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Table S1. Catalytic efficiency of metal oxide materials in the ethane ODH reaction.

Data point Catalyst Oxidant Selectivity Conversion Temperature Yield Ref.
No. in % % (°C) %
Figure 47
LaSr.020x 0, 64 46 800 34-46 1
SmSr,,0, 66 52 855
1 SMNag 628P0.0140x 68 67 867
2 Sr-La,0s (Sr/La=0.1) 0, 83.4 59.1 850 - 2
Sm,0; 0, 60.6 8.2 700 - 3
3 90La-NaAl 77.5 17.2 -
4 YBa,Cu307.021F0.16 0, 81.8 84.1 680 68.8 4
YBa,Cu307.0.18Clo 13 72 92.5 66.6
LaggSro2Fe0s.0.103F0.216 0, 62.1 76.8 660 47.7 5
5 Lag Sro2Fe03..103Clo.164 68.4 84.4 57.6
6 La;.65r0.4CuUOs gs57X0.143 0, 76.7 83.2 660 63.8 6
La;.65r0.4CuUO3 gs56X0.126 74.6 79.6 59.4
Sro.63Ca0.27CUO1 901X0.088 0, 67.2 73.5 650 - 7
7 Sro.63C20.27CUO1 950X0.036 74.4 87.4 680
8 Ba(Cegy Cap.1)029 0, 59 60 750 35 8
Ba(CepoY0.1)O0z.05 11 21 23
Ba(Cepglap1)Oz.0s 48 50 24
Ba(Ceo.sNdo.1)O0z.05 57 55 31
9 a-Sb,0,+ Mo-V-0O 0, 28.1 11.7 500 3.3 9
a-Sb,0,4+ Ni-V-O 21.2 8.5 1.8
10 Ga/Cr-ZrP 0, 25 7.4 400 - 10
Al/Cr-ZrP
23.9 5.4 -
MogV,Al;Ox 0, 70.4 3.9 340 - 1
MogV,Ga;0x
MogV,Bi;Ox 69 5.6
MogV,Sb,0x
MogV,Te;Ox 69.2 35
74.7 16.8
11 72.5 18.2
Co;5Mg;5(PO,); 0, 69.4 10 550 - 12
Pt/y-Al,03 0, 64.7 59.9 936 - 13
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12 BaMnAl;;049 68 75.9 980
13 La;.855r0.15CUO3.930Clo 053 0O, 73.2 82.8 660 - 14
Ndy.5C€0.15CUO3 051 Fo.002 61.8 72.1
Lap sBap ,Mng7Cup 307 80sF0.124 0O, 66.8 49.2 680 32.9 15
Lag sBag,Mng 7Cu(305.817Clo 114 69.5 73 50.8
14 Fe3*-Cs, sH1 sPVMO041040 0O, 39 10 425 3.9 16
15 Sro.1Lap1Nd; Oy 0O, 70.8 79.2 940 56.1 7
Bi,Sr,CaCU;0;811Fo 366 0O, 72.5 70.8 680 51.3 18
16 Bi,Sr,CaCU,07.901Clo 304 76.6 77.2 59.1
17 LaMnOs/ y-Al,O5 0, 65 84 950 55 19
18 Fe,P,O, 0, 85.9 26.6 650 - 20
19 Sro.1Lag1Nd; 0, 0, 71.2 65.2 700 46.4 21
20 Mo-V-Nb-O (1-0.6-0.12) (o)} 60.5 21.5 400 13 22
21 V-Mg-O (V/Mg=10.6) 0O, 78.29 43.6 600 34.1 23
22 LiCl-Dy-Mg-O 0O, 87.5 88 610 77 24
23 C00.280Cr0.3985N0.158Wo.1640x 0, 63 33 500 21 25
C00.086Cr0.249Ca0.196 46 30 14
Mno.208P0.0745N0.0903Wo0.1640x
Cro.501M00.4715N0,0280x 56 32 18
Cro.693M00.584AU0 0230 52 34 18
Cro.426M00.161G@0.2455M0.043Z0.1240x 53 32 17
Cro.601M00.246AU0.041MN0.0.1120x 54 32 17
Cro.570M00.233AU0,038G30.109Z10.0490x 51 32 16
Cro.790M 00,2900« 54 32 17
SNg.49Wo.510x 71 1 1
24 Mo0y.71V0.21Nbg g0y 0, 96 5 570 - 26
25 Nio.62Ta0.10Nbg 280 0, 86.2 20.5 300 - 27
26 4Zr-VPO (o)} 80 10 475 - 28
3Bi-VPO 74.5 10 -
27 MoV, 39Teq.16Nbg 170, 0O, 93.9 39.8 380 - 29
MoV, 1Nbg ;1 T€g 010 0O, 72.2 13.6 400 - 30
28 MoV,14Nbg 17T€0.190, 94.9 27.3 400 -
29 Cay0.Cox(PO,)s(OH), 0O, 63 35 550 22 31
Nbg sPMo,,Pyr 0O, 29 16 380 - 32
