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* Anodes are nanocomposites of Sn or Si nanocrystals catalytically grown in situ and
uniformly dispersed in compliant and conductive graphite or carbon nanotube matrices. 53\0 | T g S
They exhibit exceptionally high power, electrochemical capacity and stable cyclability. AR B e I . b [ L

(a) SEM image of commercial
multiwall CNTs; (b) Before and after
dispersion of CN1Ts; (c-d) SEM

» Cathodes are catalytically synthesized as nanocomposites of nanocrystalline metal
oxides in highly conductive CNT matrices. They exhibit high voltage, high power and
high energy density.

% _ image and XRD pattern of the
« BaTiO,; and BaSrTiO; nanocrystals catalytically synthesized in high yield and purity §sof.  _ CNTsalene | nanocomposite Sn@CNTs;
yield fine-grained nanocrystalline ceramics with strong positive thermal coefficients of ol . . . (e) Electrochemical performance.
resistivity (PTCR) that can be used as internal protectants against thermal runaway. ’ ° Cydenumber =

2. HIGH-POWER, HIGH VOLTAGE CNT-LiMn,O,
TE C ATH() Catalytic synthesis

» Syntheses of the anodes, cathodes and PTCR protectant are affordably scalable.
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e Bio-inspired, vapor-diffusion catalytic
synthesis of nanocrystalline
Pt@Carbon Black nanocomposite.

Carbon 002

o Unoptimized performance matches
commercial, but with 30% less Pt.
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(a) SEM image of the Sn(@graphite composite after surface modification, (b) Backscattered electron image 00 et ererences
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of the composite showing nanocrystalline Sn, (c-d) Cross-section images of the Sn(@graphite composite
obtained with focused ion beam and TEM; (e) XRD pattern of the nanocomposite; (f-¢) Cyclic performance
and rate capability of the Sn(@graphite composite, respectively.
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* Protection results from unique Positive Thermal Coefficient of
Resistance (PTCR)
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