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Table S1 Catalytic performance of catalysts for the dehydrogenation reaction of propane with or

Reaction

S condition

With CO,
Cr,,0,/Si0,
Without CO,

With CO,
Ru, Cr,,0,/SiO,
Without CO,

With CO,
Ru,Cr,,0,/Si0,
Without CO,

Ru,/Si0, With CO,

without CO,, measured after 50 min on stream.

Production rate (mmol/ g.,, / h)

C,H,
6.8
6.9
13.6
6.4
3.1
59

0

CO

257,

11.4

H,
6.5
8.5
9.5
7.4
13

6.9

Conversion(%)
C;H, Co,
4.9 1.1
4.8 /
9 5.6
4.1 /
4.5 11.5
3.8 /
48 16.2

Selectivity(%)

C;Hg

79

82

85

88

39

86

Yield (%)
C.H,
3.9
3.9
1T
3.6
18

4.



Table S2 Catalytic activities of reported chromium-based catalysts toward ODP reaction

C;H, H,
WHSV CO,: C;Hy C;Hg: CO, production production
Catalysts (CO,-C;Hy) T(°C) ratio M;a:;:re ratio elfgtl.i[:i rate rate Ref
(ml/g/h) (feedgas) (consumed) & ) (mmoV g, (mmol/g,.,
/h) /h)
0.5wt%Ni- 9000
0, _ . ;
IOWIA)(JII;JX/SBA (10%-10%) 600 1:1 1h 1:0.63 90 9.44 N/A 1
1.27wt% 9000
CrO,(/nSl;is;porous (10%-10%) 600 I:1 40 min N/A 89 11.25 N/A 2
N .
0'97“"/"2303/810 3600(No dilution) 600 5:1 0.75h N/A 94.5 3.96 N/A 3
5
s 667 h-1(volume ;
0, .
Swt%Cr/SiO, velocity,30%-15%) 550 2:1 20 min N/A 90 N/A N/A 4
2wt%Cr/Si0,- 200 h™!(volume ) . .
(disordered-porous)  velocity,30%-15%) et 2 Almin el o8 Na L >
0, 10).=
g\ﬁ;g{ f;;lr 6000 (90%-10%) 600 9:1 / N/A 832 8.58 N/A 6
Swt% Cr,0,-5i02 Lo 550 1.6:1 10 min N/A / 12.85 N/A 7
g (20%-12%) o ’
9000 4
0, - 2 -
Twt%Cr/SBA-1 (33%-6.6%) 550 5:1 10 min 1:0.45 85 8.58 N/A 8
((:;Sécl)é;%b 7500(68%-12%) 550 5.7:1 0.5h N/A 90 6 4.5 9
3.4wt%Cr/SBA 9000(33%-6.6%) 550 5:1 10 min 1:0.69 87.9 7.74 5.8 10
| Oi::;"f;ﬁ;'io 12000(33%-33%) 493 1:1 50 min 1:0.76 85 136 9.5 This work
o 2

Fig. S1 TEM image of silica gel support
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Fig. S2 Cr 2p (a) and Ru 3d (b) XPS spectra of Cr;;0,/SiO; (purple), Ru;Cr;(0,/SiO; (red), and
Ru;Cr;¢0,/Si0; (blue) after 50 min of reaction.
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Fig. S3 Nitrogen adsorption-desorption isotherm (a) and the corresponding pore-size distribution
curve (b) of the different samples.



Table S3 Textural properties of different samples

Pore Volume Pore size
2
Sample BET (m%/g) (em*/g) (mm)
Sio, 511.3 0.81 2-10
Cr,p0,/S10, 400.2 0.72 2-10
Rulcrmoxlsi02 4]35 072 2-10
Ru;Cr,,0,/Si0, 410.9 0.72 2-10
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Fig. S4 Regenerative test of Ru;Cr;cO,/Si0; catalyst.
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