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Why study Si anodes ??

Silicon~3600 mAh/g

= 10x higher specific capacity over graphite

= Low cost and abundant

= Next generation Li-ion battereies - long lasting
and energy dense

Graphite ~370 mAh/g
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PUSF - Supramolecular polymer

Polyvinylidene flouride

2 00 2 I e I~y Ay L 7 2,00 2 Ao Mg Ay L 00 BT
K PN o o Al A UG L ) A A o o AL A
m 3 n
» Disulphide  Li+ ion transport/H-bonding
Results
35009 a PPN B[I' A A.Nl 100 1400 4 —e— PUSF Pr?st%ne 1400 4 —e— PUSF After 40 cycles
PVDF Pristine PVDF After 40 cycles
30004
1200+ 1200 4
) . 90
%2300 J 1000 1000 +
%2000—‘ - 80 g g 800 g 8004
?1500'1 € N 600 N 00-
% - 70
C% 10004 400 4004
. g - 1 semicircle SRy 2 semicircles
—e— CE-PUSF .-~200000¢ P
==0=s o P / __a/‘
0-o 10 20 30 40 50 60 ~ P\;':F %0 ° 0 200 100 600 800 1000 1200 1400 0 0 200 400 600 800 1000 1200 1400
Z' (Ohm) Z' (Ohm)
Cycle number
= Li/Si half cell = Before cycling: One charge transfer interphase
" 0:2:2 electrode composition = After cycling: SEI + charge transfer interphase

= IMLiPF, in EC/DMC = 50/50 v/v + 10% FEC

= Slightly improved cycling performance with PUSF

, , , “Two semicircles = Complex interfacial
= Fast capacity decay with PVDF biner

processes during cycling”

Outlook

* Ex-situ SEM, XPS, and (GI)-SAXS/WAXS
* Operando X-ray scattering measurements
» Adhesion tests and 180° peel off test
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