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Table S1. Physiochemical properties of Co/xC/OMS and Co/xC/Si0> catalysts.

Surface area
Loading®  Particle  Dispersion® Surface ratio
Catalyst of Co**®
(Wt.%)  size® (nm) (%) of Co**/Co°¢

(m*/g)

Co/OMS 11.5 9.3 10.7 1.36 2.38
Co/5C/OMS 10.9 6.9 13.9 1.62 3.28
Co/10C/OMS 10.6 5.7 16.9 2.25 4.35
Co/15C/OMS 10.7 4.9 19.0 1.91 4.79
Co/10C/ Si10; 9.9 6.2 15.4 1.59 3.41

 Determined by ICP-OES;

® Based on the TEM images of the carburized catalysts;

¢ Calculated on the basis of spherical model;

4 Calculated from the Co 2p3/2 spectra of carburized catalysts;

¢ Obtained from the XPS deconvolution results of carburized catalysts combined with

the particle dispersion.



Table S2. Catalytic performance of higher alcohol synthesis over Co/xC/OMS and

Co/10C/Si10;, catalysts .

STY of . o Alcohol distribution/
Catalyst CO conv. HA Selectivity/ C% W%
1% (mmol/ CO HC, Me Oth
gearh) ) CH4 (n>1) ROH HA ol C,+OH or
Co/OMS ® 20.1 3.6 1.0 264 492 26.7 11.7 443 54.2 1.9
Co/5C/OMS ® 29.2 8.2 0.8 27.0 385 33.7 16.9 34.5 63.3 2.2
Co/10C/OMS® 63.2 237 04 206 37.7 41.3 22.8 30.6 67.6 1.8
Co/15C/OMS® 59.8 222 0.5 220 39.8 37.9 23.1 26.0 72.4 1.6
Co/10C/Si0,° 10.6 3.0 24 29.1 374 31.1 15.6 43.5 553 1.2
Co/10C/OMS ¢ 12.2 7.3 0.5 259 393 36.3 19.8 38.5 60.6 0.9

a Before the catalyst evaluation, the calcined catalysts were first in situ reduced at 430

°C in hydrogen for 10 h, and then carburized at 225 °C for 24 h in CO flow;

bReaction conditions: T = 225 °C, P = 3MPa, Hy/CO =2, GHSV = 10800 mL-gc. "-h’';

¢Reaction conditions: T =225 °C, P = 3MPa, H»/CO =2, GHSV = 21600 mL-gear '*h.
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Fig. S1. TG analysis of the xC/OMS and 10C/SiO> supports.



Fig. S2. SEM images of (a) OMS, (b) 5C/OMS, (c)10C/OMS and (d) 15C/OMS

supports.
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Fig. S3. XRD patterns of the calcined Co/xC/OMS catalysts.



Co/OMS

3

s Co/5C/IOMS

>

s

S

£ Co/10C/OMS
Co/15C/OMS

| | JCPDS 15-0806 Co
1

| | JCPDS 48-1719 CoO
I .

20 40 60 80
20 ()

Fig. S4. XRD patterns of the reduced Co/xC/OMS catalysts.
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Fig. S5. Raman spectra of xC/OMS supports.
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Fig. S6. Correlation between the carbon layer thickness with the peak area of H>-TPR-

MS profiles.
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