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Synthesis of LiNi sCo0y;5Al0s0, Cathode Material by Spherical Co/Al-Substituted
a-Ni(OH), as the Precursor and its Electrochemical Performance

CHEN Bo-Tao
(Institute of New Energy Material Chemistry, Nankai University, Tianjin 300071)

Abstract: A LiNig3Coq15Al0050, cathode material was successfully synthesized by a spherical Co/Al-substituted a-
Ni(OH), as the precursor and its electrochemical performance was investigated. This precursor was prepared by a co-
precipitation method by a NaOH solution containing Na,COj; as the precipitator, then heated with LiOH - H,O at
different temperatures for 8 h in an oxygen atmosphere to form LiNig3CogisAlges02. XRD results showed that the
LiNipgCog15Al5050, had an a-NaFeO, phase. SEM results indicated that the particles had spherical morphology. TG
and DSC results revealed that the suitable formation temperature of the LiNigzCog;5Alg0s0, material was in the range
between 700 and 750 °C. The tap density result showed that the LiNigzCog,;5Al0050, material sintered at 750 °C was up
to 2.2 g +-cm ™. Its initial charge-discharge capacity was 210.3 and 179.7 mAh -g™ at 0.5 mA g™, respectively.
Although the initial discharge capacity and coulombic efficiency of the LiNiggCoq15Alys0, cathode prepared by a-
NipgsCoo1sAlges (OH), as the precursor was lower than those of the LiNiggsCogis0, and LiNiggCog sAlyps0, cathodes
prepared by B-NiggsCogis(OH), as the precursor, its cyclic behavior was improved, where its discharge capacity still
reached 89.5% of its initial one. It suggested that this work provided a new method to prepare LiNiggCoqsAlypsO,
cathode material by a-NiggsCoqis Alges(OH), as the precursor.
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Table 1 Relationship among the sintering temperature, the tap density and the charge-discharge

performance of the initial cycle

Sintering Initial charge  Initial discharge Coulombic Tap
Precursor "
temperature capacity capacity efficiency density
700 2125 180.1 84.7% 2.0
750 2103 179.7 85.4% 22
LiNigsCop5Al5050, a-NigsCoq5Aloes(OH),
800 214.4 178.8 83.4% 23
850 214.6 174.4 81.3% 2.4
LiNiy5C00,0, ) 750 222 197.1 88.8% 2.5
. B'NIO,SSCOO.IS(OH)Z
LiNigsCoo15Alo0502 750 2122 183.6 86.5% 2.4
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