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PdOx A3, PdAIFolM e A7138 $43080HE K4 € 30% KOH&ANN 259 F4¥%
F WA 7IAA AT PAOxAF M e -08~-05V(vs. Hg/HgO)ell A A3 o] H39 &
49 Afjurgo] F2 e, PdATFoMe AT e FiE 49 g3y W oplg
-05~0.0V(vs. Hg/HgO) A P 47t 23 w3l ¥HE S&HrisHEo] AgsEe w0l
yebtch.

5 AS 2F $£2%59 Frld wel AsAEA Y AN n, agdAFe 27 PdOx
A2x PdAZ 9 AL AGASE 42 0783 0.728 PAdAZ oA wg-Ae) 430 @43l
U FAgte) 7189 Zasgen PdOx A3 A% 239~203 KJ/mole, PRI A$ 7.2
~30KJ/mole® JE}TE

ABSTRACT

Electrochemical oxidation of hydrogen on PdOx and Pd electrodes were investigated in
aqueous 30% KOH solution at different temperatures and hydrogen concentrations(partial

pressures). Anodic reaction by hydrogen on PdOx electrode was mainly due to the oxidation
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of adsorbed hydrogen at -0.8V~-05V(vs. Hg/HgO). For Pd electrode, the anodic reaction
was participated by the adsorbed hydrogen on surface, as well as by the metal hydride
formed from direct reaction between Pd and hydrogen at -0.5V ~0.0V(vs. Hg/HgO).

With the increase of hydrogen concentration the charge transfer resistance decreased and

the exchange current increased. The transfer coefficient of PdOx and Pd electrodes were

found to be 0.78 and 0.72 respectively, which shows the superior reactivity of Pd electrode.

The activation energies of PdOx and Pd electrodes decreased with the increase of

overpotential and were found to be 23.9~20.3 kJ/mole and 7.2~3.0k]/mole, respectively.
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Fig. 1 Diagram of three electrode cell.
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Fig. 2 Fabrication steps of PdOx and Pd
electrodes.
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Fig. 3 SEM photographs of (a)PdOx powder
and (b) sintered PA(H2 atm., 700°C, 1hr).
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Fig. 4 Cyclic voltammograms of Hz on PdOx
electrode in 30% KOH solution(PH2 : (a)
lkgf/cm? and ) 4 kgf/em?, 20C, 2mV/

sec).
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Fig. 5 Cyclic voltammograms of Hz on sintered
Pd electrode in 30% KOH solution(PHz:
(2) Okgt/cm’, (b) 2kgf/cm’, and (c) Sket/
cm’® 20C, 5mV/sec).

ge] -05~0V o AHolA AAF7 A Yt
ot B3, &7 Wl Fa¥=rt wobdd gt
0749 2403 ¥EdR7E 843 F718A
th o] B2 wge PAOxHFAMYgE o
& A3E vehlle Rez wgLwr) vl 84
o2 Ro} ojn} o] &2 PdH} F47t FEF
A238E A3 WA B0 e A2 A
ZEY, olg ZAE ZHd ¢EH FUH
7116l HRh-& JHAR o Ze Fi
g7 78 AT 5 Ao

M + H: = 2MH ®
M+H + OH =MH + H:O + e G
MH+OH =H0 +e +M (10)

- 49 -



ons, YAEF THY, £734, WYY, FAY, S

-2 (9)ellA (10022 Yode Faalshy
3L TI-4-2A AGA—AAY AL g
7172 ALRHY, PdOx AFoly PdA=e] -08
~-05V AR dojue kg &P
Ao AP & Utk F w3 (®)lA (10)e
2 goju= FAANEEL £A7AT} F45AF
I gt FEFLHEC] @ Fo 40} A3}
He $3o2 F49 F&A10)9 yhgo] oy}

T Fatgiyhgo] et wel Pd AFL
FAote] vhgellx F&543EE 7 0)F %)y
W Eo -05~0V HYelA Ashitg AF7 3
Yelstch oje] Wil PdOx AT F&F4d)
B9 ¥hgo] & o]fo|xR] R3}7] WiEe) -05~
OV ®9eliA ekg AF/7E ol AA Jepd
Ao Bt o) § AAZRH [FYdNe 3
Y9 OH' ¢} &3d A7) wgoz 4%
‘o EI}A F3, NFYGAMe 471 F&55
28-S P F AL dosimg 4
Fx 710 we}t kg A/IE S AT

