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Supporting information

Table S1. Comparison of catalytic activity for Fe catalysts in a packed-bed reactor.

Catalysts Feedstock P T WHSV CcO CO, Hydrocarbon Olefin o Ref.
composition (MPa) (°c) (mL g W) conversion  selectivity  distribution (%) selectivity
(%) (%) in C2-C4
CH, C2-C4 C5+ (%)
24% CO, 64% H, In this
Nag./Fe1Zn; 0, (400) SO, oy ar” 20 340 36000 76.7 316 154 335 51 87.1 08 Gy
0 o,
Fe-Zn-0.81Na (Zn/Fe = 1) éfy’cgo’f;/j’jz’ 20 340 60,000 77.2 238 127 340 533 878 0.7 28
() h, 4%
o, 0
100Fe/33Mn/28Na Izqz.mco,nsm 10 325 (2,000) 96.2 26.8 167 391 442 782 - 30
2
0, — o, 0,
éOI;VM’Fe/CNT(Na/Fe ;3'3/"(30’66'”’ 20 300 16,000 75.3 39.4 34 214 752 84.6 - 32
. 2
o, 0,
10 WI%Fe/SiOs (d = 50mm) 22270 COOTTR 90300 16200 33.8 122 158 293 549 543 . w
2
0 o,
10 Wt% Fe/CNF % CO,45% 6 340 (1,500) 88.0 4.0 230 650 120 938 04 51

10% He

aData in parentheses represent the gas hourly space velocity (h™!).
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Fig. S1. NH,-TPD patterns of (a) Nag2/Fe;Zn; 20 (350), (b) Nag2/Fe;Zn; 204 (400), (c) Nag/Fe;Zn; ,0«
(500), (d) Nag,/Fe,Zn; 0, (600), (e) Nag,/Fe,Zn, ,0, (700)
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Fig. S2. Gas phase carbon selectivity for (@) Nag,/Fe;Zn;,0, (350), (A) Nag,/Fe;Zn; ,0, (400), (H)
Nay/Fe;Zn; ;04 (500), (W) Nag,/Fe;Zn; ;04 (600), (4) Nag,/Fe,Zn; ;04 (700).
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Fig. S3. TGA/DTG patterns of (a) Nag,/Fe;Zn; ,0 (350), (b) Naj,/Fe;Zn; ,04 (400), (¢c) Nay,/Fe;Zn; ,04 (500), (d) Nag,/Fe Zn; ,0O (600), (e)

Nao,z/Felznl .QOX

(700)

after

50

h

of

reaction.
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Fig. S4. CO,-TPD patterns of (A) Nag,/Fe Zn; ,0 (350), (B) Naj,/Fe Zn; ,04 (400) before (a) and after 30 h of reaction (b), and after 50 h of

reaction (c).



100 100

—~ a - b
S (@ S (b)
80 80
S S
é_ 60 é_ 60
38 3
c 40 c 40
s s
© s}
T 5 8 20
5 5
< <
0 0
5 10 15 20 25 5 10 15 20 25
Carbon number (n) Carbon number (n)
100 100 100
& (c) < (d) < (e)
c 80 c 80 c 80
8 8 8]
§_ 60 §_ 60 é)_ 60
1S S S
8 8 8
g 40 g 40 g 40
o Q )
[e] [e] [e]
8 20 8 2 S 2
o o o
< < <
0 0 0
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
Carbon number (n) Carbon number (n) Carbon number (n)

Fig. S5. Ratio of a-olefin to carbon number of Na/Fe-Zn catalysts: (a) Nag,/Fe Zn; ;04 (350), (b) Nag,/Fe;Zn; ;0 (400), (c) Nag,/Fe;Zn; ;04
(500), (d) Nao.z/FeIan.ZOX (600), (e) Nao_g/FeIan_sz (700)



