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Table S1 Physicochemical parameters of metal elements selected for constructing the HEO

Metal Atomic radius (A) Oxidation state lonic radius (A)
Pt ~1.28 +2/+4 ~0.76
Fe ~1.25 +3 ~0.78
Co ~1.26 +2/43 ~0.74
Ni ~1.21 +2 ~0.69

Cu ~1.28 +2 ~0.73




Table S2 Elemental composition of the HEO(Pt)@SBA-15 catalyst determined by ICP analysis

Element Concentration in diluted solution (mg L) Content in catalyst (mg L)
Pt 1.5729 15.73

Fe 1.5717 15.72

Co 0.1057 1.06

Ni 0.3812 3.81

Cu 1.0472 10.47

Note: The catalyst (40 mg) was completely dissolved in 8 mL of aqua regia. An aliquot of 0.2 mL of the solution was
diluted 50 times prior to ICP analysis. The elemental contents were calculated based on the total digestion volume

and catalyst mass.



Table S3 N, adsorption-desorption parameters for porous frameworks.

Porous framework Specific surface area Bore volume Average pore size
(m2gt) (cm3gl) (nm)
SBA-15 570.7 0.873 6.02

HEO(Pt)@SBA-15 427.8 1.008 9.05




Fig. S1 Magnified SEM image of HEO(Pt) @SBA-15.
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Fig. S2 Catalytic oxidation performance of HEO(Pt)@SBA-15-2.5-B, HEO(Pt)@SBA-15-5-B and
HEO(Pt)@SBA-15-10-B. Reaction conditions: V(model oil, DBT: S 200 ug g*) = 20 mL; T=130°C; V(cat) = 4
mL; v(0,) = 200 mL min-i,
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Fig. S3 Catalytic oxidation performance of HEO(Pt) @SBA-15-B, HEO(Pt) @SBA-15-E and HEO(Pt) @SBA-15-
0. Reaction conditions: V(model oil, DBT: S 200 pg g*) = 20 mL; T = 130°C; V(cat.) = 4 mL; v(0,) = 200 mL

min.
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Fig. S4 Different HESAC@SBA-15 dosages (per 4 mL of [Bmim]BF,). Reaction conditions: V(model oil, DBT:
S 200 pg gt) = 20 mL; T = 130°C; V(HEO(Pt)@SBA-15-B) = 4 mL; v(0,) = 200 mL min-..
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Fig. S5 Different HEO(Pt) @SBA-15-B dosages. Reaction conditions: V(model oil, DBT: S 200 pg g') = 20 mL;
T=130°C; v(0,) = 200 mL min.
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Fig. S6 Different reaction temperatures. Reaction conditions: V(model oil, DBT: S 200 pg g') = 20 mL;

V(HEO(Pt) @SBA-15-B)

= 4

mL;

v(0,)

200

mL

min-t.
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Fig. S7 Different oxygen fluxes. Reaction conditions: V(model oil, DBT: S 200 pg g') = 20 mL; T = 130°C;
V(HEO(Pt)@SBA-15-B) = 4 mL
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Fig. S8 FT-IR comparison of HEO(Pt)@SBA-15 before and after reaction.
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Fig. S9 XRD comparison of HEO(Pt)@SBA-15 before and after reaction.



Fig. S10 Electron microscopy characterization and corresponding elemental EDS mapping of

HEO(Pt)@SBA-15 after reaction.
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Fig. S11 FT-IR comparison of HEO(Pt) @SBA-15-B before and after reaction.
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Fig. S12 Determination of catalytically active sites by investigating MEO@SBA-15 as catalyst. Reaction

conditions: V(model oil, DBT: S=200 pg g*) =20 mL; T=130°C; V(HEO(Pt)@SBA-15-B) = 4 mL; v(O,) = 200
mL min.



Table S4 Benchmark comparison of representative ECODS systems for oxidative desulfurization of DBTs

Catalysts Oxidant T/°C t/min  Sulfur removal/% Ref.
HEO(Pt)@SBA-15-B 0, 130 300 100 This work
HPA-5 0, 130 720 100 1
C1sPMoV/10Si0, 0, 120 300 96.4 2
[(C1gH37)2N(CH3)5]5[IM0g0,4] 0, 80 480 100 3

CrMog -PEG/SSA 0, 60 240 ~100 4
Mo-NIFs H,0, 60 40 97.9 5
UiO-66-T3PILs H,0, 50 240 95.3 6
[C,(MIM);]PW 1,040 H,0, 50 60 98 7
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