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[bookmark: _Hlk176548525][image: ]Fig. S1. The photolysis of TC.
[bookmark: _Hlk177157141]Fig. S2. UV-vis absorption spectra of (a) BC, (b) BC@Fe3O4@SnO2-1:1:1 and (c) BC@Fe3O4@SnO2-[image: ][image: ]1:2:1.
[bookmark: _Hlk177156320][bookmark: _Hlk177458271][bookmark: _Hlk177155644][bookmark: _Hlk184242366]Fig. S3. The EPR results about the generation of (a) ·OH, (b) ·O2, (c) h+ of BC, (d) ·OH, (e) ·O2 and (f) h+ of BC@Fe3O4@SnO2-1:1:2.


[image: ]
[image: ]Fig. S4. Electrostatic Potential Surfaces of TC.
[bookmark: _Hlk176118153]Fig. S5. Charge populations of carbon structures containing multiple functional groups.

Table S1. NPA charges and condensed Fukui functions of TC
	Atom
	q(N)
	q(N+1)
	q(N-1)
	f -
	f +
	f 0

	C1
	0.36347
	0.34579
	0.39604
	0.03257
	0.01768
	0.025125

	C2
	-0.31799
	-0.33362
	-0.29272
	0.02527
	0.01563
	0.02045

	C3
	-0.20306
	-0.24681
	-0.16986
	0.0332
	0.04375
	0.038475

	C4
	-0.26228
	-0.26633
	-0.20781
	0.05447
	0.00405
	0.02926

	C5
	-0.00959
	-0.02124
	-0.00604
	0.00355
	0.01165
	0.0076

	C6
	-0.17795
	-0.17093
	-0.16209
	0.01586
	-0.00702
	0.00442

	C7
	0.2484
	0.24721
	0.25408
	0.00568
	0.00119
	0.003435

	C8
	-0.2791
	-0.27252
	-0.29123
	-0.01213
	-0.00658
	-0.009355

	C9
	-0.24236
	-0.25846
	-0.14594
	0.09642
	0.0161
	0.05626

	C10
	0.51548
	0.47306
	0.50989
	-0.00559
	0.04242
	0.018415

	C11
	-0.46908
	-0.46642
	-0.47463
	-0.00555
	-0.00266
	-0.004105

	C12
	-0.2867
	-0.28301
	-0.28817
	-0.00147
	-0.00369
	-0.00258

	C13
	0.14781
	0.14567
	0.14921
	0.0014
	0.00214
	0.00177

	C14
	0.42755
	0.42283
	0.47257
	0.04502
	0.00472
	0.02487

	C15
	-0.10194
	-0.10006
	-0.10562
	-0.00368
	-0.00188
	-0.00278

	C16
	0.43236
	0.27852
	0.45287
	0.02051
	0.15384
	0.087175

	C17
	-0.29544
	-0.32282
	-0.29573
	-0.00029
	0.02738
	0.013545

	C18
	0.54701
	0.4447
	0.54511
	-0.0019
	0.10231
	0.050205

	C19
	0.6644
	0.66868
	0.66296
	-0.00144
	-0.00428
	-0.00286

	O20
	-0.64427
	-0.69483
	-0.62809
	0.01618
	0.05056
	0.03337

	O21
	-0.67145
	-0.67759
	-0.63705
	0.0344
	0.00614
	0.02027

	N22
	-0.86614
	-0.88702
	-0.84293
	0.02321
	0.02088
	0.022045

	O23
	-0.62228
	-0.66736
	-0.53912
	0.08316
	0.04508
	0.06412

	O24
	-0.52673
	-0.58366
	-0.3834
	0.14333
	0.05693
	0.10013

	O25
	-0.6473
	-0.65961
	-0.59291
	0.05439
	0.01231
	0.03335

	O26
	-0.57317
	-0.68127
	-0.54539
	0.02778
	0.1081
	0.06794

	C27
	-0.69926
	-0.69507
	-0.70577
	-0.00651
	-0.00419
	-0.00535

	N28
	-0.56878
	-0.58129
	-0.56851
	0.00027
	0.01251
	0.00639

	C29
	-0.48392
	-0.47977
	-0.48867
	-0.00475
	-0.00415
	-0.00445

	C30
	-0.49605
	-0.48739
	-0.50117
	-0.00512
	-0.00866
	-0.00689

	O31
	-0.79773
	-0.8231
	-0.77458
	0.02315
	0.02537
	0.02426

	O32
	-0.7747
	-0.78148
	-0.74682
	0.02788
	0.00678
	0.01733

	H33
	0.23775
	0.22124
	0.26186
	0.02411
	0.01651
	0.02031

	H34
	0.24864
	0.23197
	0.2731
	0.02446
	0.01667
	0.020565

	H35
	0.24635
	0.23597
	0.26556
	0.01921
	0.01038
	0.014795

	H36
	0.26105
	0.24719
	0.28596
	0.02491
	0.01386
	0.019385

	H37
	0.26322
	0.27107
	0.26919
	0.00597
	-0.00785
	-0.00094

	H38
	0.25235
	0.23509
	0.27022
	0.01787
	0.01726
	0.017565

	H39
	0.26875
	0.24806
	0.27821
	0.00946
	0.02069
	0.015075

	H40
	0.23375
	0.20724
	0.24616
	0.01241
	0.02651
	0.01946

	H41
	0.5137
	0.49254
	0.52325
	0.00955
	0.02116
	0.015355

	H42
H43
	0.50518
0.43005
	0.49295
	0.52649
	0.02131
	0.01223
	0.01677

	
	
	0.40708
	0.4451
	0.01505
	0.02297
	0.01901

	H44
	0.44962
	0.45146
	0.45157
	0.00195
	-0.00184
	5.5E-05

	H45
	0.53498
	0.52966
	0.55529
	0.02031
	0.00532
	0.012815

	H46
	0.24428
	0.23668
	0.25345
	0.00917
	0.0076
	0.008385

	H47
	0.25463
	0.24236
	0.26693
	0.0123
	0.01227
	0.012285

	H48
	0.24999
	0.25153
	0.2612
	0.01121
	-0.00154
	0.004835

	H49
	0.25335
	0.23544
	0.2651
	0.01175
	0.01791
	0.01483

	H50
	0.24347
	0.23987
	0.2392
	-0.00427
	0.0036
	-0.000335

	H51
	0.21331
	0.19861
	0.2242
	0.01089
	0.0147
	0.012795

	H52
	0.25291
	0.23148
	0.26518
	0.01227
	0.02143
	0.01685

	H53
	0.26842
	0.27643
	0.26539
	-0.00303
	-0.00801
	-0.00552

	H54
	0.20624
	0.19397
	0.21651
	0.01027
	0.01227
	0.01127

	H55
	0.5276
	0.52187
	0.53632
	0.00872
	0.00573
	0.007225

	H56
	0.51121
	0.51545
	0.50604
	-0.00517
	-0.00424
	-0.004705
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