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• LiFePO4

 

is on its

 

way

 

into

 

HEV batteries

 

–

 

but

 

its

 

capacity

 

is limited: only

 

170 mAh/g !

• Li2

 

FeSiO4

 

has the same theoretical

 

capacity, since

 

we

 

can

 

only

 

use

 

the Fe2+/Fe3+

 

couple

 

-
so Li2

 

can

 

only

 

go down

 

to Li1

 

... the capacity

 

would

 

double

 

if

 

we

 

could

 

get down

 

to Li0

 

! 

• The mixed-ion

 

system Li2

 

(Fe1-x

 

Mnx

 

)SiO4

 

facilitates

 

the possibility

 

of a >1 electron

 

redox
reaction”

 

corresponding

 

to:

Li+2

 

(Fe2+
1-x

 

Mn2+
x

 

)SiO4

 

⇒

 

Li+1-y

 

(Fe3+
1-x

 

Mn4+
x

 

)SiO4 +

 

(1+y)Li+ + (1+y)e-
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Structure of Li2

 

FeSiO4SEM

Mössbauer

 

spectroscopy
- tells

 

us

 

the oxidation
state

 

of Fe (+2 or +3)

PES/XPS studies
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Problem:  Urban pollution is fast reaching

 

dangerously

 

high levels

 

. . .  and the automobile is a major culprit

 

!

HEVs

 

can

 

improve

 

things but

 

”Ni-MH”

 

is not enough we

 

need

 

”Li-ion”

 

!

Our

 

GCEP challenge

 

is 
to

find

 

how

 

to get Mn

 

or 
some

 

other

 

higher-

 

valent
metal-cation

 

to cycle

 

through

 

this redox

 

couple

 

reversibly.
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e.g., ”x=0.5”

 

would

 

give: 
• 60% higher

 

V
• 50% higher

 

capacity

Indicates Mn-reactivity.
Mn2+

 

→

 

Mn3+

 

(→

 

Mn4+

 

?)
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: Ref.[4]

DFT calculations

Neutron powder diffraction

Electrochemical performance of Li2

 

Fe0.9

 

Mn0.1

 

SiO4

 

. 
Two redox

 

plateaus (Mn3+/Mn2+

 

at 4.1 V and Fe3+/Fe2+

 

at 3.1V) are distinguishable during the first charge 
cycle –

 

giving

 

higher voltage and

 

increased capacity !
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