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* Objective:

Developing facile and practical prelithiation methods to

increase first-cycle Coulombic efficiency of Si anodes and

synthesizing fully lithiated Si to pair with high capacity lithium-

free cathode materials.

Impact:

* Compensate for the first cycle lithium loss can improve the
energy density of batteries for electric vehicles.

* Pre-storage of lithium can also help compensate for later
cycle lithium loss and extend the life time of batteries.

LiF-coated Li,Si NPs (JACS, 2017, 139, 11550)

o 350] ——LiF-ooated Lisiin NP
b . le‘sls Pt —Li,Siin NVP.
-~ LiF T ) CH,
3 * Li,0 320}
~ .5’5’150-
2 100]
[} 50]
8
E 13 14 15 _16 17 18 19 20 86 88 90 92
Time (min) Time (min)
"""" Reaction with NMP | H, (ppm) | CH, (ppm)
o 30 B B o 7o s | LikSiwithout LiF 18145 938
20(°) Li,Si with LiF 2870 0
14]1 — LiF-ooatedLiiin DOL 1l T f
1 ——LiF-coated leSI in NMP ) 100
124! ___.BareliSiin DOL 1.24 FUN. 30001 L %
]I ----BareLiSiin NVP &z *Eﬁ"“‘gﬂs % e~ LiF-coated Li;Si %S
: S04 ~LiFLi =207 _e—SiNPs E
g £ 200] s
I8 T3 ] £ 21/ cr20 cr2 g
° 94
o Sos 8 15001 5}
o —Original 10001 928
0.24 04 —— Ambient air 6h =
—— Ambient air 24n | & 500 0
0.0 , , - - r . 02/, , . ; . 3 0° 100 2000 300 400 5000 600
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 Cycle number

Specific capacity (mAh/g) Specific capacity (mAh/g)

Accomplishments: (FY17)

* Synthesize Li,Ge nanoparticles and LiGe-Li,O
composites for anode prelithiation with improved air-
stability

* Synthesize Li,Sn  nanoparticles and LiSn-Li,O
composites for anode prelithiation with improved air-
stability

* Synthesize LiF-coated Li,Si nanoparticles with improved
stability in ambient air and polar solvents

* Fabricate air-stable and free-standing Li,Si/graphene
foil as an alternative to lithium metal anodes

Vehicle Technologies Office Advanced Battery Material Research (BMR)

FY 18 Milestones:

* Anode prelithiation reagents processible in N-methyl-2-
pyrrolidinone with a high capacity of > 2500 mAh/g

* Anode prelithiation reagents stable in humid air (~40%
RH) for one day.

* Pre-lithiated anodes exhibit consistently high Coulombic
efficiency during stable and long-term cycling

FY18 Deliverables: Quarterly reports, battery cells meeting

the desired deliverables

Funding:
— FY18:$300,000, FY17: $300,000, FY16: $300,000




