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The amount of the sulfur-containing products in different AC samples was analyzed by XPS measurements and the results are presented in Fig. S1. The presence of peaks can be assigned to S 2p1/2 at 165.4 eV, S 2p3/2 at 164.2 eV, SO32- at 166.7 eV; and SO42- at 169.2 eV. The sum of areas of the S 2p1/2 and S 2p3/2 represents elemental sulfur.
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[bookmark: _Hlk57724891]Fig. S1 S 2p spectra from XPS for the activated carbon samples
[bookmark: OLE_LINK12][bookmark: _Hlk529515805]To further clarify the difference in surface morphology of activated carbon before and after regeneration, XPS was employed to investigate the chemical composition of C and O, with the obtained spectra shown in Fig. S2. C 1s spectra were well-fitted with six peaks, which were signed to peak 1 at 290.4 eV (π-π*), peak 2 at 288.6 eV (O-C=O), peak 3 at 287.3 eV (C=O), peak 4 at 286.4 eV (C-O), peak 5 at 285.5 eV (C-S), peak 6 at 284.7 eV (C-C/C=C). The O 1s spectra included peak1 at 531.5 eV (C=O), peak 2 at 532.6 eV (OH), peak 3 at 533.5 eV (C-O-C), peak 4 at 534.8 eV (COOH), peak 5 at 536.3 eV (adsorbed water and/or oxygen). The C 1s and O 1s peaks are described in detail in Tables S1 and S2.
[image: ][image: ]
[bookmark: _Hlk17968058]Fig. S2 C 1s and O 1s XPS spectra for one activated carbon sample
Table S1 Content of different carbon functional groups in the samples (%)
	[bookmark: _Hlk18502185]Samples
	π-π*
	O-C=O
	C=O
	C-O
	C-S
	C-C/C=C

	Fresh AC
	1.3
	5.7
	7.2
	7.0
	20.9
	57.9

	Blank
	0.9
	3.7
	7.9
	10.2
	18.7
	58.6

	AC1
	0.4
	5.2
	3.3
	12.7
	25.5
	52.9

	AC2
	1.2
	6.2
	6.5
	8.1
	19.6
	58.4

	AC3
	1.9
	5.9
	6.4
	7.4
	21.3
	57.1

	Blank-re
	2.9
	3.3
	13.4
	10.3
	12.1
	58.0

	AC1-re
	4.1
	6.1
	17.0
	12.5
	10.1
	50.2

	AC2-re
	3.2
	6.0
	19.5
	15.7
	8.9
	46.7

	AC3-re
	6.1
	7.2
	20.7
	12.4
	9.6
	44.0


Table S2 Content of different oxygen functional groups in the samples (%)
	Samples
	C=O
	OH
	C-O-C
	COOH 
	H2O

	Fresh AC
	31.6
	25.6
	23.4
	14.7
	4.7

	Blank
	33.1
	23.7
	22.9
	13.9
	6.4

	AC1
	20.9
	36.4
	22.1
	15.6
	5.0

	AC2
	34.9
	15.6
	24.0
	17.9
	7.6

	AC3
	35.4
	12.4
	27.2
	18.1
	6.9

	Blank-re
	57.6
	10.9
	22.8
	4.6
	4.1

	AC1-re
	52.8
	14.4
	24.1
	7.5
	1.2

	AC2-re
	58.4
	11.7
	23.9
	5.1
	0.9

	AC3-re
	56.5
	13.1
	24.5
	5.3
	0.6
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(a)                                (b)
Fig. S3 ESR spectra of elemental sulfur in 150 ℃ (a) and 400 ℃ (b)
image3.tiff
Intensity (a.u.)

O1s

adsorbed H,0

Cc=0

540

51":5 51‘50
Binding energy (eV)

525




image4.jpg




image5.jpg




image1.tif
Intensity (a.u.)

SO, Elemental sulfur

Blank

AC,

AC,

AC,

175

170 165
Binding energy (eV)

160




image2.tif
Intensity (a.u.)

C 1s

C-C/C=C

295

200 285
Binding energy (eV)

280




