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Fig. S1 Low-magnification SEM image of CC
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Fig. S2 SEM image of TiO2/CC
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Fig. S3 Low-magnification SEM image of PPy@N-TiO2/CC
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[bookmark: _Hlk204869521]Fig. S4 Element mapping of PPy@N-TiO2/CC
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[bookmark: _Hlk161844716]Fig. S5 N 1s XPS spectrum of N-TiO2/CC
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Fig. S6 a C 1s, b Ti 2p XPS spectra of PPy@N-TiO2/CC
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Fig. S7 a UV-vis absorption spectra and b the band gap of N-TiO2/CC and PPy@CC
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Fig. S8 Band energy diagram of N-TiO2/CC and PPy@CC vs. Li/Li+
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Fig. S9 PL emission spectra of various samples
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Fig. S10 Average planar electron density difference Δρ(z) for PPy@N-TiO2
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Fig. S11 a Discharge and b charge curves of PPy@N-TiO2/CC battery at 0.2 C by altering the light on/off
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[bookmark: _Hlk170395274]Fig. S12 a GCD curves of PPy@N-TiO2/CC battery at 0.2 C without the illumination. Corresponding b Raman spectra and c XRD patterns of PPy@N-TiO2/CC photocathode without the illumination
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Fig. S13 EIS spectra of the PPy@N-TiO2 battery at 0.2 C (a) with and (b) without the illumination
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[bookmark: _Hlk204853888]Fig. S14 Schematic diagram of DRT analysis 
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[bookmark: _Hlk204865962][bookmark: _Hlk204865650]Fig. S15 Schematic diagram and optical photograph of PALSB assembly
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[bookmark: _Hlk204867410][bookmark: _Hlk204867037]Fig. S16 LSV curves of Li||PPy@N-TiO2/CC battery with the illumination
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Fig. S17 UV-vis absorption spectra of Li2S6 solution with different samples (inset: the digital photo of polysulfides adsorption)
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Fig. S18 CV curves of symmetric batteries without Li2S6 at 0.5 mV s–1 with PPy@N-TiO2/CC electrode with and without the illumination
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Fig. S19 EIS curves of PPy@N-TiO2/CC assembled PALSB with and without the illumination
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[bookmark: _Hlk204855019]Fig. S20 EIS curves of PPy@N-TiO2/CC assembled PALSB under photothermal
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[bookmark: _Hlk164713557]Fig. S21 CV curves of PPy@N-TiO2/CC battery with and without the illumination at a 0.1 mV s–1, b 0.2 mV s–1, c 0.3 mV s–1, and d 0.4 mV s–1[image: ]
Fig. S22 CV curves of PPy@N-TiO2/CC battery a with and b without the illumination at different scan rates. Plots of CV peak current versus square root of scan rate c with and d without the illumination
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[bookmark: _Hlk179576730]Fig. S23 GCD curves of PPy@N-TiO2/CC battery at 0.2 C with and without the illumination

[image: ]
Fig. S24 The SEM images of PPy@N-TiO2/CC electrode after being initially discharged a with and b without the illumination (Schematic diagram of discharge product morphology with and without the illumination)
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[bookmark: _Hlk204871797]Fig. S25 Rate performance of PPy@N-TiO2/CC battery under photothermal
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[bookmark: _Hlk204848100]Fig. S26 Partially enlarged GCD curves by altering the illumination periodically: a,b initial cycle, c,d final cycle
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Fig. S27 GCD curves with sulfur loading of 3 mg cm–2 at 0.2 C
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[bookmark: _Hlk204866568]Fig. S28 Cycling performance of PPy@N-TiO2/CC without the Li2S6 solution
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Fig. S29 a, b Tafel curves of PPy@N-TiO2/CC, N-TiO2/CC and TiO2/CC electrodes with the illumination
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Fig. S30 Cycling performance of PPy@N-TiO2/CC battery at 3 C without the illumination
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Fig. S31 Cycling performance with a sulfur loading of 3 mg cm–2 at 0.5 C
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Fig. S32 Evaluation of the practicability of PPy@N-TiO2/CC assembled PALSB: in series with an electronic thermometer
[bookmark: _Hlk172214723]Tabel S1 The fitted results from EIS analysis
	[bookmark: _Hlk204855044][bookmark: _Hlk172216149]Cathode
	Test condition
	R1 (ohm)
	R2 (ohm)
	R3(ohm)

	PPy@N-TiO2/CC
	Dark
	10.8
	71.0
	23.1

	
	Thermal
	10.7
	61.6
	21.7

	
	Light
	6.4
	12.5
	11.4

	N-TiO2/CC
	Light
	8.37
	19.9
	13.8

	TiO2/CC
	Light
	9.3
	18.5
	26.2
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