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Table S1 Catalytic data of representative activated carbon supported cobalt catalysts for Fischer Tropsch 

synthesis.

Reaction conditions C sel./%

Catalysts T/

℃

H2/

CO

P/

MPa

GHSV/L 

gcat
-1h-1

CO 

conv.

/% CO2 CH4 C2-C4 CH5+ ROH

MTY/10-

5molCO 

gCo
-1 s-1

Ref

15Co/AC 65.2 2.1 22.6 19.2 36.0 20.1 0.36 1

15Co-0.2Al2O3/AC 68.5 2.0 21.0 11.9 37.4 27.7 0.38 1

15Co-0.9Al2O3/AC 79.0 2.4 14.8 8.7 52.4 21.7 0.44 1

15Co-1.9Al2O3/AC 84.9 2.9 13.2 6.2 58.9 18.8 0.47 1

15Co-3.8Al2O3/AC

220 3 2 0.2

82.8 4.1 16.8 7.5 56.6 15.0 0.46 1

15Co/AC 13.5 8.6 31.7 37.5 − 22.2 0.56 2

15Co-0.1La/AC 16.8 6.5 27.2 32.8 − 33.5 0.69 2

15Co-0.5La/AC 21.4 5.1 23.8 32.2 − 38.9 0.88 2

15Co-1.0La/AC 16.9 6.1 24.2 31.8 − 37.9 0.70 2

15Co-2.0La/AC

222 1.5 2 0.2

8.0 7.4 31.4 24.1 − 37.1 0.33 2

15Co/AC 31.7 0.8 53.9(C1-C4)a 25.1 20.2 0.44 3

15Co-0.1Li/AC 18.7 1.4 44.8(C1-C4) 26.1 27.7 0.26 3

15Co-1.0Li/AC 14.2 1.9 38.8(C1-C4) 26.8 32.5 0.20 3

15Co-2.0Li/AC

220 3 2 0.5

11.9 2.2 29.3(C1-C4) 34.2 34.3 0.16 3

15Co/AC 24.2 0.4 43.0(C1-C4) 39.1 17.5 2.67 4

15Co-0.5Fe/AC 27.4 0.7 44.0(C1-C4) 35.0 20.2 3.02 4

15Co-1Fe/AC 24.8 1.0 55.0(C1-C4) 23.1 20.9 2.73 4

15Co-3Fe/AC 14.8 1.7 58.3(C1-C4) 17.8 22.3 1.63 4

15Co-5Fe/AC

220 3 2 4.0

16.4 1.6 57.8(C1-C4) 20.0 20.6 1.81 4

15Co/AC 64.3 1.5 37.7(C1-C4) 45.3 15.4 1.59 5

15Co-0.05Ca/AC 56.2 1.4 32.7(C1-C4) 42.5 23.5 1.39 5

15Co-0.1Ca/AC 49.0 0.7 29.9(C1-C4) 38.8 30.6 1.22 5

15Co-0.5Ca/AC

220 3 2 0.9

24.7 1.3 48.0(C1-C4) 21.4 29.3 0.61 5

15Co-1Zr-0.5La/AC-H 55.0 3.7 75.6(Hydrocarbons) 21.7 0.76 6

15Co-1Zr-0.5La/AC-S 21.5 6.4 71.1(Hydrocarbons) 22.5 0.30 6

15Co-0.5La/AC 58.0 2.0 77.6(Hydrocarbons) 20.4 0.80 6

15Co/AC 74.0 4.4 82.4(Hydrocarbons) 13.2 1.02 6

15Co-1Zr-0.5La/Al

225 3 2 0.5

84.0 12.3 83.4(Hydrocarbons) 4.5 1.16 6

15Co/AC 28.9 0.6 23.1 23.5 32.0 20.8 1.59 7

15Co-1Cr/AC 35.0 0.5 21.3 22.7 36.6 18.9 1.93 7

15Co-2Cr/AC 47.0 0.6 20.8 21.7 41.4 15.5 2.59 7

15Co-3Cr/AC 45.6 0.5 18.1 20.3 42.5 18.6 2.51 7

15Co-5Cr/AC

220 3 2 2.0

30.1 0.8 20.4 24.5 35.8 18.5 1.66 7

10Co-0.5Mn-0.1La/AC 14.8 0.9 11.7 35.0 31.0 21.4 1.22 8

