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through phase segregation for Li-ion batteries
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. — High Capacity Li-ion
Ever Expanding Applications ROBOT

Scale of Li-ion Battery Market

CAM Cellular

1990 2000 2010 2020

Figure 1. Growth of Li—ion battery market from small application to

grid system.
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Figure 2. Unit cell crystal of layered structure for Li—ion cathode
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Figure 3. Li"/Ni®* cation disorder in Ni—rich layered cathode

materials
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Scheme 1. Schematic concept for one—step coating method
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Figure 5. Powder XRD patterns of bare and Sn—added Li[Ni;-

«Co] Oz at various heating temperatures (a) x=0.2, (b) x=0.1, (c)

x=0
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3. 1. 2. SEM, TEM 4]
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Figure 7. SEM images of bare Li[Ni;-xCox]Os for (a)x=0.2,
(b)x=0.1, and (c)x=0, and LisSnOs—coated Li[Nij-xCox]O2 for
(d)x=0.2, (e)x=0.1, and (f)x=0
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Figure 8. SEM—EDS mapping images of LisSnOz—coated Li[Ni;-
«Cox] 02 for (a)x=0.2, (b)x=0.1, and (c)x=0.
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Figure 9. TEM and corresponding EDS mapping images of LisSnO3—
coated Li[Ni;—xCox] Oz (a) x=0.2, (b) x=0.1, (c) x=0
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Bare and Li2SnOs—coated Li[Ni;-xCox]O2 (x=0, 0.1, 0.2)¢]
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Abstract
One-step coating of Ni—rich layered
cathode materials through phase segregation

for Li—ion batteries

Seongmin Kim
Chemical and Biological Engineering
The Graduate School

Seoul National University

Currently, the market for lithium—ion batteries is steadily growing
as its application is expected to be applied to larger scale systems
such as electric vehicles and energy storage systems(ESS). In
particular, in the case of electric vehicles, there is a problem that
the mileage that can be reached once does not meet expectations.
Therefore, research to improve the capacity of the batteries is
needed for a successful replacement with an electric vehicle.

In the case of layered cathode materials, it has been known that
the reversible capacity increases when the transition metal Co is
replaced with Ni. However, studies have been reported that the
cycle performances of the batteries are poor due to side reactions
triggered by unstable Ni. Therefore, in the case of Ni—based
layered oxides, many studies have been conducted to prevent side
reactions and improve cycle performances.

One method to suppress the surface side reaction is a surface

modification by coating. There is a disadvantage in that efficiency is
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lowered in terms of process cost and the uniformity of the coating
1s also low because it is necessary to undergo a two—step process
of synthesizing the positive electrode active material and then
coating with a coating agent.

In this study, a new one—step coating method through phase
segregation was applied to the Ni—rich layered cathode material and
an experiment was conducted to improve the electrochemical
performance. First, XRD, Rietveld refinement, SEM, and TEM
analysis were conducted to confirm that the designed material
synthesis was successful. To evaluate the electrochemical
performance, Galvanostatic cycling test and rate test were
conducted, and the cause of the change in cyclability was

investigated by EIS and Ex—situ XRD after cycling.

Keywords : Lithium ion battery, Ni—rich layered cathode material,
One—step coating, Solubility limit, Phase segregation,
Li*/Ni?* cation disorder

Student Number : 2018—29623
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