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Figure S1. (a) Mass signal of the gas products at 400 °C and 30 bar with space velocity of 3 Lgearh and (b)

the corresponding enlarged picture of (a).

Figure S2. SEM images of (a) In,03/ZrO, (In,O5: 10 wt%) catalyst and (b) SAPO-34 zeolite.
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Figure S3. NH;-TPD curve of the synthetic SAPO-34 zeolite.

W@ ] w
- 30 bar, 6L g\ h' ; ] ; 1
=2 cal it H o 80— 4 : i
S 301 @ ball milling 12h i é T i ; on | 0 0
< A ball milling 3h i 450°C s 350 °C §375 °c 400 C3 425°C ; 450 °C
? ~w-with outball miling | 425°C | 2 604 s ! 1
® 204 : i ; LDLA o e 3 |
2 ; “W = : o g
8 a00°C /M‘“‘ g 40, 30 bar, 6L g h
104 YVYvyYY P —®— ball milling 12h
2 _arsec /“A / o A ball milling 3h
Wm 204 —v- with out ball :milling
0_ N ; ’ :
T i T ¥ T v T L T 3 T L T B! T ¥ O T " T . T ¥ 'l‘ i T = T X T Y T 4
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14
Time (h) Time (h)
50 T T : T T : T X ) T L T | % T % T T T L T N I‘ X T % \ T o T ' % T
(c) ~ 30bar,6Lg h 100+
oY 5 —e—ballmiling12h |~ ] ‘
2 A ball milling 3h S 80+
> 30- —v— W|thout ball milling *E 30 bzrlle L“gcal h12h
= 350 C = i 2 an . —@— ball milling
3 o [378°C L L occ g 00 —A— ball milling 3h
< 204 nm 0 . [ . —Ww— without ball millin
& %M 425°C w 40 eg0e®® : : °
T ‘ *’:M 450°C = \ m..“..
of 104 o N . o ..oooo | '
00000g0000000%000, . O 204 | | | 990900
0. por_—_— | 350°C 375 °C 400 °c 425°C 450°C
f | : = 04 |
0 2 4 6 8§ 10 12 14 16 0 2 4 6 8 10 12 14
Time (h) Time (h)

Figure S4. Effect of ball milling of the 1InZr-1SAPO catalysts on the catalytic performance.



Figure S5. SEM image of 1InZr-1SAPO after ball milling for 12 h.
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Figure S6. Effect of different granule stacking styles on the catalytic performance of 1InZr-1SAPO.
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Figure S7. The selectivity of all products (including CO) over the 1InZr-1SAPO catalyst.
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Figure S8. The catalytic performance of different combination of metal oxides and SAPO-34 zeolite (1InZr-
ISAPO, CuZnAl-SAPO, and CrZn-SAPO).
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Figure S9. The catalytic performance of In,03/ZrO,-SAPO-34 catalysts with different loading amounts of
In,O3 on ZrO, (1LInZr-1SAPO for 5 wt%, 1InZr-1SAPO for 10 wt%, and 1HInZr-1SAPO for 20 wt%).
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Figure S10. The influence of pressure on the catalytic performance of 1InZr-1SAPO catalyst.
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Figure S11. The effect of space velocity on the space time yield of olefins at 400 °C and 15 bar.
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Figure S12. XRD patterns of 1InZrO,-1SAPO before and after the stability test.



Table S1. Control experimental results over single and mixed catalysts under typical reaction conditions.

Catalysts Reactants Reaction CO,; or Methanol Prod q q
roducts detecte
(0.5 ¢g) (20mL/min, STP) conditions Conversions
0 0
In,04/Z10, 20%C0,, 60%H,, 45 °C, 15 bar 17.6 % CH;OH, CO, H,0
N, balance
0
n,0yZr0, 2/eMethanol, No i 0y o 21.5% CO,, H, CO, CH,, H,0
balance
0 0
SAPO-34  2070C02, 60%H,, 5, °C, 15 bar 1.2 % CO, H,0
N, balance
SAPO_34 2%Methan013 N2 400 OC 1 bar 99 % CH4: C2H4a C2H63 C3H6, C3H8: CO’
balance ’ H,O
In,05/Z1r0,+  20%CO,, 60%H,, 400 °C. 15 bar 21.5% CH,4, C,H4, C,Hg, C3Hg, CsHg, CO,

SAPO-34 N, balance

H,O




Table S2. A comparison of reported works on CO, hydrogenation to light olefins.

CO,

Olefins

Catalysts Reaction condition . .. Reference
conversion selectivity
In,05/ZrOy+ CO,/H,=1/3, 4_00 0(_3, , . ‘
SAPO.34 15 bar, 12 L gcai pot 20 % 80-90% This work
CO,/H,=1/3, 370 °C, . . .
Na-Fe@CNT 7.5 bar, 1 L gc—ai p-1 ~23 % 40-50%
K-Fe@CNT COMLZLR, 3707, 14.5% 84.6 % [
- -1,-1 . .6 %
@ 1 bar, 1 Lgeoh ’
CO,/H,=1/3, 320 °C,
Na-Fe,0; L o-1p-1 40.5% 46.6 % 2
30 bar, 2~ Jcat
AR CO,/H,=1/3, 400 °C
(contains K, P T T 43.1% 27.3% 3
Fe;04, and y- 30 bar, 3.6 L eat
FesCy)
K-promoted CO,/H,=1/3, 300 °C, . . "
FeO, S bar, 2.7 Lgc_a% p-1 40% 60%
CO»/H,=1/3, 320 °C,
Fe-Zn-K -1 51.0 % 53.6% 3]
5 bar, 1000 1
K-promoted Fe— CO,/H,=1/3, 300 °C, e 0 (6]
Co/A1203 11 bar, 1.01 gs mL™! >0% 25%
No report.
CuZnOZrO,+ CO,/H,=1/3, 400 °C, 38 49, (The selectivity of 7]
HZSM-5 28 bar, W/F: 20 g, h/mol ' hydrocarbons in all
products is 7 %)
No report.
CuZnOZrO,+ CO,/H,=1/3, 400 °C, 33.99, (The selectivity of 7]
SAPO-34 28 bar, W/F: 20 g, h/mol ' hydrocarbons in all

products is 36 %)
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