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Table S1. ICP-OES result of MnO@Ti0O, and MnO@TiO,/RGO-acid

Sample Ti Mn Ti:Mn Molar Ratio
MnO-TiO, 14.43 50.51 1:3.5
MnO-TiO,/RGO-acid 19.71 25.35 1:1.3

Table S2. Comparison of recent reports on sulfur host cathodes with MnO@TiO,/RGO-acid
for Li-S battery.

Capacity Cycling stability Decay rate
Host materials (mAh/g) (%) (cycles, per cycle Reference
(current rate) current rate) (%)
ZnS/NC 1232 (0.2 C) | 66.7% (200, 0.2 C) 0.19 1
CoP@HCP 1058.2 (0.1 C) | 84.8% (200, 0.2 C) 0.08 2
NiO-NiCo0,04@HC 1063.2 (0.2 C) | 70.5% (500, 0.5 C) 0.06 3
NiS@C-HS 1196 (0.1 C) | 72.0% (200, 0.2 C) 0.14 4
MnO@TiO,/RGO-acid | 1451 (0.1 C) | 74.3% (500, 0.5 C) 0.05 This Work
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Fig. S2. (A) TEM, (B, C) HRTEM and (D) HAADF-STEM images of MnCO;@TiO,
nanocubes. (E) Ti and Mn, (F) Ti, (G) Mn and (H) O EDX maps of the boxed MnCO;@TiO,
nanocube in (D).
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Fig. S3. EDX profile of MnO@TiO,. The Ti:Mn molar ratio was determined to be ~ 1:4.
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Fig. S4. (A) XRD pattern of MnO@TiO, annealed at 350°C and 500°C. After annealing at
500°C, MnO;, Mn,03 and Mn;0, phases were found besides MnO phase, and crystalline TiO,
phase was also detected. (B, C) XPS spectra of MnO@Ti0O, (annealed at 350°C).
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Fig. S5. (A) N, adsorption/desorption isotherms and (B) pore size distribution curves of
MnCO;@TiO,, MnO@TiO,, MnO@TiO,/RGO and MnO@Ti0O,/RGO-acid.

Fig. S6. (A, E) TEM and (B, F) HRTEM images, (C, G) HAADF-STEM images and (D, H)
EDX elemental maps of (A-D) MnO and (E-H) MnO@TiO, synthesized with 1.5 mL of
Ti(IV) butoxide.
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Fig. S7. (A) TEM, (B) HRTEM and (C) HAADF-STEM images of MnO@TiO,-S
nanocomposites. (D) Ti and Mn, (E) Ti, (F) Mn and (G) O EDX maps of the MnO@TiO,-S
nanocomposite in (C).
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Fig. S8. (A) TEM and (B, C) HAADF-STEM images of RGO-S nanocomposites. (D) C and
(E) S maps of the boxed RGO-S nanocomposites in (C).
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Fig. S9. EDX profile of MnO@TiO,/RGO-acid. The Ti:Mn molar ratio was determined to be
~1:1.
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Fig. S10. (A) Low- and (B) high-magnification TEM, and (C) HAADF-STEM images of
MnO@TiO,/RGO-acid nanocomposites. (D) Ti, (E) Mn and (F) O EDX maps of the
MnO@TiO,/RGO-acid nanocomposites in (C).



Fig. S11. (A) Low- and (B) high-magnification TEM, and (C) HAADF-STEM images of
MnO@TiO,/RGO-acid-hollow nanocomposites obtained with 24 h of reaction. (D) Ti, (E) Mn
and (F) O maps of the boxed MnO@Ti0,/RGO-acid-hollow nanocomposites in (C).

Fig. S12. (A) Low- and (B) high-magnification TEM, and (C) HAADF-STEM images of
MnO@TiO,/RGO-acid-72h nanocomposites. (D) Ti, (E) Mn and (F) O maps of the
MnO@Ti0O,/RGO-acid-72h nanocomposites in (C).



Fig. S13. (A) TEM, (B) HRTEM and (C) HAADF-STEM images of MnO@TiO,/RGO-acid-
S nanocomposites. (D) C and (E) S maps of the boxed MnO@TiO,/RGO-acid-S
nanocomposites in (C).
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Fig. S14. CV profiles of (A) MnO@TiO,/RGO-S and (B) MnO@Ti0O,-S. A scan rate of 0.05
mV/S was used over a potential range of 1.5-2.8 V (versus Li/Li").

Potential (V vs Li/Li%)

Potential (V vs Li/Li")

2.8



=

100 1600 415 - 100
5 — = £ R
= ‘ X D 1400+ 11th to100th cycle at 0.2 C e
< 1200 80 £ L 80—
1= ) < 12004 ¥ - >
= ool | € £ "“"——--......_____Mno@no /RGO-acid-s | &
=2 L leo S 2 1000 "-"' ——— e
(3] 1 £ © ~TMe@LO./RGO-acid- hollow-8 | 98
S w00l , | o 8 h MnO@TlOZIRGO el 4—‘_-..._ =
8 N MnO@TiO, S [ o & 8001 B o nm
g 600 \H\\ - “ -E S 600 h""'—-—____ i - 40%
E= v MnO-S 5 £ s~ §
g 4004 me====x 3 @ 4004 >
Q MnO@TiO,-1.5mI-S|- Q F20Q
D 200 : © o 2004 ©
0 , . . . 0 0 0
0 20 40 60 80 100 0 100
Cycle Number Cycle Number

Fig. S15. (A) Cycling performance of MnO-S, and MnO@TiO,-S and MnO@TiO,-1.5ml-S
nanocomposites at room temperature. (B) Cycling performance of MnO@TiO,/RGO-S,
MnO@TiO,/RGO-acid-S and MnO@Ti0,/RGO-acid-hollow-S nanocomposites, S/RGO, and
S nanocrystals at room temperature. Closed square: specific capacity; open square: Coulombic
efficiency.

Fig. S16. Photographs of Li,S¢ solution with DOL/DME solvent (A) before, and (B) 3 h and
(C) 12 h after introducing (1) MnO nanoparticles, (2) amorphous TiO,, and (3) commercial
crystalline TiO,.
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Fig. S17. Cycling performance of MnO@TiO,-acid-S nanocomposites with 3 mg/cm? sulfur
loading at room temperature: specific capacity at 0.2 C during (®) charging and (e) discharging,
and Coulombic efficiency (m).
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