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Fig.S1. The packing structures of catalysts in different reactors
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. S2. The image of SEM under 200 nm of all catalysts



Wy
v

1059

ﬂ(/“wﬂN—w
v WM

4000 3500 3000 2500 2000 1500 1000 500

P

wavenumber cm?

Fig. S3. FT-IR spectra of the HDS. HDN and HC catalysts
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Fig. S4. X-ray diffraction patterns of all the hydrogenation catalysts
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Fig. S5. Total ion chromatogram of the gasoline fraction (a) and diesel fraction (b)



Table S1 Identification of specific compounds of coal tar distillate by GC-MS.

PN* Compound RT’(min) PA°(%) PN Compound RT(min) PA (%)
1 Phenol 12.26 0.79 56 3-(2-Methyl-propenyl)-1H-indene 44.27 0.38
2 0-Creso 15.71 1.53 57 1,4,5-Trimethylnaphthalene 44.53 0.8
3 2,3,4-Trimethyl-2-cyclopenten-1-one ~ 15.96 0.66 58 2,3,6-Trimethylnaphthalene 45.48 0.65
4 p-Cresol 16.84 1.31 59 2,3,6-Trimethylnaphthalene 45.62 0.43
5 0-Cresol 16.89 412 60 1,4,6-Trimethylnaphthalene 46.47 0.96
6 2,6-Xylenol 18.38 0.33 61 Fluorene 47.44 0.6
7 Bp-Allyltoluene 20.7 0.6 62 1,4,5-Trimethylnaphthalene 47.82 0.7
8 2,4-Xylenol 21.07 1.76 63 1-Allylnaphthalene 48.53 0.37
9 2,6-Xylenol 21.17 2.17 64 1-Nonadecene 48.88 0.76
10 p-Ethylphenol 22.33 0.57 65 1,4,5-Trimethylnaphthalene 49 0.7
11 2,6-Xyleno 22.42 2.53 66 1-Allylnaphthalene 49.11 0.37
12 Naphthalene 22.67 1.6 67 1-Nonadecene 49.24 0.76
13 2,3-Xylenol 22.93 0.61 68 n-Heptadecane 49.34 1.37
14 i—elr\]/(leethyl-3-(1-methy|-2-propenyl)ben 23.09 0.69 69 [1,1'-Biphenyl]-4-carboxaldehyde 49.81 0.33
15 3-Methyl-1-phenyl-2-butene 23.72 0.33 70 2-Methyl-1-naphthol 49.88 0.33
16  3,4-Xylenol 24.02 0.53 71 1,2,3,6,7,8-Hexahydro-as-indacene 50 0.6
17  n-Dodecane 24.2 0.51 72 9-Methylfluorene 54.01 0.38
18  2,4,6-Trimethylphenol 24.32 0.6 73 1-Methylfluorene 54.47 0.53
19  p-Cumenol 26.21 0.61 74 1-Nonadecene 54.62 0.41
20  6-Ethyl-o-cresol 26.43 0.51 75 1,2-Dimethylnaphtho[2,1-b]furan 54.85 0.42
21  6-Ethyl-m-cresol 26.8 0.92 76 n-Heneicosane 55.04 1.92
22 3-Methyl-5-ethylphenol 27.12 0.45 77 2,6,10-Trimethyldodecane 55.34 0.75
23 2-Ethyl-4-methylphenol 28.26 1.75 78 1,2,3,4-Tetramethylnaphthalene 56.13 1.08
24 2,4,6-Trimethylphenol 28.57 0.49 79 1,2-Dimethylnaphtho[2,1-b]furan 56.48 0.41
25 2,4,5-Trimethylphenol 28.91 0.39 80 (7E)-7-Methyl-7-heptadecene 56.69 0.34
26  4,7-Dimethylindan 29.03 0.38 81 3,7,11-Trimethyl-1-dodecanol 57.29 0.46
27 1-Methylnaphthalene 29.7 1.35 82 Phenanthrene 58.34 0.77
28 n-Tridec-1-ene 30.15 0.41 83 Phenanthrene 58.87 0.45
29 1,4-Dihydro-1,4-methanonaphthalene  30.72 1.54 84 1-Nonadecene 60.08 0.43
30 2,5,5-Trimethyl-3-phenyl-cyclohexano 31.07 0.37 85 Heneicosane 60.47 2.1
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Table S2 Identification of specific compounds of product by GC-MS.

