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200 nm

Fe

P Nb

200 nm

200 nm

200 nm

(Li0.99Nb0.01)FePO4

Nano particle size = 
extremely fast diffusion

Dopant significantly 
increases rate capability 
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���#�����4����	�� ��5���)	� �*���	�� �������6

<0.1 micron

Li+
e-

e-
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Li+

Li+

~5 microns
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Data from Sandia Report:

“Thermal ramp Abuse 
Test Evaluation of 
Baseline A123 Cells”

E. Peter Roth, 9/07/07
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26650 M1
0.5C-0.5C or 1C-1C, 100% DOD cycling

0%

20%

40%

60%

80%

100%

120%

0 2000 4000 6000 8000 10000

Cycle

D
is

ch
ar

ge
 C

ap
ac

ity
 (

%
 o

f i
ni

tia
l)

FB05110250055, +1C/-1C

FB05110250120, +1C/-1C

FB05110190037, +0.5C/-0.5C

FB05110190090, +0.5C/-0.5C

$�#5�
	�
�667
�'�
�������
��
�3386 ��

Typical 
Li-ion



����������	
���	
���������
���
	������ �����������
����������������  �	������	� ��	!�" ��#�	�� ��$��
�  �$��%

-9������	
"���5������
	���
�������

10A-10A Cycling of M1 26650 Cells at 65 and 100 C
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*: Average of fifteen 2.3Ah 26650 cylindrical cells.
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1C Discharge at 24 Degree C

1C Discharge at 0 Degree C

1C Discharge at -20 Degree C

1C Discharge at -30 Degree C

The cells were charged with CC (constant current) a t C/5 to 3.8V and then CV (constant voltage) at 3.8V  
until the current decreased to C/20, and then disch arged with CC at 1C.  Both charge and discharge 
processes were performed at the same temperature.
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