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Supplementary Figure 1 GC-FID chromatograms of the gaseous hydrocarbon products from the
hydrogenation of CO,, taken at a reaction time of 20 hours.
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Supplementary Figure 2 XRD spectrum of catalysts (different transit metal) prepared with citric
acid method
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Supplementary Figure 3 XRD spectrum of the catalysts (different base metal) prepared with citric

acid method
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Supplementary Figure 4 XRD spectrum of the catalysts prepared with different organic compounds
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Supplementary Figure 5 Catalytic performance of CO; hydrogenation on catalyst Fe-Zn- K

Time (Hours)

(%)
N w w B
(4] o (4} o
| 1 1

N
o
1

CO selectivity
>

Time (Hours)

Molar ratio of olefin to parafin

30 40 50 60
Time (Hours)

70

80



50

_ »
O SReaseumpmm :
- ¥ *CO,
L] ¢
= L]
9o i
2 !
g ]
€204
Q .
5}
10 4
0 T /I/ T T
0 10 30 40
80 Time (Hours)
| Y ™
<°~ LR B Sads abaata R B g easdd CS+
< v
& 60
o
Ko}
=
[
o
o
2 40
I
£
2
= C.C."
= O =
io) 20 + "' AMAAAAA, AASALALLLLARLLA MAMM'Mz 4
[
w
LT CH,
s
i oooe 5 C;-C40
O T T
0 10 30 40

Time (Hours)

20 ‘
.
1
|
154 |
< i
= T |
= o
S 104
< %.* ®ege .
[0} . lo.... 00%%0000sets of oo %0 POCR mn..q
(2] P . . o
o
o
5
O T I/// T
0 10 30 40
10 Time (Hours)
E 8-
il
()
o
e} o*° oo ooe 03
=l
E .A“MA AAAAAALALALALLLAL 4 AMA AMAL C4
S o
S
o 44 ‘
o
=
x
]
> 2 4 LTy LT TT T, C2
s
0 T /Ill ]
0 10 30 40
Time (Hours)

Supplementary Figure 6 Catalytic performance of CO, hydrogenation on catalyst Fe-Cu- K
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Supplementary Figure 7 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-Li
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Supplementary Figure 8 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-Na
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Supplementary Figure 9 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-Cs
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Supplementary Figure 10 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn- K

without fuel method
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Supplementary Figure 11 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn- K with
urea method
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Supplementary Figure 12 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn- K with

tannic acid method
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Supplementary Figure 13 Catalytic performance of CO; hydrogenation on catalyst Fe-Mn- K with

EDTA method
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Supplementary Figure 14 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn- K with
glycine method
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Supplementary Figure 15 Catalytic performance of CO; hydrogenation on catalyst Fe-Mn- K with

oxalic acid method
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Supplementary Figure 16 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with

NTA method
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Supplementary Figure 17 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with
DTPA method
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Supplementary Figure 18 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with

tartaric acid method
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Supplementary Figure 19 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with

HEDTA method
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Supplementary Figure 20 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with

Salicylic acid method
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Supplementary Figure 21 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with

sugar method

22



50 20
|
|
.
40 - e }
R ] = H 15
o e e ene e, -
Pl R ':?- o I~ “.
—_ § . a%m =]
2l | 2
e = )
o ¢ = \
o ! g 1o
[} j 2 s
y .
%20—“#‘ 3 " o .
i )
. 54
10
0 T T T 0 T T T
0 10 20 30 40 0 10 20 30 4
- Time (Hours) - Time (Hours)
C3
A3 B
o
5 Cs. % 8 .'f"""—
g o _v S Y vy Yoy ® .-" —a—ca A A
2 e = 4 =
= ) vy? % w7 o =
8 X vv - * c 6 P .
o v = o A
<] <9 o & S
S 40 o £ B g C,
I Y
s}
c - =
= 1% AR C,-C,~ 2
3L SRR I
Bogl A 5]
8207 £ T o
] i . CH =
] I it n s o w aooml
"% 00eee, C,C°
—y * L] * —e— 00—
0 T T T 0 T T T T T T T
0 10 20 30 40 0 10 20 30 40
Time (Hours) Time (Hours)

Supplementary Figure 22 Catalytic performance of CO, hydrogenation on catalyst Fe-Mn-K with
flour powder method
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Supplementary Figure 23 TGA results of catalyst precursor of Fe-Mn-K (citric acid method)
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Supplementary Figure 24 XRD spectrum of Fe;0, sample (black), sample treated at CO,
atmosphere 350 °C for 16 hours(red) and sample treated at CO, atmosphere and then treated at
5%H,/N, atmosphere at 350 °C for 16 hours respectively (blue)
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