10Co-0.5Mn-0.5La/AC 20.8 2.0 10.2 33.6 29.4 24.5 1.72 8

10Co-1Mn-0.1La/AC 21.0 1.1 9.4 32.6 34.1 22.9 1.74 8

10Co-1Mn-0.5La/AC 23.0 2.5 9.0 31.3 32.1 25.1 1.90 8

10Co-1Mn-1La/AC

220 3 2 2.0

14.7 3.1 12.0 34.4 25.3 25.2 1.22 8
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10Co-0.5Mn-1La/AC 8.3 2.5 18.3 34.4 18.0 26.8 0.69 8

10Co/AC 49.7 − 18.5 18.2 63.3 − 1.12 9

10Co-4Zr/AC 86.4 − 14.2 14.8 71.0 − 1.11 9

10Co-4Zr-0.1La/AC 90.7 − 13.7 14.2 72.1 − 0.68 9

10Co-4Zr-0.2La/AC 92.3 − 11.5 13.8 74.7 − 1.12 9

10Co-4Zr-0.3La/AC 87.9 − 12.1 14.6 73.3 − 1.11 9

10Co-4Zr-0.5La/AC 85.1 − 14.4 15.2 70.4 − 0.68 9

10Co-4Zr-1.0La/AC

250 3 2 0.5

75.9 − 16.7 17.1 66.2 − 1.12 9

15Co/AC 38.9 − 20.4 18.2 61.4 − 0.54 10

15Co-0.5V/AC 45.3 − 12.1 15.9 72 − 0.62 10

15Co-1V/AC 56.5 − 13.9 17.5 68.6 − 0.78 10

15Co-2V/AC 73.1 − 15.3 18.8 65.9 − 1.01 10

15Co-4V/AC

220 3 2 0.5

87.4 − 18.4 18.7 62.9 − 1.20 10

C2+ 

paraff

insb

Olefin ROH

15Co/AC 47.5 0.7 22.9 47.1 14.7 14.6 2.62 11

15Co0.5Mn/AC 40.5 1.8 8.6 29.0 41.4 19.2 2.23 11

15Co1Mn/AC 29.1 2.4 8.1 29.6 38.5 21.4 1.60 11

15Co2Mn/AC

220 3 2 2.0

14.3 3.1 9.7 25.7 41.7 19.8 0.79 11

GHSV=Gas hourly space velocity(L gcat
-1 h-1); TOS=Time on stream(h); CO conv.=CO 

conversion(%); C2-C4=Hydrocarbons with carbon number of 2-4; CH5+=Hydrocarbons with carbon 
number above 5; ROH=Alcohol selectivity; MTY=Cobalt time yield(10-5molCO gCo

-1 s-1); 
aC1-C4=Hydrocarbons with carbon number of 1-4; bC2+ Paraffins=Paraffins with carbon number 
above 2.

Table S2 Catalytic data of representative carbon nanotubes, carbon nanofibers, and carbon spheres 

supported and MOF-derived cobalt catalysts for Fischer Tropsch synthesis.

Reaction conditions CH sel. /%

Catalysts T/

℃

H2/

CO

P/

MPa

GHSV/L 

gcat
-1h-1

CO 

conv.

/%

CO2 

sel.

/% CH4 C2-C4 CH5+

MTY/

10-5molCO 

gCo
-1 s-1

Ref

10Co/CNT 22.0 − 16.0 9.0 75.0 3.27 12

10Co/CNT-cold acid 35.0 − 21.0 6.0 73.0 5.21 12

10Co/CNT-hot acid

220 2 2 3.6

50.0 − 25.0 7.0 68.0 7.44 12

15Co/CNT-CSTR 220 2 2.5 − 45.0 − 10.0 10.0 80.0 1.49 13
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25Co/CNT-CSTR 68.0 − 10.0 8.0 82.0 1.35 13

