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Fig. S1 Digital photos for nanoporous TiO, spheres (a) and TiO,@MoO,S, nanocomposite (b).
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Fig. S2 XRD patterns of the nanoporous TiO, spheres and TiO,@Mo0,S, nanocomposite (¢ brookite, e

anatase).
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Fig. S3 XAS spectra of nanoporous TiO, spheres and TiO,@Mo0O,S, nanocomposite collected at Ti
K-edge.

In Figure S3, the Ti-K edges of nanoporous TiO, spheres and TiO,@MoO,S, nanocomposites are
presented along with a series of standard compound spectra. The first point to be noted is that the spectra
are so nearly identical that they will be discussed here as being the same. The well-known chemical shift to
higher energy, of the steeply rising main-edge, with increasing Ti valence is clear from the standard spectra.
There are three typical octahedrally coordinated TiO, allotropes with different numbers of edge sharing
octahedra: anatase (with 4), rutile (with 2), and brookite (with 3). Figure S3 displays the Ti-K edges of the
first and second most common allotropes, anatase and rutile.> Both of these standard phases are, of course,
Ti** compounds with the apparent displacement of the anatase spectrum at the absorption coefficient level
of ~0.5 to higher energy being associated with the low intensity of the s-shoulder-feature (as indicated in
this figure). A brookite phase spectrum (see Figure 2a in the main article) manifests a strong s-feature
similar to the rutile standard spectrum.® The two spectra manifest a chemical shift typical of Ti*"

compounds with a robust intensity in the s-feature.
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Fig. S4 (a) Nitrogen adsorption-desorption isotherm (b) and pore size distribution plot of the as-formed

TiO,@Mo00,S, nanocomposite.
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Fig. S5 TG/DSC analyses of nanoporous TiO, spheres (a) and TiO,@MoO,S, nanocomposite (b) measured
at a heating rate of 10 °C min* in a flowing air.

For nanoporous TiO, (Figure S5a), the exothermic peak appeared at around 250 °C, which might be
assigned to the decomposition of the existence organic species. However, there is an extra exothermic peak
at approximately 400 °C for the TiO,@MoO,S, nanocomposite, which can probably be attributed to the
oxidation of MoO,S, to MoOj3 (Figure S5a).*® By assuming that the surface coating product is MoS, and
the remaining product is pure MoOs, which has a weight percentage of approximately 0.93%, it can be

estimated that the MoO,S, content in the TiO,@Mo00,S, nanocomposite is approximately 1.03%.°
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Fig. S6 Cycling performances of the TiO,@MoO,S, composites obtained under different

conditions.
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Fig. S7 Charge/discharge profiles of the initial cycle at a current density of 0.1 A g* of the electrodes made
of the pure porous TiO, nanospheres and the as-formed TiO,@MoO,S, hybrid within a cut-off voltage

window of 0.01-3.0 V.
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Fig. S8 Electrochemical performances of nanoporous TiO, spheres and TiO,@Mo0O,S, nanocomposite
within a cut-off voltage window of 1.0-2.5 V. (a) Charge/discharge profiles for the first cycle at a current
density of 0.1 A g . (b) Capacity retention at various current rates. (c, d) Charge-discharge profiles of
nanoporous TiO, spheres and TiO,@Mo00,S, nanocomposite at different discharge current rates,

respectively (the 5" cycle at each current density).
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Fig. S9 Electrochemical performances of nanoporous TiO, spheres and TiO,@Mo0O,S, nanocomposite
within a cut-off voltage window of 0.01-3.0 V. (a, b) Charge-discharge profiles of nanoporous TiO,
spheres and TiO,@Mo0,S, nanocomposite at different discharge current rates, respectively (the 5" cycle at
each current density). (c, d) Discharge/charge profiles of nanoporous TiO, spheres and TiO,@Mo0O,S,

nanocomposite at a current density of 0.1 A g, respectively.
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Fig. S10 Electrochemical impedance spectra of the electrodes made of the pure porous TiO, nanospheres

and the as-formed TiO,@Mo0,S, hybrid within a cut-off voltage window of 0.01-3.0 V.
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Fig. S11 The coulombic efficiency of the as-formed TiO,@MoO,Sy hybrid at a current

density of 0.1 A g™
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