (scaning electron microscope) picture of the cathode electrode using (a) Pt black catalyst and (b) Pt/C catalyst.
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Fig. 11. XRD picture of the cathode electrode using Pt black and Pt/
C catalyst.
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