35Co/CNT-CSTR 77.0 − 9.0 6.0 85.0 1.09 13

15Co/CNT 25.9 − 30.6 7.4 62.0 2.74 14

15Co-in-CNT 26.1 − 25.9 7.5 66.6 2.76 14

15Co-out-CNT 23.2 − 31.1 8.8 60.1 2.46 14

15Co-out-CNT-300 9.0 − 12.4 3.0 84.6 0.95 14

15Co/CNF 23.0 − 35.1 8.7 56.2 2.43 14

15Co/CMC

225 0.8 2 3.8

4.4 − 2.0 1.2 96.8 0.47 14

13.2Co/CNT-IM 25.9 − 30.6 7.4 62.1 3.11 15

4.3Co/CNT-DP 9.9 − 23.5 4.4 72.1 3.65 15

5.2Co/CS-IM 2.6 − 0.6 0.3 99.1 0.79 15

1.5Co/CS-IM

225 0.8 2 3.8

3.7 − 4.0 1.2 94.8 3.92 15

9Co/CNT-H2O 29.0 − 4.0 5.0 91.0 2.66 16

9Co/CNT-EtOH 42.0 − 5.0 5.0 90.0 3.86 16

9Co/CNT-PrOH 37.0 − 6.0 6.0 88.0 3.40 16

9Co/CNT-GPO-H2O 16.0 − 11.0 7.0 82.0 1.47 16

9Co/CNT-GPO-EtOH 21.0 − 11.0 7.0 82.0 1.93 16

9Co/CNT-GPO-PrOH

220 2 2 2.0

20.0 − 10.0 7.0 83.0 1.84 16

15Co/CNT-Al2O3 18.8 − 48.4 20.3 29.1 − 17

15Co/CNT-MgO 12.2 − 34.3 25.8 41.3 − 17

15Co/Al2O3 12.6 − 60.3 19.4 17.9 − 17

15Co/MgO

220 0.1 2 −

16.1 − 22.7 35.2 38.0 − 17

15Co/FM 54.0 − 22.0 10.0 68.0 1.10 18

15Co/CNT 38.0 − 14.0 4.0 82.0 0.67 18

15Co/CNF

220 2 2 0.1

20.0 − 0.0 6.0 94.0 0.20 18

10Co/MWCNT 27.2 − 6.0 6.6 87.4 5.60 19

10Co/MWCNT-HNO3-

10
34.4 − 5.8 9.8 84.4 7.10

19

10CoMWCNT-HNO3-

50

220 2 2 5.0

33.6 − 10.2 14.8 75.0 6.90
19

12Co/CNF − − 44.0 34.0 22.0 2.90 20

12Co0.15Mn/CNF − − 32.0 38.0 30.0 3.80 20

12Co0.6Mn/CNF − − 22.0 38.0 40.0 2.70 20

12Co1.2Mn/CNF − − 19.0 37.0 44.0 1.50 20

12Co2.4Mn/CNF

220 0.1 2 9.4

− − 18.0 34.0 48.0 0.30 20

9.5Co/CNF 60.0 − 18.0 8.0 74.0 4.10 21

9.5Co0.028Mn/CNF 60.0 − 14.0 8.0 78.0 5.10 21

9.5Co0.13Mn/CNF 60.0 − 15.0 8.0 77.0 6.80 21

9.5Co0.3Mn/CNF 60.0 − 20.0 14.0 66.0 5.80 21

9.5Co1.1Mn/CNF

220 2 2 −

60.0 − 21.0 27.0 52.0 2.70 21

2.0 − 40.0 37.0 23.0 0.64 2211Co/CNF-L

15Co/CNF-H
220 2 0.1 −

2.0 − 20.0 27.0 53.0 1.24 22

14.8Co@C-400 20.1 17.1 21.2 45.1 33.7 2.02 23

14.8Co@C-600
270 2 2 3.6

78.6 15.3 13.6 29.6 56.8 7.90 23

mailto:14.8Co@c-400
mailto:14.8Co@c-600
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14.8Co@C-800 60.3 18.9 15.3 31.8 52.9 6.07 23

