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Supplementary Material

Figure. SM1. Hydrodesulphurisation vs. reaction time for Co24Mg2Mo43-S catalyst, under different
WHSVs (58 and 36 h!).
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Figure. SM2. Scheme of passivation process.
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Figure SM3. Duplicate IR/CO experiments for all sulphides.
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Figure SM4. CO/IR experiment at room temperature for HR306 sample.
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Figure SMS5. Powder X-ray diffraction patterns for sulphides.
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Figure SM6. Nitrogen adsorption-desorption isotherms for sulphide catalysts.
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Figure SM7. XANES spectra of the oxide precursors (a) Co K-edge and (b) Mo K-edge. (I) Co7Mg7Mo34
(IT) Co18Mg3Mo41 (I1I) Co24Mg2Mo43.
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Figure SM8. Fitted XANES curves using a least-squares method for all samples at Mo K-edge.
Co7Mg7Mo34-S (a) before re-sulphidation (b) after re-sulphidation. Co18Mg3Mo41-S (c) before re-
sulphidation (d) after re-sulphidation. Co24Mg2Mo43-S (e) before re-sulphidation (f) after re-sulphidation.

O Experimental
— Fit
==~ Difference

CoMo/ind (g) before re-sulphidation (h) after re-sulphidation.

<> Experimental
— Fit
== - Difference

1,24
0,84
0,44
0,04

1,24
0,84

Normalized p(E)

041
0,01

1,24
0,81
0,41

0,0 3

121
0,81
0,41

0,0+

19980

20000

20020

20040 20060 19980 20000 20020 20040 20060

Eneray (eV)



Figure SM9. Fitted XANES curves using a least-squares method for all samples at Co K-edge.
Co7Mg7Mo34-S (a) before re-sulphidation (b) after re-sulphidation. Co18Mg3Mo41-S (c) before re-
sulphidation (d) after re-sulphidation. Co24Mg2Mo43-S (e) before re-sulphidation (f) after re-sulphidation.
CoMo/ind (g) before re-sulphidation (h) after re-sulphidation.
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Figure SM10. TEM analysis of Co24Mg2Mo43-S catalyst. On the right the area was magnified.
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Figure SM11. Fitted XANES curves using an iterative alternating least-square method for all samples, at
Mo K-edge. Co7Mg7Mo34-S (a) before re-sulphidation (b) after re-sulphidation. Col8Mg3Mo41-S (c)
before re-sulphidation (d) after re-sulphidation. Co24Mg2Mo43-S (e) before re-sulphidation (f) after re-

sulphidation. CoMo/ind (g) before re-sulphidation (h) after re-sulphidation.
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Figure SM12. Fitted XANES curves using an iterative alternating least-square method for all samples, at Co
K-edge. Co7Mg7Mo34-S (a) before re-sulphidation (b) after re-sulphidation. Co18Mg3Mo41-S (c) before re-
sulphidation (d) after re-sulphidation. Co24Mg2Mo43-S (e) before re-sulphidation (f) after re-sulphidation.

CoMo/ind (g) before re-sulphidation (h) after re-sulphidation.
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Figure SM13. Relationship between (a) HDS and (b) OHYD and space time.

70 1

(a) g
60 .
50 4 A
40 -
30 - + CoMo/ind
" » Co7Mg7Mo34-S

+C018Mg3M041-S

10 4

o ©C024Mg2Mo43-S
0 T \ T T T

0 0,01 0,02 0,03 0,04 0,05

Space time (h)

Hydrogenation (%)

8

w
o

»N
o

—
(=]

(b)

a
¥ A
- « + CoMo/ind
*
- . » CO7TMg7M034-S
» :
/& A » Co18Mg3Mo41-S
W e
o e C024Mg2Mo43-S
0,01 0,02 0,03 0,04 0,05
Space time (h)



