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Project Objective: To Improve Safety of Lithium-lon Batteries

3 Notable battery fire incident [1]
* Boeing 787: it was suggested that micro-dendrites
may be responsible
« Samsung Galaxy Note 7: separator degradation
observed
 Electric Vehicle: Tesla

1 Separator Functions:
» To prevent electric contact of electrodes
 Allows Li* 1on conduction
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d Structure:
 Polyolefin based polyethylene/polypropylene
(PE/PP)
* Interconnected pores (nm range)
* Thickness < 25 micron

Graphite Anode

d Low Thermal Stability:
« Melting Temperature: PE (130 °C), PP (165 °C)

Lithium-
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Separator

lon battery schematic [2] Morphology of a Polyolefin Based Separator

[1] Federal Aviation Administration (FAA), Battery Incident Chart, 2021
[2] Goodenough et al., Chem. Mater., 2010

Contribution: Development of Ceramic-Coated Separator
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Ceramic Coated Separators Advantages:
Binder-free & Scalable

High Thermal Stability (Improved Safety)
Precise thickness control (nm to pum)
Strong ceramic/polymer adhesion
Negligible increase in weight
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Gogia. A., Wang, Y., Ral, A.K., Bhattacharya,

Available from: https://pubs.acs.
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R., Subramanyam, G., Kumar, J., ACS Omega, 2021.
org/doi/abs/10.1021/acsomega.0c05037.

Conclusion & Future work

 Unsafe for use at high temperatures (abuse conditions)

1 Develop Ceramic-coated separators
= Ceramics have a high thermal stability,
= Ceramics are non-flammable,

d Ceramic coated separator have
* I[mproved thermal stability beyond (190 °C)
= Similar Electrochemical performance with higher safety

d Compared with Other Commercially Available Separators
= Stronger Ceramic-polymer Adhesion (No delamination)
= High thermal stability and precise control (nm to pm)
= Competitive electrochemical performance of full LIB cells

 Future Work:
= Testing the performance under high temperature abuse

g

' (Ohm)

7"

0

(a)

A 0.99

150

100

A2U2101)) ] NGUIONo))

0.96

Discharge capacity (mAh/g)

PE ‘ : o- PE
EB-PVD AlL,O,-PE o EB-PVD ALO,-PE
commercial ALO,-PE O~ commercial ALO;-PE
Al O,-PI o ALO,-PI

v
&=
-

0.95

2 a8,

0 0.94
S 10 15 20 0 S0 100 150 200 250

7! (Ohm) Cycle number

Funding Agencies/Acknowledgment

d Dr. Jitendra Kumar (UDRI)

4 Dr. Vikram K. Kuppa (UDRI)

d  Dr. Guru Subramanyam (University of Dayton)

d Dr. Feng Ye (University of Dayton)

d All Members of the Battery Lab at UDRI (Past & present)

d Electrical & Computer Engineering Department (UD)
d  UES, Inc.

d Graduate Student Summer Fellowships (GSSF; 2017-2019)

Contact Details:
“E-mail: jitendra.kumar@udri.udayton.edu
“Email: gogiaal@udayton.edu

( N
/T\ / NN 2
/N |\

AN \~.y
N

University of Dayton
Research Institute

University
of Dayton

This work has been supported in part by the University of Dayton Office for Graduate Academic Affairs through the Graduate Student Summer Fellowship Program,
University of Dayton Research Institute (UDRI) and ECE department, University of Dayton, Ohio.


https://pubs.acs.org/doi/abs/10.1021/acsomega.0c05037
mailto:jitendra.kumar@udri.udayton.edu

	Binder free, Thin-Film Ceramic Coated Separators for Improved Safety of Lithium-Ion Batteries
	Recommended Citation
	Authors

	PowerPoint Presentation