Nbg 4sPMo4,Pyr 28 17 -
Nbg esPMo,,VPyr 36 7.4 -
Nbg,PMo;,VPyr 41 5.5 -
30 NbysPMo;,GaPyr 30 18 -
31 V/TiP 0, 56.5 31.8 700 - 33
32 MoV, 31Tep2Nbg 1404 0O, 87 90 400 - 34
33 MoV, 155bg 150 0O, 81.5 64.6 400 52.5 35
34 Nig.esNbg.1s0 0, 70 66 400 46 36,37
35 Cr/TS(30) CO, 90 52.7 650 47.4 38
36 Cr-O 0,, CO, 72 29 400 - 39
37 Nig.gsNbg 150, 0O, 67.8 66.7 400 - 40
38 Li-Sr-MD 0O, 91 44 580 - 4
Li-Ba-MD 88 40 -
Li-Na-MD 86 46 -
Li-K-MD 96 27 -
39 Co-BaCO; CO, 92.2 48 650 44.3 42
40 Pt, Sn/Mg(Al)O CO, 98.7 6.1 600 - 43
41 Ni-Nb-O 0O, 83 20.5 375 - 44
MoV, 1Nbg 150, (o)} 44.8 24.3 380 - 45
42 MoV, 185bg 180y 75.5 45.6 -
MoV, 51T€0.160x 73.7 46.3 -
MoV, 1 Teq.16Nbg 180, 85.4 25.1 -
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43 Moy,VP 0, 67.7 14.3 550 8.8 46
Nano-NiO 0, 45.4 35 350 15.9 47
Meso-NiO 51.5 43.3 450 22.5
a4 Meso-NiMgO 53.18 56.6 450 30.1
45 Co0,/MgAl,0,-HT CO, 89.5 55.2 650 49.4 48
(Hydrothermal)
Co0,/MgAl,0,-CP (Co- 85.5 50.5 43.18
precipitation)
46 BaCepg5Y0.1503.5 90 35 700 - 49
a7 BaCegsY0.1503.5 90.5 36.7 700 - 50
Pt/ Mg(Al)O 0, 99.9 0.66 600 - 51
48 Pt-Sn/Mg(Al)O 99.9 2.6 -
Pt-Sn/Al,O; 0, mixed 91.4 8.3 700 - 52
49 LaMnO; with H, 71.4 13.8 -
Ni-Nb-O 0, 90 4.4 400 - 53
Ni-Ta-O 90 0.36 -
Ni-Ti-O 84.9 3.1 -
50 Ni-Al-O 63.5 8.91 -
Ni-Ga-O 54 9.17 -
Ni-Mg-O 28.6 7.5 -
Ni-Li-O 19 5.26 -
51 MoV, 4Nbg »,0, 0, 76.9 10 400 - 54
52 Nig.gsNbg 150 0, 78 33 350 25.7 55
53 5-Co0,/MgAl,0, CO, 98.4 47.5 650 9.4 56
Moy 16Nbs 4,0, 0, 70.17 0.82 380 - 57
54 Mo, 3Nb, ;0,, 67.87 3.49 -
55 Ni2-Al-500 0, 73.1 23.1 500 16.9 58
56 NiW0.36 0, 60 5 400 - 59
57 NiO-CeO, 0, 59 10.4 275 6.14 60
58 Nby 03Nig.9,0 0, 62 41 350 25 61
Nby 04Nig.960 64 39 25
59 BaCl,-TiO,-Sn0O, 0, 92.6 65.5 720 60.4 62
60 Orthorhombic MOsVO; 0, 81.8 56 335 - 63
61 NiWwO 0, 59.5 11.8 450 - 64
62 NiSn 0, 87 10 300 - 65
NilLa 56 10 -
NiZr 78 10 -
63 M1(Sb, Nb)- V- 6.6 0, 97 10 385 - 66
M1(Te)- V- 6.8 95 10 -
Ga-NiO 0, 53 10 400 - 67
64 Nb-NiO 88.3 10 -
Li-NiO 17.9 10 -
65 NiNb-E1 0, 81.8 28.3 350 23.1 68
NiNb-C1 77.3 17.8 13.8
66 NizoAz0-0rg 0, 82 14 350 - 69
67 MoVNbTeO, 0, 85 73 460 - 70
68 NigsNb;5(300) 0, 70 40 330 - 7
69 Ni-Nb-Cr-O 0,and 65 26 450 32 72
CO,
70 VO,/Al,0;5-ZrO, Lattice 89 11 525-600 - 73
oxygen
71 Cr/ZrO, CO, - 47.56 700 43.17 74
Nb-NiO 0, 83.4 8.6 450 - 7
72 Sn-NiO 83.7 8.8 -
73 NiO/TiO, O, 74.5 55 400 41 76
74 Mo0;Vo3T€0.23Nbg 12Bio.02s 0, 95 37 400 - 7
75 Nig.g5C€0.075Zr0.0750/Al, 03 0, 54.6 37.5 450 - 78
76 Ce0,-NiO-Al,0;3/Ni-foam 0, 55 37 450 - 7
77 NaW-MgsMnOg Lattice 87 64 850 55 80
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78 Nb,0s-NiO/Ni-foam 0, 68 60 410 - 81