PN  Compound RT(min) PA(%) PN Compound RT(min) PA(%)
1 0-Xylene 4.53 0.26 68 1,2,3,4-tetrahydro-2,7-dimethyl- Naphthalene 23.14 0.36
2 1,3,5-trimethyl- cyclohexane 4.67 0.47 69 1,2,3,4-tetrahydro-2,7-dimethyl-Naphthalene 23.28 0.27
3 1,3,5-trimethyl- cyclohexane 4.74 0.27 70 2-methyl-, cis-1,1'-Bicyclohexyl 23.64 0.15
4 1,3,5-trimethyl- cyclohexane 4.8 0.34 71 2-cyclohexen-1-yl-Benzene 24.56 0.4
5 1-Ethyl-4-methylcyclohexane 4.96 2.62 72 2',4' 5'-Trifluoroacetophenone 24.75 0.17
6 p-Xylene 5.06 0.49 73 1,2,3,4-tetrahydro-5,6-dimethyl-Naphthalene 25.44 1.95
7 Nonane 5.14 0.34 74 Tetradecane 25.96 2.05
8 1-ethyl-4-methyl- trans- cyclohexane 5.42 1.53 75 (1,4-Dimethylpent-2-enyl)benzene 26.54 0.17
9 1-ethyl-4-methyl-trans-cyclohexane 5.47 0.44 76 5-Isopropyl-2-methylphenethyl acetate 26.76 0.2
10  (1-methylethyl)-cyclohexane 5.72 0.71 77 3-Ethyl-3-phenyl-1-pentene 27.16 0.17
11  propyl-cyclohexane 6.04 1.79 78 Hexadecane 28.52 0.55
12 1-ethyl-2,3-dimethyl-cyclohexane 6.22 0.3 79 zf:thyl'4'methoxy'4’8’12’16'tetramethy'heptadecano 2923  0.13
13  Trans-1,4-diethylcyclohexane 6.49 0.22 80 2,5,5,8a-Tetramethyl-4-methylene4H-chromene 29.29 0.65
14  octahydro-1H-Indene 6.71 0.67 81 1,2,3,4-tetrahydro-1,6,8-trimethyl-Naphthalene 29.4 0.57
15 1-ethyl-3-methyl-benzene 6.89 1.42 82 Pentadecane 30.13 2.03
16 Mesitylene 7.08 0.51 83 Dibenzofuran 30.41 0.78
17 1-methyl-4-(1-methylethyl)- 2 99 0.38 84 1,2,3,4-tetrahydro-1-methyl-8-(1-methylethyl)-Napht 319 0.44
trans-cyclohexane halene

18 1,2,3-trimethyl-benzene 7.43 0.48 85 4-methyl-4-phenyl-2-Cyclohexen-1-one 31.47 0.15
19  octahydro-1H-Indene 7.84 1.5 86 1,4-Dimethyl-2-cyclohexylbenzene 31.81 0.2
20 Mesitylene 7.92 0.79 87 5,5-Dibutylnonane 32.45 0.16
21 cyclohexylmethyl isohexyl ester 8.16 0.66 88 Fluorene 33 0.28
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Table S3 GC-MS analysis of diesel fraction

Retention time (min) Peak area (%) Formula Compound name

2.533 1.25 CsHis 1-ethyl-2-methyl cyclopentane
2.563 1.00 CsHis 1-ethyl-2-methyl cyclopentane
2.642 573 CgHas 1,2-dimethyl cyclohexane
2.716 9.01 CsHis 1,3-dimethyl cyclohexane
2.995 4.37 CsHis 1,2-dimethyl cyclohexane
3.042 16.06 CsHis Ethyl-cyclohexane

3.267 2.00 CoHig 1,2,4-trimethyl cyclohexane
3.317 0.94 CoHis 1,3,5-trimethyl cyclohexane
3.399 2.61 CgH1o 1-ethyl Benzene

3.706 6.39 CgHio 1,3-dimethyl Benzene

4,034 1.50 CgHio 1-ethyl Benzene

4.455 0.80 CoHig 1,2,4-trimethyl cyclohexane
4,502 1.33 CoHig 1,3,5-trimethyl cyclohexane
4,767 8.58 CoHig 1-ethyl-3-methyl cyclohexane
4.886 2.16 CsH1o 1,2-dimethyl Benzene

4.899 0.93 CgoHy Nonane

4.968 6.34 CoHag 1-ethyl-3-methyl cyclohexane
5.116 1.29 CoHag 1-ethyl-3-methyl cyclohexane
5.284 2.49 CoHis Butyl cyclohexane

5.342 8.20 CoHig Butyl cyclohexane

6.192 1.33 C1oH2 2-methyl-3-ethyl heptane
6.858 0.90 CoH1o Propylbenzene

6.911 1.73 CoHss 1-isobutyl-1-cyclopentene
7.198 2.98 CoH1» 1-ethyl-3-methyl Benzene
7.535 1.69 CoH1s Trans-indene six hydrogen

8.201 0.72 CoH1» 1,2,3-trimethyl Benzene

10



