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H-0, ¥Z2)q Jd8AAE $F4F02A ol F3E 22 Al ZH Brewer-Engel type?] Co-Mo(35 wt%) B Ni-
Mo(35 wt%) S7k813He AT A7|8lek eFgAo] AU N, 7k22 §84AE AAT 80°C 6 N KOH
A WellX FEVSE A3 Ar|5eky Adel X dsae] = 2 2% dPo] AEAG. E3,
AFCe] A4 AF2AsIME Co-Mo 2 Ni-Mo J3e) A73leHg ¢HgAol tidt E3xdEhdd)e] Jae] ==
2tk Co-Mo =& Ni-Mo AT Hlsly] v A7|3ekd QA4E BYch Favke FFAYRTE ¥ FE=
g BolA Co-Mo AFolME Coot Mool £a)7F B0 ojytth. 22y}, Coe Mol Hlsle] §2{3] &3i=IA
th 2o GRI FAgeIME AFHHI Co(OH), ¥-5H Foo] FA=AT Ni-Mo A=9] Aol Mo 3fut
2o] XY3F Ni(OH), 258 DA Ao 25ty JAHo] 4% HA7|8ed NS HAnh

Abstract : The Electrochemical stabilities of the Brewer-Engel type intermetallic compounds of Co-Mo (35 wt%)
and Ni-Mo (35 wt%) manufactured by the arc-melting method for the hydrogen electrode of H,-O, alkaline fuel
cell were investigated. Effects of temperature and concentration on the electrochemical behavior of the electrodes in
the 80°C 6 N KOH solution deaerated with N, gas were studied by electrochemical methods. The effect of over-
potential on the electrochemical stabilities of Co-Mo and Ni-Mo intermetallic compounds was also discussed under
the normal operation condition of AFC. It was shown that Co-Mo electrode had lower electrochemical stability as
compared to Ni-Mo. In the case of Co-Mo electrode, a simultaneous dissolution of cobalt and molybdenum has
occurred at low anodic overpotential form equilibrium hydrogen electrode potential, but the dissolution of cobalt was
serious, and Co(OH), layer on the electrode surface formed at the high anodic overpotential. In contrast, the Ni-
Mo electrode had high electrochemical stability because formation of the dense and thin protective Ni(OH), layer
prevented the dissolution of molybdenum.
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(99.9% Ni powder(INCO 255), 99.8% Co powder(MHO Co.,
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710 =E2HA YEE 24U AAE £4L A Uz FH
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epoxy TAIZ vlLEE & Joa] I#2000)2 AHAT T o}
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=) R Ni-Mo(65-35 w/o, °]3} NM =) AJHE Fig. 1]
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(potential window) WollX 323 AFlo=A AFHHNA
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Fig. 1. XRD patterns of Co-Mo (35 wt%) and Ni-Mo (35 wt%)
intermetallic compounds.

o] tharst 4AlElael wheEd g o8 7R HEE dE F
Aok a2y AN e ASHAEE A
E 218 F 7] g 549 E3ASS @A 24E =
87} Ut
=24 AAT 80°C, 6 N KOH Asd g 7z}

SEDEE AFE Favts DA FY9olx 0.3 V(vs, NHE)
7R 883 A7 AAE Fig. 20 UYehidt}h 25703388
Ao A7131eH oA ERIsh] Y3le ¥E AEded] ¥
FHAE A FHS et

CM AZ2] AS AE JAEHT ¢ e Agola] &t
Lo] dojit T R=ze)z}l =Yt CM A=2] anodic £39HS
& 0.87 VoA gojupr] A&l 077 V el Ao A
23k B9t} Co A=) Agole o] Hr} o7k T2 A9
A Ay g3 AFHS 24t oM A3 Ay &3 AFH
& Co AFRTY & A4S HAY. Co= MoEUY 80°C KOH
FgA A gafukgo] tisle] A o AT} Co ¥ Mo
o] 83Hle-g 0.8 V, -0.75 V o|AollA 7z dojytt}. Co=
0.75~-0.7 V AgggeA A AFFE JEPA F F-FES
HYA T Mo A7t F71d 5 AFgke] Tkt
CoMo F&73513EE 74" CMATE Co B} @ -0.87
vellA] 257 A ZSHAT 0)F Coot 5L AFS HA
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Fig. 2. Cyclic voltammograms of Co-Mo (35 wt%) and Ni-Mo (35
wt%) intermetallic compounds.
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Mo + 2H,0 = MoO, + 4H* + 4¢”

(Mo + 40H™ = MoO, + 2H,0 + 4¢”)
Mo + 4H,0 = MoO% + 8H* + 6¢~

(Mo + 80H™ = MoO% + 4H,0 + 6¢°)
MoO, + 2H,0 = MoO% + 4H* + 2¢”
(MoO, + 40H™ = MoO% + 2H,0 + 2¢7)

E=-0. 9V (1a)
E=-0997 V (1b)

E=-1.2258 V (Ic)
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Co + HO =CoO + 2H" + 2¢~ E=-0.7324 V (2a)
(Co +20H™ = Co(OH), + 2¢)

Co + 2H,0 = HCoO; + 3H* + 2¢~ E=-0.758 V (2b)
(Co +30H™ =HCo0; + H)O + 2¢7)
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Fig. 3. The effect of electrolyte temperature on the anodic polariz-
ation curves of Co-Mo (35 wt %) intermetallic compound.
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Fig. 4. The effect of the electrolyte concentration on the anodic
polarization curves of Co-Mo (35 wt%) intermetallic compound.
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Fig. 5. The anodic polarization curves of the pure Co, Mo and the
Co-Mo (35 wt%) intermetallic compound.
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Fig. 6. The anodic polarization curves of the pure Ni, Mo and the
Ni-Mo (35 wt%) intermetallic compound.
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Fig. 7. SEM/EDS and XRD pattern of Co-Mo (35 wt%) intermetallic
compound after the potentiostatic polarization at -0.75 V for 1 hr.
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Fig. 8. Diagram of E-pH at the AFC's operation condition.
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Fig. 9. The potentiostatic polarization behaviors of Co, Mo and Co-
Mo (35 wt%) intermetallic compound.
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