10Co/HCS 26.0 − 13.4 7.9 78.7 2.70 24

10Co/N-HCS-600 30.0 − 18.5 18.3 63.2 3.10 24

10Co/N-HCS-900

220 1 2 5.4

34.0 − 15.7 8.5 75.8 3.50 24

79Co1K/C 4.0 − 37.0 44.0 12.0 1.12 25

70Co5K/C 1.0 − 27.0 22.0 16.0 0.32 25

70Co10K/C

300 4 1 36.0

1.0 − 27.0 44.0 4.0 0.32 25

50Co@C-0CTAB 35.6 1.8 26.0 10.9 63.1 2.00 26

51Co@C-2CTAB 34.2 1.2 23.3 11.9 64.8 1.86 26

50Co@C-4CTAB 36.2 1.9 26.7 11.2 62.1 2.04 26

51Co@C-8CTAB 40.1 1.8 26.2 11.3 62.5 2.21 26

49Co@C-16CTAB

230 2 2 6.8

30.7 1.8 24.3 10.6 65.1 1.76 26

5Co@MIL-53(Al)-

MW1
50.0 4.5 12.3 13.3 74.4 2.37 27

5Co@MIL-53(Al)-

MW2
50.0 6.3 22.0 20.7 57.3 2.71

27

5Co@MIL-53(Al)-SV

240 2 2 0.67

24.0 5.5 13.3 19.0 67.7 1.19 27

33Co/C-450 17.0 − 56.0 10.0 34.0 1.19 28

44Co/C-500 60.0 − 27.0 13.0 60.0 3.13 28

50Co/C-550 50.0 − 27.0 14.0 59.0 2.32 28

50Co/C-600 49.0 − 32.0 15.0 53.0 2.25 28

57Co/C-700 30.0 − 38.0 19.0 43.0 1.21 28

63Co/C-800 17.0 − 31.0 20.0 49.0 0.62 28

63Co/C-900

235 1 2 5.6

5.0 − 33.0 20.0 47.0 0.18 28

25Co@C-400 12.6 6.9 27.4 20.3 52.3 4.45 29

32Co@C-450 18.6 6.5 21.9 17.7 60.4 32.10 29

32Co@C-500 14.4 4.8 13.0 11.6 75.4 25.40 29

30Co@C-550 16.8 4.7 11.7 10.7 77.6 18.60 29

28Co@C-600

260 3 2 −

13.2 4.9 10.3 7.7 82.0 8.97 29

5%Co@MIL-53(Al) 23.8 5.5 13.3 13.5 73.2 11.80 30

10%Co@MIL-53(Al) 47.1 4.7 14.8 11.9 73.3 11.70 30

15%Co@MIL-53(Al) 60.2 2.0 14.2 10.7 75.1 10.00 30

15%Co@Al2O3

240 2 2 0.7

62.7 2.3 15.7 12.6 71.7 10.40 30

Co@C − 1.0 51.0 32.0 17.0 − 31

Co-2Si@C − 2.0 53.0 32.0 15.0 − 31

Co-4Si@C

300 3 2 48.0

− 3.0 70.0 20.0 10.0 − 31

52Co@C-550 10.0 5.0 20.0 10.0 65.0 1.91 32

30Co@NC-550
230 3 2 3.0

30.0 8.0 24.0 36.0 32.0 9.92 32

Co@C-Ar 6.0 − 20.0 15.0 65.0 − 33

Co@C-C2H2
220 3 2 3.0

10.0 − 15.0 5.0 80.0 − 33

49Co@SiO2-773 13.7 − 6.5 6.3 87.2 4.00 34

51Co@SiO2-873 15.8 − 5.3 4.2 90.5 4.40 34

50Co@SiO2-973

210 2 1 24.0

10.9 − 5.8 4.7 89.5 3.30 34

CO2 sel.=CO2 selectivity (%); CH sel.=Hydrocarbon selectivity without CO2.

