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Figure S1 SEM image of TiO2 precursor. 
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Figure S2 TEM image of TiO2@S/PPy.  
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Figure S3 TGA of pure PPy, S@PPy, TAB@PPy and TAB@S/PPy.  
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Figure S4 XPS survey spectrum of TAB/PPy before and after adsorption of Li2S6. 
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Figure S5 CV profiles of pristine S cathode and TAB@S/PPy cathode at a scan rate of 

0.1 mV S−1.  
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Figure S6 Comparison of cycling performance of Li-S batteries with different E/S at 
1C. 

 
According to the thermogravimetric analysis results, the sulfur content of TAB@S/PPy 
is 53.77%, and the loading of TAB@S/PPy is 1-1.5 mg cm−2. When the loading mass 
of TAB@S/PPy is 1.5 mg cm−2, and the 40 μL electrolyte was used for the Li-S battery 
assembly, corresponding to an E/S of 43.8 μL mg−1. We also assemble the battery with 
30 μL electrolyte, which has an E/S of 32.9 μL mg−1. Similarly, we also assemble the 
battery with a 20 μL electrolyte with an E/S of 21.9 μL mg−1. The cycling performance 
of batteries with different E/S is shown in the figure below. As shown in the figure 
below, with the decrease of E/S, the battery capacity is gradually decrease. So, we chose 
40 µL electrolyte with an E/S of 43.8 μL mg−1 to assemble the batteries. 
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Table S1 Electrochemical performance of the Li-S batteries with TiO2-based cathode materials in previous reported literatures.. 

 
Materials Sulfur 

content/Loading 
Initial discharge 
specific capacity 

Rate performance Cycling stablity Ref. 

b-TiO2/S@PPy  59.9 wt%/ 1.5-1.8 mg 
cm−2 

1374 mAh g−1 at 0.1C 725.0 mAh g−1 at 2C 910 mAh g−1 after 200 cycles at 
0.1C, 0.169% per cycle 

[54] 

S@TiO2/PPy 72.4 %/- 1385.9 mAh g−1 at 0.2 
C 

505.2 mAh g−1 at 2 C. 459.6 mAh g−1 after 500cycles at 1 
C, 0.047 % per cycle 

[60] 

TiO2/S@PPy 72.61%/- 1013.7 mAh g−1 at 0.1 
C 

402.0 mAh g−1 at 2C 567.0 mAh g−1 after 300 cycles at 
0.5 C, 0.103% per cycle 

[64] 

H-TiO2/S ∼67 wt.%/- 902 mAh g−1 at 0.5 C ∼579 mAh g−1 at 2 C 688 mAh g−1 after 200cycles at 0.5 
C, ∼0.399% per cycle  

[65] 

S/PPy/TiO2 NTs-
300 

∼66.2 wt.%/- 1350 mAh g−1 at 0.05 C 500 mAh g−1at 1 C 1150 mAh g−1 after 100 cycles at 0.1 
C, 0.37% per cycle  

[66] 

H-TiOx@S/PPy ∼66.33 wt.%/ 1.0 mg 
cm−2 

1050 mAh g−1 at 0.5 C 726 mAh g−1 at 1 C 411.7 mAh g−1 after 1000 cycles at 1 
C, 0.0406% per cycle 

[67] 

TAB@S/PPy 53.77%/1-1.5 mg 
cm−2 

1250.4 mAh g−1 at 0.1 
C 

662.8 mAh g−1 at 1C 406.1 mAh g−1 after 1000 cycles at 1 
C, 0.042% per cycle 

This 
work 
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Table S2 Parameters of the equivalent circuit (Fig. S4) to reproduce the Nyquist plots of pure 

S, TAB@S, and TAB@S/PPy in Fig. 6, before and after 200 cycles. Ro is the ohmic resistance 

of the cell including electrolyte and electrode. Rs is the resistance associated to the solid-

electrolyte interface (SEI). Rct , CPE ct are associated to the charge-transfer. 

Condition Electrodes Ro [Ω] RS [Ω] Rct [Ω] 

Before cycling 

Pristine S 6.56 - 109.30 

TAB@S 5.54 - 100.08 

TAB@S/PPy 7.07 - 33.85 

After cycling 

Pristine S 7.37 6.41 150.78 

TAB@S 11.99 2.01 10.10 

TAB@S/PPy 3.56 1.89 3.67 
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