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Abstract

The liquid phase precipitation method is used in this experiment. Using nickel sulfate crystal, co-
balt sulfate crystal and manganese sulfate crystal as raw materials, ammonia water as base fluid
and buffering agent, sodium hydroxide as precipitator, by adjusting the pH value of the solution,
the reaction temperature and the reaction time, the particle size distribution and chemical prop-
erties of the synthetic samples were analyzed by means of laser particle size analysis and chemical
analysis. The better synthetic process parameters of the three element precursor materials with
the ratio of nickel, cobalt and manganese to 6:2:2 under this method were found. The results are
as follows: when the pH value of the solution is 11.4, the reaction temperature is 50°C, and the
reaction time is 5 h, and the properties of the prepared nickel, cobalt and manganese three pre-
cursor are the best. The compaction density is 2.28 g/cm3; the particle size D50 is 10.66 pm; and
the M (Ni + Co + Mn)% is 56.58%. The research results have some reference significance for the
subsequent synthesis of nickel cobalt lithium manganate cathode materials.
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Figure 1. The process flow chart of this test
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Table 1. Main reagents used in the test
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Table 2. The main instruments used in the test
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Table 3. Test results of nickel-cobalt-manganese ternary precursors materials with different reaction times, reaction temper-
atures, and pH values
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Figure 2. Effect of reaction time on nickel cobalt manganese content
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Figure 3. Effect of reaction time on vibration density
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Figure 4. Effect of reaction time on particle size distribution D50
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Figure 5. Effect of pH on nickel cobalt manganese content
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Figure 6. Effect of pH on solid density
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Figure 7. Effect of pH on particle size distribution D50
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Figure 8. Effect of reaction temperature on nickel cobalt manganese content
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Figure 9. Effect of reaction temperature on solid density
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Figure 10. Effect of reaction temperature on particle size distribution D50
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Table 4. Test data corresponding to test 2 and validation test
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Figure 12. Particle size distribution diagram
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Figure 13. 622 XRD Atlas of nickel, cobalt and manganese three precursor
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