79 Ce0,-Zr0,-NiO-Al,0;/Ni-foam 0, 60.6 40.3 500 24.4 82

80 BaO-Ce0,-Zr0, 0, 48.5 55.7 700 27.01 83

BaCl,-TiO,-Sn0, 97.6 13.7 13.4

81 NiO/Ti-Si-O 0, 83.3 9.5 400 - 84

82 0.5CeNiNb 0, 65 15 400 - 85

83 NiO/P25TiO, 0, 89 10 450 - 86
NiO/PCH-Ti 78 10 -

84 CrO,/AlL,0; co, 90 14 700 - 87
Cr0,/Zr0, 80 5 -

Table S2. Catalytic performance of molecular sieves in the ethane ODH reaction

Data point No. in . Selectivity Conversion Temperature Yield
Figure 47 Catalyst support Oxidant % % c) % Ref.
85 CoH-BEA 60.5 5.2 -
CoH-MFI 54.7 5.2 -
0, 450 88
CoH-MOR 76.2 2.2 -
CoH-FER 78.3 0.8 -
- N 75 a4 _
Fe-H(Al)ZSM-5 N,O 350 .
86 H(Fe)ZSM-5 58.4 62.7 -
87 Cr/H-ZSM-5(1900) Cco, 68.2 69.5 650 - °0
10%Ce/SBA- 0
88 15/A1,0,/FeCrAl Cco, 87.2 63.9 750 55.7
89 5Cr-10Ce/SBA-15 co, 96 55 700 52.8 92
5%Cr/SBA- 03
90 15/A1,0,/FeCrAl Cco, 95.5 66.5 750 63.5
91 Ni/HY 74.5 - 600 15.8
()2 94
Cu/HY 453 - 5.5
92 Ga203/HzsM- CcoO, 93.7 14.5 500-650 13.6 95
5(97)
LiCl/HZSM-5 0, 88 84.1 650 74.1 %
93 Ni/K-Y 77.9 18.8
Co/K-Y 30.7 17.3 -
0, 600 97
Cu/K-Y 23.6 17 -
Fe/K-Y 35.5 11.7 -
94 V-SBA-16 0, 63.3 40.7 600 - o8
95 CrAPSO co, 94.8 40 700 - %9
(NaMg)/NaY 100 2 2
(NaMg)/NaY-
La(Cl) 2 2
(KMg)/NaY-La(Cl) 27 27
96 (RbMg)/NaY-La(Cl) 40 40
CsMg)/NaY-La(Cl 7 7
(CsMg)/NaY-La(Cl) o, 500 100
(NaKMg)/NaY 8 8
(NaKMg)/NaY-
La(Cl) 20 20
(NaKMg)/NaY-
La(N) 12 12
(NaKMg)/NaY-
Th(N) 18 18
4 | Chem Soc Rev., 2019, 00, 1-47 This journal is © The Royal Society of Chemistry 20xx
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