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Siicon Nano Rods

Optical Characterization of Li-ion Intercalation in Si-Nano Rods

P2-64

Our message

0 Increase the specific energy of lithium-ion batteries, alternative anode
materials with higher charge capacity are needed. _ _
Si stands out because of its high capacity to accommodate li-ions into its In-Situ Mueller Matrix elements
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« Rechargeable lithium 1on batteries are the backbone .
of the today’s portable electronics industry.

 Improved electrode materials with higher capacity

and longer life cycles are still needed. -
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 Thin structured films of silicon (Si) are employed to
Increase surface area, and reduce stress caused by
the intercalation of lithium into the films.

Nano sized Silicon structures -
can relieve this stress. Making
higher capacity longer lasting
batteries.

Uptake  of  Li,,SI,
4200 mAh/g of Si.

* This volume change presents great lattice
strain which leads to cracking.
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e The chargg capacity of th_e fllms_ can b_e observed as a 4-Si after intercalation g
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In-Situ Electrochemistry - Experimental Setup

120nm a-Si STF film after lithium B A AL RS R A R % 5 W
intercalation shows no signs of =y Time {frin) Time (in. Time (min.
stress from the cyclic charging .

The 200nm Amorphous Silicon (a-Si) film after lithium
intercalation shows cracks from the cyclic charging .
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. 003 400 We see that the off diagonal matrix elements show birefringence that are changing over
! Fie i time, and follow the cell current flow that follows Li-ion flow into and out of the Si-Nano
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Cyclic Voltammetry experiments are used to investigate the half cell 5 °™ & 5 o 2 Future work
reactivity of an analyte (Li solution) with the Si Anode. The e 25 .
experiments control the potential of an anode Iin contact with the 0011 e . . . .
analyte while measuring the resulting current (amperes). 24 S o e ey e . Relate the Mueller M_atn)_( _data dlrect_ly to the _amount of L|-|on_s being
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understand the physical changes that occur to the Nano-Rods during the
Li-lon Insertion process.

A 120nm thick film of a-Si nano rods intercalated with Li-ions.
Red/green circles correspond to positive/negative current
respectively

The working electrode must apply the desired potential with respect
to the reference electrode, which has a known reduction potential. In
this setup a Saturated calomel electrode (SCE) Is used that has a

A 200nm thick film of a-Si intercalated with Li-ions. Red/green
circles correspond to positive/negative current respectively

built in potential of +0.2415V. No current is passed through the SCE. - I\P ,anld V,Oltlag,e VIS',“”I‘e, R - MZl and,VOItage VS tfme | - * Find a suitable separator to allow full discharge of
All current and therefore charge is passed through the Si Anode. the samples.
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Psi follows the changes in the film during the Li-ion insertion
and  removal. Red/green  circles  correspond to
positive/negative current respectively

Mueller matrix element 21 also follows the changes in the film
during the Li-ion insertion and removal. Red/green circles
correspond to positive/negative current respectively
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