mailto:14.8Co@c-800
mailto:0CTAB-Co@c
mailto:2CTAB-Co@c
mailto:0CTAB-Co@c
mailto:0CTAB-Co@c
mailto:0CTAB-Co@c
mailto:Co@MIL-53(Al)-MW1
mailto:Co@MIL-53(Al)-MW1
mailto:Co@MIL-53(Al)-MW2
mailto:Co@MIL-53(Al)-MW2
mailto:Co@MIL-53(Al)-SV
mailto:Co@c-400
mailto:Co@c-450
mailto:Co@c-500
mailto:Co@c-550
mailto:Co@c-600
mailto:5%25Co@MIL-53(Al)
mailto:10%25Co@MIL-53(Al)
mailto:15%25Co@MIL-53(Al)
mailto:15%25Co@al2o3
mailto:Co@c
mailto:Co-2Si@c
mailto:Co-4Si@c
mailto:Co@c-550
mailto:Co@nc-550
mailto:Co@c-ar
mailto:Co@c-c2h2
mailto:Co@sio2-773
mailto:Co@sio2-873
mailto:Co@sio2-973
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Table S3 Catalytic data of representative activated carbon, carbon nanotubes, carbon nanofibers, carbon 

spheres, MOF-derived and other carbon materials support iron catalysts for Fischer Tropsch synthesis.

Reaction conditions CH sel./%

Catalysts T/

℃

H2/

CO

P/

MPa

GHSV/

L gcat
-

1h-1

CO

conv.

/%

CO2

sel.

/% CH4 C2
=-C4

= C2
0-C4

0 C5+
O/P

MTY/10-

5molCO 

gFe
-1 s-1

Ref

10Fe/AC 61.6 42.1 23.8 16.0 22.8 37.4 0.7 11.5 35

10Fe-10Mn-2K/AC 96.8 44.5 14.3 27.5 4.8 53.3 5.7 18.0 35

10Fe-22Mn-4K/AC 93.8 47.7 16.7 26.0 7.4 49.9 3.5 17.5 35

10Fe-29Mn-5K/AC

320 2 1 3.0

85.0 48.0 22.7 39.4 8.1 29.7 4.9 15.8 35

16Fe/AC 32.2 5.1 9.3 12.9(C2-C4)a 77.8 − 10.4 36

12.5Fe-1K/AC 62.0 13.7 9.2 18.7(C2-C4) 72.1 − 25.6 36

8.5Fe-0.9K/AC 87.2 18.8 9.7 20.0(C2-C4) 70.3 − 34.9 36

14Fe-1.8K/AC

200 2 2 16.0

86.1 19.0 7.9 14.6(C2-C4) 77.5 − 31.7 36

15.7Fe/AC 29.4 30.1 18.4 51.1(C2-C4) 30.6 − 3.7 37

15.7Fe-0.9K/AC 50.7 45.5 7.8 41.7(C2-C4) 50.5 − 6.3 37

15.7Fe-2K/AC

260 3 0.9 3.0

35.5 44.7 7.2 44.0(C2-C4) 48.8 − 4.4 37

15.7Fe-0.9K/AC 50.7 45.5 7.8 41.7(C2-C4) 50.5 − 6.3 38

15.7Fe-0.8Cu-

0.9K/AC
30.7 41.9 8.9 37.3(C2-C4) 53.8 − 3.8

38

15.7Fe-2Cu-0.9K/AC 28.1 44.6 8.1 37.9(C2-C4) 54.0 − 3.5 38

15.7Fe-0.9K/AC

260 3 − −

85.7 47.5 8.6 34.9(C2-C4) 56.5 − 10.7 38

10Fe/CNT 24.3 27.3 24.2 8.1 27.2 40.5 0.3 13.6 39

10Fe/g-C3N4-silica 77.8 35.0 4.8 18.0 2.9 74.3 6.3 43.4 39

10Fe/g-C3N4 96.5 33.4 11.1 12.6 9.7 66.7 1.3 53.8 39

20Fe/AC

340 2 1 9.0

17.2 21.9 17.5 6.3 31.4 44.8 0.2 4.8 39

10Fe/CNT 275 2 2 1.9 60.0 33.6 41.2 18.6(C2-C4) 40.2 − 4.7 40
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10Fe/CNT-cold acid 61.0 33.6 38.9 18.9(C2-C4) 42.2 − 4.8 40

