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A Study on the Phase Transformation of Electrochemically Precipitated
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a-Ni(OH), Using EQCM

Min Seuk Kim, Kwang Bum Kim

Phase transformation of electrochemically precipitated nickel hydroxide has
been studied by the electrogravimetric method using an electrochemical quartz
crystal microbalance. Cyclic voltammograms taken during the phase transformation
show that the intermediate phases behave, electrochemically, as a single phase. Cy-
clic voltamassograms taken simultaneously, however, show that the intermediate
phases behave as a microscopic mixture of @-Ni(OH); and G-Ni(OH),. Cyclic
voltamassograms of nickel hydroxide films with coprecipitated Co show more
clearly the existence of the intermediate phases which behave as the microscopic
mixture of «-Ni(OH), and S-Ni(OH), in mass change. The measured cyclic
voltamassograms are compared with the calculated voltamassograms obtained from
the present phase transformation model. Present model incorporating the concept
of the microscopic mixture explains successfully the gradual reversion of mass
change behavior during the phase transformation.
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Fig. 1. X-ray diffraction patterns for (a) cathodi-
cally precipitated o-.Ni{OH), in a 0.1M Ni(NO;).
solution and (b) S-Ni{OH), obtained by aging a-Ni
{OH), for 45 min in a 6M KOH solution at 70°C.
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Fig. 2. E/i and E/dm curves of (a) a-Ni(OH),
fitm and B-Ni{OH), film in an 1M KOH solution.
Sweep rate=10mV/s.
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Fig. 3. E/i curves of a Ni(OH); film obtained dur-
ing consecutive cycling in an 1M KOH solution.
Sweep rate=10mV/s.
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Fig. 4. E/4m curves of a Ni(OH}, film obtained
during consecutive cycling in an 1M KOH solution.
Sweep rate=10mV/s.
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Fig. 5. X-ray diffraction patterns for nickel
hydroxides aged in a 6M KOH solution at 70C for
different time periods. (a) 0; (b) 10; (c} 60 ;
(d) 90 ; (e) 120 ; (f) 180 ; (g) 300 ; (h) 900 ;
(i) 1500 ; (j) 2700 s.
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Fig. 6. E/i curves of a Ni(OH), film with 10.2%
coprecipitated Co obtained during consecutive
cycling in an 1M KOH solution. Sweep rate=
10mV/s.
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Fig. 7. E/4m curves of a Ni{OH), film with 10.
2% coprecipitated Co obtained during consecu-
tive cycling in an 1M KOH solution. Sweep rate
=10mV/s.
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Fig. 8. Calculated cyclic voltamassograms ob-
tained by summing those of a-Ni{OH), and A-Ni
(OH),, can be representied by Fig. 7(the 2nd
cycle) and Fig. 7(the 60th cycle) respectively,
with different ratios. {(a) «: $=0.64 : 0.36 ; (b)
1 f=0.46:054; (¢) a: f=0.27:073;(d) a: B
=0.15:085; (e) @: §=0.08 : 092 ; (f) . 8=
0.02 : 0.98.

Ao A Ackd Awzt mndd o & A
HoiArh B A7 At Az mnde
3w, FE2F o4 ool wgd Fodde
a-like subdomaino] A} &le)l whe} Tl o] &9
e #Art FE O 7|7FE AdEE Blike
subdomain®. 2 uHdl wal Fig. 9ell4 Rodzl
ZHE 71€77t AsA Hd 53, 609
cyclee] Heral H3l &3 A FHE& 1 ¥
ol7} M| & Fou, o] Flike subdomaind] A
o o]£e] whg Feojvt FHE AYE FALFEH

Fig. 102 Fig. 78] cyclic voltamassogram<
A9 et v B3 dm/dE fFEE A W
sta Ued Aotk o Wi FHEL W
A AAEE 2704 Aot BEe A ¥z
AEe BaFch FHA cycled A vetd ¥l
&g AE 5 A9 vE g3ae Fig 69 F
A% Fa7t Yetdes A9 43 T4

1o o8

'

400

\_— 80th cycle
- - 50th cycie
40th cycle
%_ 30th cycle

\’\720111 cycle
10thcycle o =

=
Ethcycle - =

[#]
[=]
[=]

200 |-

Mass change / ng ( arbitrary unit )
8
¥

0 L - 1 1
0 1 2 3
Charge / mC

Fig. 9. Plots of mass changes vs. charges of a Ni
(OH), film with 10.2% coprecipitated Co obtained

during consecutive cycling in an 1M KOH solution.
Sweep rate=10mV/s.
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Fig. 10. Plots of dm/dE vs. E of a Ni(OH}, film

with 10.2% coprecipitated Co obtained during con-
secutive cycling in an 1M KOH solution. Sweep
rate=10mV/s.
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