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Figure S1: Catalytic performance of the (A) Al,03-CeO,; (B) Ni/Al,03-Ce0O,; (C) FeNi/ALOs-
CeOgy; (D) Pt/FeNi/Al,05-CeO;,; (E) Mg/FeNi/Al,03-CeO;; and (F) Pt/Mg/FeN1/Al,0;3-CeO,
composite catalysts. Reaction condition ; reaction temperature 550-700 °C ; P = 1 bar; feed gas
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Figure S1: Catalytic performance of the (A) Al,03-CeO,; (B) Ni/Al,05-CeO,; (C) FeNi/Al,Os-
CeO,; (D) Pt/FeNi/Al,03-CeO,; (E) Mg/FeNi/Al,03-CeO,; and (F) Pt/Mg/FeNi/Al,05-CeO,



composite catalysts. Reaction condition ; reaction temperature 550-700 °C ; P = 1 bar; feed gas

-1
pure CHyand CH,/CO, = 50/50, flow rate = 60 mL min"!, WHSV = 12,000 mL min-! Ycat,

100 2.0 100
Pt/FeNi/Ce0,-Al,0. D1 Pt/FeNi -Al
00| -AL Oy oy 1. op || PUFENICeO-AL,0;
so L aonaa T 80
a A s s s aa e ~
2 o so¢ q
3 " gg tesseesaenstsitt 1, S g
g QQ o_o-0- 000 © e E gm-m-m-E-E-E-E-E-E
+ 60 S R i R = 60 p-E-E-E-E-E-E-E-EE
= o =)
O s 410 & O s
= reecess I
T a0 —a-8-6-8| s F 40
@ )
=
g 3| Ho0.6 E 30
© 20 0.4 © 20 T sstC
—=— 550 °C; —8— 650 °C; —— 700 °C (without CO,) ’ —=—650 °C
10 —=— 550 °C ;—=—650 °C; —— 700 °C (with CO,) 102 10 —=-—700°C
0 1 1 1 1 1 1 0.0 0 1 1 1 1 1 1
0 100 200 300 400 500 600 0 100 200 300 400 500 600
TOS (min) TOS (min)
100 - 2.0 100
MgFe/Ni/CeO,-Al,05 (E1) MgFe/Ni/Ce0,-AL 0, (E2)
% {18 90
P eosseoul I
S 4 e o
S - ﬁ 4 o-o-o-o
s :3'0/ g ee::/.... 14 °\: 70
é .’g‘g/g B8 8- 0 R - = === g
~ mmmam (120 ~ 60 |-
—m—a— =
: S0 m-mmm - Qﬁﬁ%ﬁm - 1.0 :E' Q; 50 -
z L - s=s=a=g=al | 2
g 40 ?{fﬁ«ufnfifififi-i EEE 08 s wl
@
= =
30 0.6
S 5 0|
N o
20 — B 550 °C; —®— 650 °C; —— 700 °C (without CO,) 104 20 =—550°C
w0k —=—550 °C ; —&— 650 °C; —4— 700 °C (with CO,) Jo2 —u— 650 °C
or —=—700 °C
oLu . . . . . . 0.0
0 100 200 300 400 500 600 0 L L L L L L
TOS (main) 0 100 200 300 400 500 600
TOS (min)
100 . . . . . . 2.0 100 5
i Pt/MgFe/Ni/Al,03-CeO. F’
oo [ PYMEFe/N/ALO3-CeO, CONPS g || FMEFE/NIALOy-Ce 2 /_,,_7.,_,.,,,,,.,.7.7.7(. )
s aa R
sl = ././l/ - /l'l'l’l'l'lfl’l*.*.*.
-—mm
_ -~ - . . mm_mm-m-E-E-E-E-E-E-E
B S ML
=) =l
g E o
~ @} ~ B
= o ©
&) ™ O 50
£ T g
z g s
@ 23
) 0.6 E 3
20| i L
S S —=—550°C
20k 04 20 0
o
—=— 550 °C; —e— 650 °C; —#— 700 °C (without CO,) 650 0C
0F _m 550°C ; —e— 650 °C; —>— 700 °C (with CO,) 102 0 —=700°C
0 . . . . . . 0.0 o . . . . . .
0 100 200 300 400 500 600 0 100 200 300 400 500 600
TOS (min) TOS (min)