10Fe/CNT-hot acid 74.0 37.1 23.7 23.5(C2-C4) 52.8 − 5.8 40

10Fe/CNT-hot acid- 
silica

86.0 33.3 8.7 21.2(C2-C4) 70.2 − 6.8 40

12Fe-in-CNT 86.0 38.9 25.6 38.2(C2-C4) 36.2 − 6.1 41

12Fe-out-CNT
270 2.5 2 20.0

78.0 39.5 40.5 35.7(C2-C4) 23.8 − 5.4 41

10Fe0.25Ru/CNT 28.0 5.5 14.7 31.4(C2-C4) 53.9 − 5.3 42

10Fe0.25Ru0.2K/CN

T
25.0 10.0 14.5 39.3(C2-C4) 46.1 − 4.8 42

10Fe0.25Ru0.6Cu/C

NT
23.0 6.1 16.8 51.7(C2-C4) 31.4 − 4.4 42

10Fe0.25Ru0.2K0.6

Cu/CNT

275 0.8 2 4.6

23.0 2.1 11.4 22.4(C2-C4) 66.2 − 4.4
42

10Fe-in-CNT 40.0 18.0 12.0 41.0 18.0 29.0 2.3 33.1 43

10Fe-out-CNT
270 5.1 2 20.0

29.0 12.0 15.0 54.0 12.0 19.0 4.5 24.0 43

5.6Fe-in-CNT − 22.2 30.5 39.6 11.9 18.0 3.3 12.7 44

5.6FexN-in-CNT − 38.0 27.2 35.2 15.1 22.5 2.3 96.1 44

5.2FexN-out-CNT

300 0.5 0.9 15.0

− 34.5 31.8 37.9 12.1 18.2 3.1 61.2 44

5.5FeN/CNT 20.5 38.0 27.2 35.2 15.1 22.5 2.3 96.0 45

6.5FeN0.4Mn/CNT 10.7 31.8 21.6 42.1 7.5 28.8 5.6 43.8 45

6.4FeN0.7Mn/CNT 11.8 36.1 23.6 43.9 8.3 24.2 5.3 48.4 45

6.6FeN1.6Mn/CNT 11.1 34.3 20.8 43.2 8.0 28.0 5.4 44.3 45

5.6FeN0.7Mn0.1K/C

NT
8.8 31.3 21.6 43.1 7.0 28.3 6.2 41.8 45

5.8FeN0.7Mn0.3K/C

NT

300 0.5 0.9 15.0

11.9 38.4 20.0 43.6 7.0 29.4 6.2 54.0
45

Fe3O4/CNT 60.2 36.4 11.0 24.2 15.5 49.3 1.6 36.4 46

Fe2.98Mn0.02O4/CNT 60.5 36.4 10.0 27.5 13.2 49.3 2.1 36.3 46

Fe2.97Mn0.03O4/CNT 61.8 38.0 8.7 27.6 12.5 51.5 2.2 36.5 46

Fe2.93Mn0.07O4/CNT 56.2 38.9 7.1 29.9 9.3 53.8 3.2 34.9 46

Fe2.86Mn0.14O4/CNT 43.9 37.2 6.1 31.5 8.7 53.8 3.6 27.5 46

Fe2.73Mn0.27O4/CNT 30.7 36.3 5.6 30.5 8.7 55.3 3.5 19.6 46

Fe2.5Mn0.5O4/CNT

300 1 2 6.0

25.2 33.2 5.6 30.3 8.0 56.1 3.8 18.8 46

20Fe-CNT-NH3 48.3 22.5 − − − − − 76.8 47

20Fe-CNT-HNO3 26.5 11.5 − − − − − 41.7 47

40Fe-CNT-NH3 81.9 40.3 − − − − − 70.5 47

40Fe-CNT-HNO3

340 2.5 1 50.0

0.0 24.0 − − − − − 38.5 47

10Fe-NCNT 14.4 18.6 22.2 46.7 5.7 25.4 8.2 2.7 48

10Fe-CNT-HNO3 9.1 16.8 30.6 36.4 7.8 25.2 4.7 1.6 48

10Fe-NCNT-K 16.5 23.6 17.3 54.6 5.9 22.2 9.3 2.8 48

10Fe/AC

300 0.1 1 4.2

4.8 9.9 17.4 30.6 7.5 44.5 4.1 1.0 48

2Fe/CNF 9.0 32.0 34.0 13.0 46.0 7.0 0.3 3.8 49

10Fe/CNF 11.0 46.0 59.0 4.0 34.0 0.0 0.1 1.3 49

20Fe/CNF

340 2 1 −

10.0 42.0 43.0 21.0 32.0 0.0 0.7 0.6 49
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10FeNaS/CNF 86.0 47.0 8.0 52.0 7.0 28.0 7.4 5.5 49

