DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Seciety)
Vol. 25, No.5, 1981

Printed in the Republlc of Korea

U] /X2 EFA0 B AP
7IEE ™30 5K
FHE - KA HEE
el sz Fo 8 3835
(1981. 5. 15 F<)
Studies on the Active Materials of Alkaline
Storage Battery, On Cadmium Electrode
Ju-Seong Lee!, Choong Yeoul Joo* and Soo Kil Park

Department of Industrial Chemistry, Hanyang Univerisity, Seoul 133, Korea
(Received May 15, 1981)

29 Ni-Cd 44 ¢ 72§ AFE TS 254N o4 2F A9 dile) 2 cyelic
voltammetry & 3] 7= AT AVAEH AZE FEHA 2 voltammogramo]| Vehts
peakZ ] 32| 2+ A4 oA %%H AHE st F, BRG] AVFYY AFE X-4 A4
9 A A4S AFAA A3 AEg TPz AEsgch

TAYEF wholvx AT %% 5 FAddE F Ml peak 7} viebgco} wle]aFe) i
ﬁkf'}ﬂ%ﬁ- A1 peak AHNA FAed SF0E FAS D A 2 peak Aol Fo}xd w5 84 o)

F4 Ad 2 50 (02)"ol Qonduch 4ol of$- =

zq} A 2 peak WSS =L sbaste] AYAQ dbge] FE Yold e T+ AU}, B A
g9 A =g Aase] gL F84 whgql 2Cd+0,+2H,0 — 2Cd(0H),2. 2 gL}
2 F3sge

ABSTRACT. The electrochemical behavior of cadmium electrode for the nickel-cadmium battery

r-iﬁ:‘i-

system has been studied by cyclic voltammetry, controlled potential electrolysis and X-ray
diffraction method.

Cathodic polarization curve for cadmium hydroxide electrode prepared by electrochemical pretrea-
tment of metallic cadmium showed two peaks. It has been found that cadmium hydroxide was
reduced to cadmium metal at the first peak potential, whereas very activated metal of cadmium
which was strongly oriented (002) rather than (101) was formed at the second peak potential. It
was also found that the cadmium formed at the second peak potential reacted rapidly with oxy-
gen, Therefore, it could be presumed that the cadmium recombination reaction with the oxygen
was chemical, and could be represented as 2Cd+Q,+2H,0 — 2CA(QH),.
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Fig. 1. Schematic diagram of the electrolysis cell.
1. Working electrode; 2. Luggin capillary; 3. Counter
electrode.
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Fig. 2. Schematic diagram of the electrolysis system.

1. Np gas; 2. Trap; 3. Manometer; 4. Cock; 5.

Thermometer; 6. Counter electrode; 7. Working electrode; 8. Luggin capillary; 9. Salt bridge; 10. Reference
electrode/ (Hg/HgO, OH™); 11. Controlied potential electrolyser.
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Fig. 3. Cyeclic voltammogram of Cd in 3.5 N KOH solution (sweep rate 60 mV/s).
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Fig. 4. X-ray diffraction patterns of Cd electrode
under the expected oxygen contaminated atmosphere
after controlled potential electrolysis. (a) Cd metal,
®) —1.5V, (&) —1.31V, (d) ~1.03V (e) anodic
oxidation at 100mA/cm for Smin.

Vol. 25, No.5 1881

719 AP E Ao A nz, AW, AH,
ZZ % polystyrene Atg Y3 A TAHL
Ba FH7179 Adzvddy F3ggd oF
Aol A X-A32 A= Fig. 50 A3
Rek, Fig. 5o vebd A5t 2ol AFAE A4
ZAFFel A P35 F3) —1L3AVE JPF A
FHAMAE 38 Cd(OH); & peak 7} A71x] &
ket

o] 7Zl=FAFY FEEE e, 2FF %7
oA WA Fi FhEIF SFUA FLEFAAA
48 E = #A4ojn Iyt o g ohds Fe i
o5 &#HA gt

e A2 Aoz GFoH BAR 4xvt
&3¢ Cd A5l st Cdst Addst 4

(a)

(b)

(¢)

AL | |

50 40 30

20 (target :Cu), degrees

Fig. 5. X-ray diffraction patterns of Cd electrode
obtained by controlled potential electrolysis in 3.5N
KOH solution at various potentials under the oxygen
free atmosphere (a) —1.5V, (b) —1.31V, (¢) —1.03
V.
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