
�������� ��	
���
��

Preparation of a high-purity ultrafine α-Al2O3 powder and characterization of
an Al2O3-coated PE separator for lithium-ion batteries

Dong-Won Lee, Sang-Hun Lee, Yong-Nam Kim, Jongmin Oh

PII: S0032-5910(17)30564-8
DOI: doi:10.1016/j.powtec.2017.07.027
Reference: PTEC 12669

To appear in: Powder Technology

Received date: 8 February 2017
Revised date: 13 June 2017
Accepted date: 7 July 2017

Please cite this article as: Dong-Won Lee, Sang-Hun Lee, Yong-Nam Kim, Jong-
min Oh, Preparation of a high-purity ultrafine α-Al2O3 powder and characterization
of an Al2O3-coated PE separator for lithium-ion batteries, Powder Technology (2017),
doi:10.1016/j.powtec.2017.07.027

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.powtec.2017.07.027
http://dx.doi.org/10.1016/j.powtec.2017.07.027


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
D.W. LEE et al, Powder Technology 

 

1 
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Abstract 

 

Ultrafine α-Al2O3 particles with a high purity of 99.997% and an average size of 300–400 nm 

were successfully prepared via hydrothermal and jet-milling processes. The jet-milled Al2O3 

powders were coated on a conventional polyethylene (PE) separator, and the effects of the 

Al2O3 particle size on the coating properties of the Al2O3-coated PE separator were 

investigated. When compared with both the Al2O3-coated PE separator containing unmilled 

particles (D50 = 3.75 μm) and the PE separator, the Al2O3-coated PE separator incorporating 

the jet-milled particles (D50 = 0.37 μm) exhibited a high porosity (60–63%) and a high 

electrolyte uptake (243–245%). The cell with the Al2O3-coated PE separator showed a similar 

rate capability and cycling performance at room temperature compared with the PE separator. 

Regarding the thermal behavior, the Al2O3-coated PE separator has a lower enthalpy, lower 

thermal shrinkage, and improved melt integrity compared with the pristine PE separator.  
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