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Scheme S1. Possible reaction pathways for the HDS of DMDBT on the Co- or Ni-incorporated MoS:-
like slabs via (a) o adsorption and (b) 7 adsorption.
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Figure S1. GC-FID patterns of the model diesel oil A" and the low-grade feedstock, which is a mixture

of Jatropha bio-oil (ca. 10 wt%) and model diesel oil A’ (ca. 90 wt%).



40f7

2500

o
~
l ©
o
|l o
I}
=
—= [
—=
=1 == Lo
<
= —
% WH
B W =
= | ©
S @
o |
«
= L
9
o)
5 FR
©
R
=3
o L
o
5
©
=
+ o
o O =
o O
o =
. T T T T o
=}

2000 -
1500
1000

('n "e) jeudis @14-29

Retention Time (min)

1800

1500 A
1200 4
900
600 —
300 +

(*n "e) [eudis @14-29

mmo ‘duesodseuou-u — |
: 3 ‘aursoor10-u
b O Suesoorrdoy-u -
"D “dumsooexdy-u
") ‘ouesooryuad-u F
::u QURS0ORII)-U |
) “duBsodLI-u
%5 “ouesooop-u I
:U “OUBSOITUAY-4 |
0T <
) ‘OUBSODId-U
ol —=g |
D "dueddpeUOU-U
#15 Queoopeioo-u W B
1y sueoaperdoy-u l
*'5 ‘ourospexay-u
4 e
B D ‘ouedopejuad-u B
xR
2
3 5 ‘oueospensr-u 3
—
Rw €l B
= D ‘oueddpI-U |
ﬂ b4 B
° ) ‘BuBdIPOpP-U -
2
e "5 ‘oueoapun-u 3
Q.
<} Dl =
= D ‘ouroap-u
= 0. L
+ ) ‘QuBUOU-U
38 i
QUBI0-U
w P 2 OUES
7 _ 9 ouerdoy-u
- v v v : T |
o

60

55

50

45

40

35

30

25

20

15

10

Retention Time (min)

5 ‘ouesooln-u

5 uesooop-u

PIOE O11E3)S/OPIUEUEIIPEXA

195 “ouesoouay-u

— LGO + Jatropha bio-oil (ca. 10wt%)

—LGO

0z <

Je2[0 _bzo:w

D “Oursod10-u

' ‘Queosapeuou-u

proe onured W

1500

1000
500 -

(‘'n *e) jeusis @i4-29

a1 42 43 44 45 46 47 48 49 50
Retention Time (min)

40

Figure S2. GC-FID patterns of LGO and the low-grade feedstock, which is mixture of Jatropha bio-oil

(ca. 10 wt%) and LGO (ca. 90 wt%).
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Table S1. The model diesel oils A-D with sulfur-, nitrogen- and oxygen-containing compounds.

Model diesel oils? Sulfur® Nitrogene Oxygen¢
(ppm)® (ppm)® (Wt%)-
A 3500 0 0
B 3500 0 1.5
C 3500 3500 0
D 3500 3500 15

aThe model diesel oil comprises 70 wt% of n-hexadecane and 30 wt% of tetralin; ® Dibenzothiophene (50 wt%)
and 4,6-dimethyldibenzothiophene (50%) as sulfur-containing model compounds; ¢ Quinoline as nitrogen-
containing model compound; @ Stearic acid as oxygen-containing model compound.
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Table S2. The activity of mesoporous sulfide catalysts in the upgrading of model diesel oils A-D at
330 °C and 5 MPa of Hz for 1 h.

Hydrotreating Conversions (mol%)
Mesoporous Activity
1fi F k i
Sulfide eedstocks (mmol g-:cat! DBT DMDBT Tetralin Quinoline Stea.rlc
Catalysts het)e Acid
CoMo/y-
ALOs A 1.1 98 98 28 -
B 1.0 84 93 14 - >99
C 0.49 77 24 2.1 76
D 0.30 73 0.7 1.5 75 ~98
NiMo/vy-
ALO A 1.1 97 94 47 -
B 1.0 95 88 41 - >99
C 0.58 93 1.9 2.7 77
D 0.51 90 1.1 2.2 75 >99

aThe hydrotreating activity is calculated by dividing the molar faction of oil desulfurized by the catalyst amount
at the first 1 min of the reaction.
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Table S3. The selectivity of mesoporous sulfide catalysts in the upgrading of model diesel oils A-D at
330 °C and 5 MPa of Hz for 1 h.

. DDS of DDS of cis-
Meso[é(;ic:ll;sf:lﬁde Feedstocks DBT- DMDBT- decalin® D(];})\IC ﬁ)Z;
(%) (%) (%)
CoMo/y-Al0s A 52 3.7 57 - -
B 42 6.6 60 - 50
C 64 49 50 4.0 -
D 44 23 55 5.7 46
NiMo/y-AlLOsP A 26 17 39 - -
B 29 20 39 - 67
C 73 32 37 3.0 -
D 61 27 40 3.9 50

2 The molar faction of biphenyl divided by the molar faction of DBT desulfurized. The molar faction of 3,3'-
dimethylbiphenyl divided by the molar faction of DMDBT desulfurized; ® The molar faction of cis-decalin divided
by the molar faction of tetralin hydrogenated; ¢ The molar faction of propylbenzene divided by the molar
faction of quinoline denitrogenated; @ The molar faction of heptadecane divided by the molar faction of stearic
acid deoxygenated.



