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Figure S1. TEM of (a) Zn;Cr>-CO;* and (b) Zn;Cr,-CrO4* p
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Figure S2. Raman spectrum of the Zn;Cr,-CO3*and Zn,Cr,-CrO4* precursors.
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Figure S3. XPS spectra of Cr 2p over the Zn;Cr,-CrO4* precursor.
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Figure S4. XRD patterns of (a) different compositions of ZnCr-CrO4>~MMO and (b) Zn;Cr>-
CrO4” calcined at different temperatures.
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Figure S5. TEM of (a) ZnCr,-CO3*-MMO and (b) Zn;Cr,-CrO4>-MMO.



~
&

~—
~
3

184
164

—
[T
1 1

104

a o
1 1

Zn,Cr-Cr
Mg,Cr-Cr

44

Propane conversion (%)

( ) 100 4 Zn,Cry-Cr Zn,Cry-Cr
Zn,C,-Cr
—_ Zn,Cr-Cr
4 Mg,Cr,-Cr
R 20y
Zn,Cry-Cr =~ 80
£
3
g 60
3 Zn,Cry-C
@
o
Zn,CrCr S 40 -
Z
S
I
>
Zn,C,-Cr 20 A
Zn,Cry-C

Figure S6 (a) Initial propane conversion and (b) propylene selectivity of Mg>Cr;-CrO4>-MMO,
Zn;Cr-CO3*-MMO and Zn;Cr,-CrO4*-MMO (Reaction conditions: 550 °C, WHSV =22.3 h*!,

C3H31N2 = 124.32).
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Figure S7. (a) Propane conversion and (b) propylene selectivity of Zn;Cr,-CO3*-MMO and
Zn;Cr,-CrO4>-MMO (Reaction conditions: 550 °C, WHSV = 22.3 h'!, C3Hg:N, = 1:4.32). (c)
Propane conversion and (d) propylene selectivity of Zn;Cr,-CrO4*-MMO with different WHSV.
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Figure S8. (a) NH3-TPD and (b) Py-IR of different proposition ZnCr-CrOs*-MMO.
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Figure S9. XPS spectra of Cr 2p over Zn;Cr,-CO3*-MMO after reaction.
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Figure S10. XRD patterns of Zn;Cr,-CO3*-MMO (a) and Zn;Cr»-CrO4>-MMO (b) after reaction.
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Figure S11. TEM of Zn;Cr,-CO3*-MMO (a) and Zn;Cr>-CrO4>-MMO (b) after reaction.
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Figure S12. TGA of Zn;Cr,-CO3*-MMO and Zn;Cr,-CrO4*-MMO after reaction.



Table S1. Comparison of catalytic performance in this work with previous works.

Catalysis Temperature( | WHSV Feed composition | Conversion | Selectivity Ref
°0) (%) (%0)
Co-AlO3 590 2.9h" CsHg:H2:N, 24.8 >97.1 [40]
=1:0.8:3.2
0.5%Co@Si- 590 3.66h" | CsHgHyN, =5:4:5 25 >03 [41]
BEA
MooN 500 / 10 vol% C3Hgin Ar ~11 95 [37]
Co SAs/Si0, 550 29h'! CsHg: N, =2:6.4 25 95 [42]
NMs
Na-Sn-Beta-30 630 / 20 mol % C3Hzg/80 40 92 [38]
mol % N,
VOx/AlL,O3 600 3ht! 28 vol% C3Hs, 28% 32 94 [43]
H» in N,
Cr-Al-800 600 / / 33.2 90.4 [31]
Zn-4@S-1 600 2.4h! 10% CsHjg balanced 41 97 [44]
by He
Zno3Cr 480 5000 ml h* C3Hg:Ar = 5:95. 31.3 94 [45]
lgcat!

CrZrOy/SiOs 550 34.5h! 40vol% CsHg in N 30 85(C=30) [46]

Rh0.5Sn3.0 600 10.8h! H2:N,:CsHg = 1:1:1 30.8 96.3 [47]

VO/ZrO, 550 2.07h’! CsHs:N2:H, =7:36:7 ~25 >80 [48]

CoOx@NC/S-1 600 1.5h! CsHg:N2 =5:19 40 >97 [49]

CrOx/HZSM-5 / 0.59h! CsHsg:N; = 5:95 ~32.6 ~94.2 [32]
ZnCrr-Cr- 550 8.9h! C3Hg:N>=1:4.32 27 >90 This work

MMO




Table S2. NH3 desorption property of the catalysts.

Catalyst Weak acid site Medium acid Site Strong acid site Total acid site
(mmol/g) (mmol/g) (mmol/g) (mmol/g)

ZnyCri-CrO4*- 0.1847 0.0354 0.0295 0.2496
MMO

ZnCri-CrO4*- 0.1954 0.1662 0.0824 0.4440
MMO

Zn Cr,-CO5”- 0.1185 0.1450 0.1978 0.4613
MMO

Zn,Cr2-CrO4*- 0.2157 0.1396 0.2503 0.6056
MMO

ZnCr3-CrO4*- 0.2024 0.0880 0.0567 0.3471
MMO




