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Abstract In this study, nickel, a pure metal material, was proposed as a saggar for synthesizing NCM [Li(Ni,Co,Mn,)O,]
cathode active material. Nickel is known as a metal that is resistant to oxidation and has a high melting point. Nickel is
one of the main components of NCM cathode material and was expected to be free from problems with contamination
from saggar during cathode material synthesis. We sought to confirm the possibility of nickel as a saggar for synthesizing
NCM cathode active materials. When a Ni metal crucible and Ni,Coy;Mny,(OH), (NCM 811) precursor material were
reacted at 900°C for a long time, the change in the reaction layer on the surface of the crucible over time was analyzed.
The nickel crucible reaction layer formed during heat treatment at 900°C was nickel oxide, and is thought to have been
created by simultaneous oxygen diffusion from the cathode precursor oxide and reaction with oxygen in the atmosphere.
The change in thickness of the oxide layer appears to slow down after 480 hours, which suggests that the rate of oxygen
diffusion from the precursor is reduced. It remained combined without falling out of the crucible until 480 hours. However,
it was confirmed that the oxide layer falls off after 720 hours, so it is thought that it can be used as saggar for NCM
synthesis only for a certain period of time.
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Fig. 1. Nickel crucible schematic diagram.

Table 1
Heat treatment temperature and time conditions for Ni crucible
Specimens number Temperature [°C] Time [hrs]
#1 0
#2 12
#3 24
#4 900 48
#5 72
#6 480
#7 720
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Fig. 2. SEM-EDX image of the damage saggar after heat
treatment for 480 hrs at 900°C.
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Fig. 3. Cross-sectional microstructure images of nickel crucible,
(a) 720 h with NCM 811, (b) 720 h w/o NCM 811.
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Fig. 4. Cross-sectional microstructure images of nickel crucible
reaction layer with retention time, (a) 0 h, (b) 12 h, (c) 24 h, (d)
48N, (e) 72 h, (f) 480 h, (g) 720 h.
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Fig. 5. Variation of NiO, depth with time.
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Fig. 6. Variation of penetration constant of NiO, with time.
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