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Abstract: High capacity and good cycling stability of the electrode materials are the key points to develop
high-performance lithium ion battery. Based on the latest research over the world, especilly from our group,
in this paper we summarized the progress in chemical lithiation and electroactivity of nanomaterials. Firstly,
we introduced the preparation of high capacity nanomaterials (molybdenum oxide, vanadium oxides,
selenium hydrates, etc) and the chemical problems in lithiation process. Then we summed up the progress
in assembly, chemical lithiation and electroactivity of single nanowire devices and nanowire lithium ion
battery. Finally, we pointed out that assembly of single nanowire (nanobelts, nanotubes, etc.) device, in situ
probe of lithium ion transport, design and construction of ordered array and complex structure,
investigation of lithiation mechanism, electrostatic coupling, interface interaction, etc. are effective methods
to deeper exploration of the relationship between chemical lithiation and electroactivity of nanomaterials
and main directions of nanoscale lithium ion battery research field.
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Fig.1 Characterization and performance measurement of MoQO; nanobelts before and after lithiation via secondary

hydrothermal reaction
(A) XRD patterns of MoO; nanobelts before and after lithiation, The inset is corresponding (020) to diffraction peak. (B, C) SEM, TEM and
HRTEM images of the nanobelts before and after lithiation; The insets in the HRTEM images are corresponding to SAED patterns.

(D) schematic illustration of Li" insertion into MoO; layers;™*

(E) discharge capacity as a function of the cycle number for the MoO; nanobelts

before and after lithiation; (F) potential vs capacity curves for the first cycle of charge-discharge process of the nanobelts before and after lithiation;

(G) I-V transport measurements of single nanobelt fabricated devices using the samples before and after lithiation*
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Fig.2 Characterization and performance measurement of MoO; nanobelts before and after

lithiation via direct hydrothermal reaction*

(A) XRD patterns of MoO; nanobelts before and after lithiation via direct hydrothermal reaction; (B) cycling property of pristine MoOs nanobelts

and directly lithiated MoO; nanobelts; (C, D) SEM images of the nanobelts before and after lithiation, respectively”'
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Fig.3 Characterization measurement of V.Os nanobelts before and after lithiation®
(A-B) electron energy loss spectroscopy (EELS) spectra of nanobelts with background extrapolated using log polynomial law fitting. The I is the

background, the 11 is the total signal, and the 111 is extracted nanobelt signal. (C) Scanning transmission electron microscope (STEM) image of

Li,V,Os nanobelt with a dashed box indicating a crack in the structure. (D) Corresponding EELS spectrum image (same scale as Fig.3C)”
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Fig.4 Characterization and performance measurement of FeSe, nanoflowers before and after lithiation®

(A) XRD patterns of FeSe, nanoflowers before and after lithiation; (B) FESEM image of the as-prepared FeSe, nanoflowers; (C) The discharge

capacity as a function of the cycle number for the FeSe, nanoflowers before and after lithiation; (D) potential vs capacity curves for the second

cycle of charge-discharge process of the nanoflowers before and after lithiation®
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Fig.5 Single Li.V,0s nanobelt device and I-V characteristics
(A) SEM image of single nanobelt contacted by four metal electrodes; (B—D) current-voltage characteristics of individual nanobelts;

(B, C) measurements performed on the same nanobelt; (B) two- and four-probe /- ¥ characteristics for pristine V,Os nanobelt;

(C) two and four-probe /- characteristics for Li,V,Os nanobelt treated with BuLi for 2 h; (D) /- characteristics for pristine

V.05 nanobelt at different temperatures, showing the nanobelt being stable at high temperatures™
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