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Fig. S1 2Al MAS NMR spectra and their deconvolution results of the 5Co1.6Fe/Al,03

and 5Co1.6Fe/Al,05-com catalysts.
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Fig. S2 (a) Nitrogen sorption isotherms of the Al,05-com and 5Col.6Fe/Al,03-com

catalysts. The isotherm of the Al,03-com is offset vertically by 100 cm3 g1, STP. (b)

The pore size distribution of the Al,03-com and 5Co1.6Fe/Al,05-com catalysts.



5Co/AL203

=

=

‘g 5Col.6Fe/Al2Os |

E —\—‘—.—7
1.6Fe/Al203

| , I Y I |
730 @ 720 710 700
BE (eV)

I
740

Fig. S3 XPS spectra in the Fe 2p region of the 5Co/Al,03, 5Col.6Fe/Al,O5; and

1.6Fe/Al,0; catalysts.
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Fig. S4 Propane conversion and propylene selectivity over the 5Fe/Al,0O; catalyst as a
function of reaction time. Reaction conditions: temperature, 590°C; catalyst weight,

0.1 g; gas feed, 16.2 kPa C3Hg, and N, balance; flow rate, 25 mL min-.
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Fig. S5 (a,b) HR-TEM images of the 5Col.6Fe/Al,O3 catalyst after 14-hour test in
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Fig. S6 (a) HAADF-STEM image of the 5Col.6Fe/Al,05 catalyst after 14-hour

propane dehydrogenation reaction.

(a)

test in propane dehydrogenation, and (b) EDX elemental mapping analysis of

Al-K, O-K, Co-L, and Fe-L edges.
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Fig. S7 XRD patterns of series of cobalt-based catalysts after the propane

dehydrogenation test.
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Fig. S8 TGA and DSC curves of the 5Co/Al,0O5 catalyst after 3.5-hour test in propane

dehydrogenation.
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Fig. S9 TGA and DSC curves of the 5Col.6Fe/Al,O; catalyst after 14-hour test in

propane dehydrogenation.
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Fig. S10 TGA and DSC curves of the 5Col.6Fe/Al,0s—com catalyst after 12-hour test

in propane dehydrogenation.



Table S1. The catalytic properties of y-Al,03 nanosheet supported cobalt catalysts in

propane dehydrogenation.?

Catalysts Conversion (%) Selectivity (%)

CsH¢ GCHg CH, CH,
Al,03 0.8 72.8 18.1 0.2 8.9
1Co/Al,0; 5.7 93.6 0.1 3.9 2.4
3Co/Al,03 14.5 96.8 0.1 1.7 14
5Co/Al,03 15.8 97.0 0.2 1.5 1.3
10Co/Al,04 11.6 94 0.4 2.2 3.4

a Reaction condition: temperature, 590°C; catalyst weight, 0.1 g; gas feed, 16.2

kPa CsHg and N, balance; flow rate, 25 mL min%; reaction time, 2h.

Table S2. The catalytic properties of series of cobalt-based catalysts in propane

dehydrogenation.?

Selectivity (%)

Catalysts Conversion (%)
CHg CyHg C,H; CH,
5Co/Al,03 15.8 97.0 0.2 15 13
5Co1.6Fe/Al, O3 22.4 97.3 0.2 1.2 13
5Co01.6Cu/Al,03 104 954 01 28 1.7
5Co01.6Mn/Al,0; 134 969 0.1 16 14
5Co/Al,03-com 16.2 969 0.1 1.7 13
5Co1.6Fe/Al,05-com 16.5 9.2 04 1.7 1.7

@ Reaction condition: temperature, 590°C; catalyst weight, 0.1 g; gas feed, 16.2

kPa C3zHg, and N, balance; flow rate, 25 mL min1; reaction time, 2h.



Table S3. The summary of catalytic performances in propane dehydrogenation over some typical catalysts reported in literatures.

Temp Gas feed GHSV WHSV Time Conversion Selectivity Specific activity 2
Catalysts Ref.
(°C) (in volume ratio) (mL-gearth?)  (ggar™h?) (h) (%) (%) (x10°2 molczyg-molt-st)
This
5 wt%Co1.6 wt%Fe/Al,03 590 C,Hy/N,=4/21 2400 4.7 2 22.4 97.3 7.7
work
5.7wt%Co/AlLO,-re-oxidizd 600 C,H./N,=15.4/30.8 465 0.9 2 26.0 93.0 2.5 [1]
20wt%Co5wt%S/AlL0, 560 C,Hg=12 360 0.7 6 21.0 76.0 0.2 [2]
11.1wt%CoAl,0, 600 C,Hg/N2=1/19 300 0.6 5 15.0 80.0 0.6 3]
5wt%Co/Al,0, 560 C,H=12 240 0.5 6 28.0 90.0 0.9 [4]
5wt%Co/Al,0,-NS 600 C,H,/He=2.7/27.3 550 11 5 17.6 81.0 2.0 [5]
C3H8/H2/N2=
7wt%Co-AlLO,-HT 590 1600 2.9 5 21.1 97.1 3.7 6]
4/3.6/12.8
20wt%Fe-P/Al,0, 600 C,Hg/No=1/20 150 0.29 55 15.0 80 0.06 (71
5wt%Fe'/SiO, 650 C,H,/Ar=3/97 100 0.2 18 6.3 99 0.1 (8]
12wt%V0,/Al,0, 600 C,H/H=1/1 1530 3.0 - 33.0 94.0 2.5 [9]
1wt%Sn-Cr,03/A10, 610 C,Hy/No=1/4 260 0.5 - 50.0 90.0 7.3 [10]
7wt%Cr,03/Al,0, 580 C,Hy/Ha/No=7/7/11 2800 5.5 1 15.5 98.0 4.0 [11]

aSpecific activity is defined as the moles of C3Hg formation per mole of metal atom per second.
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