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Abstract

To increase the capacity of positive electrode matenals for matching the high capacity negative elec-

trode materials in alkaline rechargeable batteries, high—density nickel hydroxide powders were made

through a continuous process from nickel sulfate reacted with ammonia and sodium hydroxide. The effect of

operating conditions on structure, shape, size distribution, apparent density and tap density of powders were

investigated. Crystal structure of nickel hydroxide powder was hep according to Bravais Lattice. The in-

crease of mean residence time promoted the growth of (101) plane. The shape of powder was nearly spheri-

cal. Their size was in the range of 2~50um. The size distribution of the powders prepared was narrower

than that of commercially obtained nickel hydroxide. Apparent density and tap density were 1.6~1.7g/cc

and 2.0~2.1g/cc, respectively.
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Fig. 1. Schematic diagram of fabrication apparatus

for nickel hydroxide,
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Table 1. Solution composition and the flow rate of each chemicals to reactor

NiSO, 2.0mol/L
Solution Composition NaOH 6.0mol/L
' NH,OH 15.3mol/L
. NaOH NH,OH
Mol Ratio - =1.8 == =1.0
Flow Rate NiSO, NiSO
Relative (ml/hr) NiSO, : NaOH : NH,OH=1000 : 600 : 131
Mean Residence Time(tg) 1hr 2hr 3hr 4hr
Total Flow Rate(ml/hr) 3200 1600 800 400
Flow Rate -
] NiSO, pump() 1850 924 462 231
(3.2 liter)
NaOH pump® 1110 555 278 139
NH,OH pump® 242 121 60.5 30.3
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diffraction patterns of nickel
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Fig. 3. Apparent density of high density Ni{OH),
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Table 2. Physical properties of various kinds of nickel hydroxide powder

Ni(OH), Ni(OH), Ni(OH), Ni(OH),
(Hall) (tg=8hr) (tg=4hr) (Junsel)

' O 1.61 1.73 1.71 0.77

density, g/cm?

Ouan 2.08 2.04 2.13 1.06

mean diameter, pgm 9.0 20.4 14.6 40
size distribution, gm 0.5~17 6.5~42 1.0~32 2.5~80

B.E.T. speicific surface area, m*/g 20.0 17.1 50.4 —

Fig. 5. S.EEM. photographs of nickel
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Fig. 6. S.E.M. photographs of nickel hydroxide
(a)tg : 2 hr, after 6 hr(3tg), (b} tg 2 4 hr, after 12 hr(3tg), (c) tr : 8 hr, after 24 hr(3ts).

Fig. 7. S.EM. photographs of nickel hydroxide (ix : 8 hr, after 24 hr{3tg) ).
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Fig. 8. SEM. photographs of nickel hydroxide (a. Hall Chemical Co., b. 1z 8 hr, after 24 hr (3t)).
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