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Calculation equations of CO conversion and products distribution

 The CO conversion (%) was calculated by the N2 internal standard method according to 

the following equation:30
 

XCO =                                      × 100 = (1-                        ) × 100 
FinxCO,in - FexxCO,ex 

FinxCO,in 
xN2,in xCO,ex 

xN2,ex xCO,in 

 

where Fin and Fex denote the total flow rate of reactor inlet and outlet, XCO,in and XCO,ex the 

concentration of the CO in the reactor inlet and outlet, XN2,in and XN2,ex the concentration of 

the N2 in the reactor inlet and outlet.

The hydrocarbon distribution toward the individual component (i) was calculated 

according to the amount of carbon atoms in a product with respect to the total carbon atoms 

as follows:

niAiMi

niAiMi
Si (%C) =  × 100

where ni denotes the number of carbon atoms in product i, Ai the peak area of product i 

analyzed by chromatography, and Mi the relative mole correction factor of product i (relative 

to benzene).



Table S1. Textural properties of Al-fiber@ns-Al2O3 composite and as-burnt catalysts.

Sample
SBET

(m2/g)

Pore volume

(cm3/g)

Mean pore size

(nm)

Al-fiber@ns-Al2O3 13.1 0.02 5.5

Mesoporous ns-Al2O3 shell 187.1 0.26 5.5

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 9.8 0.018 4.8

Al-fiber@ns-Al2O3@Fe-Mn-K (N2) 3.4 0.012 4.8

Al-fiber@ns-Al2O3@Fe-Mn-K (N2-air) 8.2 0.018 4.4

Al-fiber@ns-Al2O3@Fe-Mn-K (im) 7.2 0.015 11.7



Table S2. Catalytic results from the literatures and this study.

GHSV HC distribution (%C)aCatalyst Fe

(wt%)

P

MPa

T

°C

H2/CO

ratio mL/(g·h)

CO

Conv.(%)

FTY

(μmolCOgFe
-1s-1) CH4 C2

=-C4
= C5

+

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 10 4.0 350 2:1 10000 89.6 202.3 14.1 42.1 36.0

Fe/CNF (Ref. 4) 10 2.0 340 1:1 ~1000 88.0 29.8 13.0 52.0 18.0

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 10 2.0 340 1:1 1000 49.9 19.3 19.1 40.2 31.7

Fe-K/N-CNTs (Ref. 3) 10 0.1 300 1:1 4200 16.5 27.9 17.3 54.6 22.2

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 10 0.1 300 1:1 4200 2.0 4.1 13.5 50.7 25.4

Fe/MnK-CNTs (Ref. 10) 7.9 2.0 270 1:1 30000 22.7 311.7 28.8 50.3 13.3

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 10 2.0 270 1:1 30000 1.6 23.7 15.1 45.5 33.2

Fe/N-Graphene (Ref. 17) 8 0.5 340 1:1 600 8.8 3.5 21.4 49.6 19.8

Al-fiber@ns-Al2O3@Fe-Mn-K (air) 10 0.5 340 1:1 600 26.0 7.5 9.6 23.3 63
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Fig. S1. The SAXD patterns of Al-fiber@ns-Al2O3 composite and different Al-fiber@ns-

Al2O3@Fe-Mn-K catalysts.


