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Supplementary Table




wt.% of elements from elemental analysis

Carbon

Hydrogen

Nitrogen

L1T12(PO4)3/I'GO

24.1

0.02

0.73

Table S1. CHNS elemental analysis of the LiTi,(PO,)3;/rGO nanocomposite.
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Figure S1. X -ray diffraction patterns of (a) the amorphous phase of the Li—Ti—P—O/rGO precursor, (b)
the LiTi,(PO4);/rGO nanocomposite, (c) the bare LiTi,(PO,4); prepared by the Pechini sol-gel method.
Both the LiTi,(PO4); samples, prepared either by the microwave-assisted solvothermal method or the
Pechini sol-gel method, were phase-pure according to their XRD patterns. The XRD patterns
corresponding to standard NASICON-structured LiTi,(PO4); (JCPDS card no. 35-0754) are provided

for reference.!
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Figure S2. (a) TEM and (b) SEM images of the Li—Ti—P—O/rGO precursor and (¢c) TEM and (d) SEM
images of the LiTi,(PO4); nanoparticles after calcination. Both before and after calcination,
LiTi,(POy4); nanoparticles with a narrow size distribution of ~40 nm are firmly anchored on the rGO

surface with no indication of morphological changes.
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Figure S3. Raman spectrum of LiTiy(POy4); in the LiTi)(PO4)3/rGO nanocomposite. The Raman
spectrum showed four characteristic peaks at 968, 987, 1007 and 1093 ¢cm™'. The bands at 135, 272
cm! are assigned to translational vibrations of the Ti*" ions, while the bands at 179, 236, 308, 349, 430,
444 cm™' are assigned to modes that are predominantly associated with (PO4)*~ motions. These
Raman-allowed phonon peaks are the fingerprints of the NASICON-structure, which confirm the
formation of phase-pure NASICON-structured LiTi,(PO4);in the nanocomposite. The Raman spectra

corresponding to standard LiTi,(PO,); are provided for reference.>’



0.0015

)
0.0010 |-
PN "’Q./»
0.0005 | e
~_ @
£ 0.0000 p
— OQ
-0.0005 | [
@
"R
-0.0010 | k
o
-0.0015 M EEEPEN RENPUN RS RN REPUN S R

000 0.01 002 0.3 0.4 005 0.06 0.07 0.08
Square root of scan rate (V1/25-12)

Figure S4. Linear plot of the relationship between the peak current (/,) and the square root of the scan

rate (v!/?) for both the anodic and cathodic scans of LiTiy(PO,);/rGO nanocomposite.
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Figure S5. TGA plots of the LiTiy,(PO4);/rGO nanocomposite, heated atl0 °C min~' from room
temperature to 1000 °C under air flow. From these thermogravimetric data, the loading of LiTi,(PO4);

in the LiTiy(PO4);/rGO nanocomposite was determined to be 75 wt%.
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Figure S6. SEM images of bare LiTiy(PO4); prepared by the Pechini method. The resulting bare
LiTi,(POy); particles are mostly of submicron sizes, and few micron-sized particles have agglomerated

in the absence of rGO.
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Figure S7. XPS Ti 2p spectra of the (a) Li-Ti-P-O/partially reduced GO precursor and (b)
LiTi,(PO,4);/rGO nanocomposite, which indicates before and after calcination. As shown in Fig. S7,
there are two pairs of Ti 2p peaks with binding energies of 458.5 eV and 464.5 eV, attributed to Ti
2p3;, and Ti 2pyp, respectively, which typically Ti*" in an octahedral environment.® ° As shown in Fig.
S7(b), the Ti 2p signals of the LiTi,(PO,4);/rGO composite calcined under inert gas at 800 °C for 10 h

only corresponding to Ti*" and there are no peaks that belong to Ti**, similar to Fig. S7(a).
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