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Li plating / Li dendrites
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Lithium MRI of Batteries
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Li-dendrites on electrode
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’Li CSI of
Li-ion batt.

Chemical shift (ppm)
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Superresolution Information:
Chemical and Susceptibility shifts
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(a) Mossy microstructure (b) Dendritic microstructure
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Studying dendrite growth
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Indirect MRI of dendrite growth
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“In real life”




{+] Positive Terminal

Safety Vent

Cosmetic  Metal Lid Heat Shrink Tube

Disk | %
Gasket Gasket
Insulator o Positive terminal
Positive Tab Gas release vent
Positive tab
Posttive Electrode
Positive electrode (NiOOH)
s°pamm" Separator
Negative electrode (MH)
Case (Neaative terminal)
Negative Electrode

{-) Negative Terminal




p~

RF penetration into metal: skin effect
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Magnetic Susceptibility
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Magnetic Susceptibility eftects
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Magnetic field maps during discharge

Discharged at 125 mA (0.5 C)
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State of Charge from Susceptibility
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(a) Simulated Field Map,
Bo,sim(x,Y)

Susceptibility Inversion

(b) Masked Simulated (c) Measured Field
Field Map, By gim(X,Y) Map, Boexp(X,Y)

i

llott, et al, Nat Comm 9:1776, 2018

Magnetic field / ppm
Magnetic field / ppm

(d) Difference,
Blo,sim(x’Y)' Bo,exp(an)

#‘ '3'

i)

J
N

|
w
Difference in magnetic field / ppm

|
S



Battery A

Samsung battery defects
Jan 2017 press release

Abnormal Normal

Main Cause

The negative electrode was deflected The negative electrode is not deflected
in the upper-right cornerof the battery
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Defective cells
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Current distributions with MRI
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Current distributions with MR
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