20FeNaS/CNF 87.0 42.0 10.0 37.0 23.0 28.0 1.6 3.2 49

12Fe/CNF 88.0 42.0 13.0 52.0 12.0 18.0 4.3 3.0 50

6Fe/α-Al2O3 77.0 46.0 24.0 35.0 21.0 10.0 1.7 − 50

12Fe/α-Al2O3 81.0 41.0 17.0 39.0 19.0 14.0 2.1 − 50

25Fe/α-Al2O3 80.0 40.0 11.0 53.0 6.0 21.0 8.8 − 50

8Fe/β-SiC 77.0 42.0 35.0 19.0 39.0 4.0 0.5 − 50

13Fe/γ-Al2O3 10.0 20.0 49.0 33.0 11.0 1.0 3.0 − 50

72Fe-Ti-Zn-K 79.0 41.0 24.0 28.0 29.0 10.0 1.0 − 50

32Fe-Cu-K-SiO2 79.0 37.0 26.0 36.0 12.0 18.0 3.0 − 50

63Bulk Fe

340 2 1 −

97.0 34.0 30.0 32.0 18.0 14.0 1.7 − 50

Fe3C@C 73.2 30.4 21.8 30.6 26.7 20.9 1.1 − 51

Fe3C@C-Na 12.6 27.6 19.5 32.1 4.6 43.8 7.0 − 51

Fe3C@C-Mg 21.2 25.3 19.6 31.6 8.1 40.7 3.9 − 51

Fe3C@C-Ca 28.5 33.8 19.2 35.1 9.7 36.0 3.6 − 51

Fe3C@C-K

340 1 1 16.0

27.6 25.0 18.2 32.1 9.5 40.2 3.4 − 51

9Fe@CMK-3-300 13.0 − 18.7 50.4 4.8 26.1 10.5 − 52

14Fe@CMK-3-500
340 1 2 −

14.8 − 13.4 54.6 4.9 27.1 11.1 − 52

6Fe-Na-CMK-3 3.9 − 23.4 48.0 4.7 23.9 10.2 7.6 53

8Fe-Na-2S-CMK-3 12.1 − 19.6 56.0 6.1 18.3 9.2 16.2 53

10Fe-Na-3S-CMK-3

340 1 2 −

11.3 − 18.2 56.0 5.9 19.9 9.5 15.5 53

34Fe@C-400 74.0 47.0 15.0 16.0 30.0 39.0 0.5 38.0 54

38Fe@C-500 76.0 46.0 15.0 14.0 29.0 42.0 0.5 36.0 54

42Fe@C-600 74.0 46.0 14.0 13.0 30.0 43.0 0.4 31.0 54

53Fe@C-900

340 2 1 30.0

53.0 45.0 13.0 17.0 30.0 40.0 0.6 19.0 54

38Fe@C 70.0 43.0 20.0 27.0(C2-C4) 53.0 − − 55

38Fe@C/Al 68.0 43.0 21.0 29.0(C2-C4) 50.0 − − 55

25Fe@C/Al 33.0 33.0 19.0 34.0(C2-C4) 47.0 − − 55

15Fe@C/Al

340 1.5 1 −

7.0 19.0 20.0 45.0(C2-C4) 35.0 − − 55

34Fe-Na-S/C-micro 35.0 − 17.0 49.0 5.0 29.0 9.8 8.0 56

34Fe-Na-S/C-Xero 51.0 − 19.0 47.0 6.0 28.0 7.8 15.0 56

34Fe-Na-S/C-Aero

340 1 2 −

35.0 − 12.0 50.0 4.0 34.0 12.5 8.0 56

25Fe@C 59.0 46.8 14.6 15.9 12.7 56.8 1.3 49.0 57

31Fe@C 70.0 47.0 15.0 15.8 12.0 57.2 1.3 44.0 57

38Fe@C

340 2 1 60.0

72.0 47.4 15.5 14.6 14.4 55.5 1.0 38.0 57

