L RN RY

J. Corros Sci. Soc. of Korea
Vol, 27 No. 1, February, 1998
(AF =2

oW N

FaziyA ()9 Ar)shshd Az 3% 4+

ol 2

A o 8L

4

oo 3
=]

3 H
el

szt

A Study on the Electrochemical Precipitation of Nickel Hydroxide

Joon H. Lee and Kwang B. Kim

Department of Metallurgical Engineering, Yonsei Univerisity

An electrochemical microgravimetry and a surface pH measurement technique
have been utilized to study the electrochemical precipitation of Ni(OH); films in
Ni(NO;); solutions and to investigate the relationship between deposition rates of
Ni(OH), and deposition conditions. Mass change measured with the quartz crystal
microbalance (EQCM) was caused solely by the Ni(OH), deposition. The mass of
Ni(OH), was observed to increase proportionally with the charge applied. The
rate of deposition was found to decrease more than an order of magnitude as the
Ni(NO,); concentration increased from 0.1 to 2.0M. Steady state value of surface
pH increased with current density in 0.1M Ni{NO;); solution. However, it de-
creased with an increase in Ni(NO;), concentration from 0.1 to 2.0M at constant
current density of 0.5mA/cm? during Ni(OH); precipitation. This study reports an
experimental evidence for the first time that hydroxyl ion-consuming reactions
near the electrode are responsible for the decreased deposition rate of Ni(OH); in

the concentrated Ni(NO3), solutions.

Kevwords | nickel hydroxide, electrochemical quartz crystal microbalance, electrochemical

precipitation, surface pH, nickel nitrate solution.
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Fig. 1. A plot of mass vs. time for Ni(OH}, precip-
itation in 0.1M Ni(NO;), solution at applied cur-
rent densities of 0.1, 0.2, 0.5, 1.0 and 2.0mA/cm?.
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Fig. 2. A plot of mass vs. time for Ni(OH), precip-

itation at 0.5mA/cm? in 0.1, 0.2, 0.5, 1.0 and 2.0M
Ni{NQO,), solutions.
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Fig. 3. A plot of precipitation rate of Ni{OH), vs.
applied current density in 0.1, 0.2, 0.5, 1.0 and
2.0M Ni{NOQ;}, solutions.
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Fig. 4. Plots of precipitation efficiency of Ni(OH),
vs. inverse Ni(NO;), concentration in whole con-
centration range (above) and high concentration
range(below}.
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Fig. 5. A plot of mass vs. time for Ni(OH), precipi-
tation in 0.1M Ni(NO,), solutions acidified by HNO,.
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Fig. 6. A plot of mass vs. time for Ni{OH), precip-
itation in 2.0M Ni(NO;), solutions basified by
NaQOH.
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Fig. 7. A plot of surface pH vs. time for Ni(OH},
precipitation in 0.1M Ni(NO;), solutions at current
dencities of 0.1, 0.2, 0.5, 1.0 and 2.0mA/cm?.
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Fig. 8. A plot of surface pH vs. time for Ni(OH},
precipitation at 0.5mA/cm? in 0.1, 0.2, 0.5, 1.0 and
2.0M Ni(NO;), solutions.
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Fig. 9. A plot of surface pH vs. time for Ni{OH),
precipitation at 0.5mA/cm? in 0.1M Ni{NQ;), solu-
tions acidified by HNO;.
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Fig. 10. A plot of surface pH vs. time for Ni(OH},
precipitation at 1.0mA/cm? in 2.0M Ni(NO;), solu-
tions basified by NaOH.
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7HAl A2 EE Ni(OH),o 4L A{A7L Al
A dted 1a oz Frtagth

2) 94 F=9 NiNOy), 840N FdF 2
AN E4E Ni(OH),9 H245x AFYEA
1agsg oz wHAsdg oy, Ni(NOy,9d ¥ &
7} ZB5E Folx ARFUEAA Ni(OH),9
e 2x= gasiyo.

3) Ni(OH),9} M2 &E&& A7t dFo =7
BU® Ni(NOy,o) Bxe =A o&Esyon,
Zzre] o Ex e thE e doz A 4= fluh

172 I
&= [(—0.121 +0.0151 + 2248 + 1] 1.72
Ni(NO3)3

4) dA s =2 Ni(NOj),°] LAFA Nij
(OH),8) 24 d3 59 pHate A7 F2
2717 FHe4E Fhstgch a8 AHR
A7bA AF EW pHEE Ni(NOg,o $9



23 (1)) A7) 388 Az B8 dF

(K%

7t 371855 FAasE

5) d4E = Ni(NOy), &% &4 pHE
HNO,+ & 93 NaOHF&A& HJ, AdTd F
AAFE A7tety H38 43 F9 pHyg2 &
odpH Wstel ZHaA 42% g& ek

6) B dAFNME Ni(NOy,o ¥E Z7td o
2} uehdE Ni(OH), 4& %% ZA7F Ni(OH),
Haueas Aolds, Ni(NO),S FEF7id
mel 235 E OH oj24zutgd o fd=
o AYE ZAE HxE ARG

O
B AF(HAA W u96—138)b @ E A Roj
A Adste 19969 oE EETAY Ao

2 Fy=dden, od %}*}E%HE}.
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