3

d

A

32 HHFH 2

o
r

=2
=

Jm

B4 2o} AFL YA F2080g0] o]
g o) AFo gE A9 WRE A A8t
PdOxd o] wiste FAFHeE H9Ye A
Fig. 67 o) Uebdth 235t wste) ajg A
F-A9) £2I3H00M ARl st AYr} A5
#4Aoz F7ERQT, G99 AN F4g
go) Zrlgtl wWel AR 94 e =9
PdOxAZo)A L= Wl mE AF-AY £3
THe Fig 73 ol vEited YUY FAREY
(Zkgt/emD)olH L7t 71852 goje] A
N AF7} R FUlE LEEIHY} g2 vk
Atk PaASQ A$ F2EEe Ly ne
AF-AY 334 A3E 44 Fig. 8% Fig. 9

i1

-100

§'

g v

i o]

- 0.8
- 09
-2
-5
-8

E (mV vs. Hg/HgO )

0 50 100 150 200 250
i(mA)

Fig. 6 Effect of hydrogen concentration on the

I-E characteristics of PdOx electrode

(Temperature at 20 C).
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Fig. 7 Effect of temperature on the I-E

characteristics of PdOx electrode( Py, :
2kgf/cm).
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Fig. 8 Effect of hydrogen concentration on the
I-E characteristics of Pd electrode

(Temperature at 20TC).
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Fig. 9 Effect of temperature on the I-E

characteristics of Pd elecrode( Py,: 2kgt/
cr).
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Table 1.Charge transfer resistance(2) of H;
anodic oxidation at PdOx and Pd elect-
rodes (207C).

H, conc.
(molom{4.08X 1.22x 1 245 367X B.15x 204X 326X
0% o® 10® 10t 1% wt 10!
Electrode

PdOx 167 197 112 90 93 89 72

Pd 1o 125 100 97 122 56 47

Table 2. Exchange cuwrent(mA) of H; anodic
oxidation at PdOx and Pd electrodes
(200).

H, conc.
ok 408X 122X 245X 367X BI5X 204X 326X

1% 0% 1% 1% 0* w0t w0

Electrode
PdOx 5 13 23 28 27 28 35
Pd 23 20 25 26 21 45 54

logi,=(1—a)log Cy,+log nFAR® (13)

4714 & ol83A logi, vs. logCy, e &A

€ Jehd A3t Fig. 103 Zo] vehgtth o) 29

o A 71712 Y AQAF ()& 7 AFH
PdOx, PdQ) A% &z}t 0.78%% 0.722 Jebdch A
AL $43YA A did AR
(Symmetric factor)2A4 1gkell whe} b3}, fewt
%9 A=E AAY 4 Ued, o7} 058G AR
FE £33 whgo) ojyA "ok weiM PdRd
7% PdOxRt} ¥hg-Ao] $43ln2 o gte] A4
yehd Aojck FaAbshige] tig &3ty
g 787 Y3t logi vs. I/T & JEhd &
3} Fig. 113 2ol vehgch o 279 AH47)e

o PdOx
+ Pd

08 |

54 6 48 42 38 34
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Fig. 10Plots of (logio) vs. (log[Hz) for PdOx
and Pd electrodes at room temperature.

25
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3.05 3.2 335 35
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Fig. 11 Plots of (logi) vs. (1/T) for PdOx and
Pd electrodes at 200mV, 300mV and 400
mV overpotentials.
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Table 3. Activation energy of H: anodic

oxidation at PdOx and Pd electrodes
(P H, = 2kgf/cm2)

Overpotential

(mV vs, HgHgO) 200 300 400

Electrode

PdOx 239 2.5 20.3

Pd 72 5.4 30

712 B @43 & 723 Table 31 2
o] uehgth ZHte]l F7MErS 43R
7t ZAFAed ol Aol FIHEFE W
£x7l wetAe A Jepdo. PdAFA A
PdOxAF R 437 FQ Agled] o]
ZREH FiiHHRdE PddFo] PdOxA=
t 5% RE ¢ F ATh
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o] wkgAo] 459t HALo] F gl wje}
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239~203K)/mole, Pdd3¢ 7A$ 72~30KJ)/
moleE YERSTH
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