34Fe@C 33.8 33.7 11.5 18.3 6.8 63.4 2.7 15.0 58

32Fe@NC
300 2 1 36.0

81.8 42.9 15.1 21.4 12.8 50.7 1.7 32.0 58

11Fe/PANI 79.0 44.0 24.0 47.0 14.0 15.0 3.4 40.1 59

10Fe/SiO2 50.0 45.0 29.0 25.0 25.0 21.0 1.0 27.9 59

10Fe/CNT 75.0 44.0 25.0 29.0 31.0 15.0 0.9 41.9 59

10Fe/AC 62.0 41.0 30.0 28.0 25.0 17.0 1.1 34.6 59

11Fe/N-AC

350 2 1 9.0

73.0 42.0 27.0 36.0 19.0 18.0 1.9 37.0 59

18Fe/rGO 60.0 50.0 48.0 31.0 20.0 6.3 1.6 33.3 60

18Fe-0.5K/rGO
340 2 1 −

60.0 50.0 31.0 51.0 14.0 3.3 3.6 55.6 60
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18Fe-1K/rGO 60.0 50.0 26.0 62.0 7.9 4.4 7.8 64.6 60

18Fe-1.5K/rGO 60.0 50.0 22.0 67.0 6.8 5.0 9.9 27.1 60

17Fe-2K/rGO 60.0 50.0 20.0 68.0 6.2 6.7 11.0 22.0 60

20.3Fe/rGO 58.0 40.9 42.3 33.2 23.2 1.1 1.4 34.2 61

20.3Fe-6.3Mg/rGO 59.0 40.7 35.6 33.0 26.9 4.5 1.2 24.7 61

20.3Fe-6.3Mg-

0.5K/rGO
59.0 40.5 31.4 49.2 13.5 5.9 3.6 106.0

61

20.3Fe-6.3Mg-

1K/rGO
59.0 41.1 27.1 58.8 7.7 6.4 7.6 107.6

61

20.3Fe-6.3Mg-

2K/rGO
59.0 40.8 20.3 65.0 6.2 8.5 10.5 133.8

61

20.3Fe-6.3Mg-

5K/rGO
59.0 40.5 19.6 64.2 5.9 10.3 10.9 61.7

61

20.3Fe-2K/rGO

340 2 1 −

59.0 49.0 22.0 63.7 6.4 7.9 10.0 54.5 61

FexOy/CNS 72.6 − 29.9 53.5 41.2 16.6 3.35 188.2 62

FexOy/CNT
350 2 1 −

42.1 − 29.7 61.0 33.1 9.0 1.19 86.1 62

3Fe/C 32 20.6 20.4 6.2  26.7 26.0 0.2 76.9 63

6Fe/C–Si-02 21 13.8 19.4 7.7 19.4 39.6 0.4 22.8 63

10Fe/C–Si-04 74 30.9 10.8 14.0 10.5 33.7 1.3 51.6 63

8Fe/C–Si-06 41 20.1 15.5 13.8 16.5 34.1 0.8 36.7 63

10Fe/C–Si-08 39 21.4 19.2 16.8 14.0 28.7 1.2 27.3 63

10Fe/Si

300 2 2.1 16.0

26 12.5 20.0 15.9 10.9 41.9 1.5 17.9 63

C2
=-C4

==Olefins with carbon number of 2-4; C2
0-C4

0=Paraffins with carbon number of 2-4; 
O/P=Olefins/Paraffins ratio with carbon number of 2-4; MTY=Iron time yield (10-5molCO gFe

-1 s-1).
aC2-C4=Hydrocarbons with carbon number of 2-4;
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