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Figure S1. N, adsorption-desorption isotherms of the fresh catalysts of Nig1MgooO-800-Gly (a),
Nip.1Mgo90-800-Gla (b), Nig.1Mgoo0-800-Oxa (c), Nip.1MgooO-800-Pro (d), Nig.1MgooO-800-Ser (e),

Nio.1Mgo.00-800-Urea (f), and Nig.1Mgoo0O-800-Ala (g).
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Figure S2. TEM images and the corresponding particle-size distributions for the reduced catalysts of
Nio.1Mgo.90-800-Gly (A, A1), Nip.1Mgo.90-800-Gla (B, B1), Nip.1Mgo.9O-800-Oxa (C, C1), Nip.1Mgo.9O-800-

Pro (D, D1), Nio,/Mgo9O-800-Ser (E, E1), Nio;Mgo90-800-Urea (F, F1), Nio.;Mgo90-800-Ala (G, G1).
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Figure S3. XRD patterns for the fresh (A) and reduced (B) catalysts of Nig.1Mgo.0O-Gly-600 (a), Nip.1Mgp 9O-

Gly-700 (b), Nio.1Mgos0-Gly-800 (c), Nig.1Mgo.90-Gly-900 (d).



B

A
100 100
& 80- 2 80
é i’\i 80
= ] ]
=
£ 60- S 60- .
& ] . z ] —=—Ni, Mg, , 0-800-Gly
Z 40 = N, Mg, ,0-600-Gly Z 40 —e—Ni,, Mg, , 0-800-Gly
3 . —o— Ni, , Mg, 0-700-Gly °. ] —A—Ni , Mg, 0-800-Gly
a ) 10V 8.
- —A— Ni, Mg, 0-800-Gly 5 20- —¥— Ni, Mg, 0-800-Gly
o 7 —v-Ni, Mg, ,0-900-Gly . —&—Ni,, Mg, ,,0-800-Gly
0 L] L] L] L] 0 L] L] L] L]
0 5 10 15 20 25 0 5 10 15 20 25
Time on stream (h) Time on stream (h)

Figure S4. The time-on-stream conversions of CHy for Nip1Mgo 9O-T-Gly (A) and NixMgi.x0-800-Gly (B)

catalyzed CRM under the conditions of CH4/CO; = 1, 750 °C, 0.1 MPa and GHSV of 60000 mL-g '-h”!



¢: N1
e ll A R - € A Jf * A N
- 3
: d A l A N 8 d A jf e A N
Z | . 1 . E‘
Z | g | . N .
E b A A A E
- l b N | R
a
' | . N
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
20 (°) 20 (°)

Figure S5. XRD patterns of fresh (A) and reduced (B) catalysts of Nig.0sMgo.0s0-800-Gly (a), Nig.07Mgo.930-

800-Gly (b), Nio.10Mgo.000-800-Gly (c), Nig.1sMgo.8s0-800-Gly (d), Nip.20Mgo.800-800-Gly (e).
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Figure S6. TG curves (A) and XRD patterns (B) for the spent catalysts of Nig1Mgo.oO-Gly-600 (a),

Nio.1Mgo90-Gly-700 (b), Nio1Mgo9O-Gly-800 (c), Nio.1Mgos0-Gly-900 (d).
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Figure S7. TG curves (A) and XRD patterns (B) for the spent catalysts of Nig.0sMgo.9s0-800-Gly (a),

Nio.07Mg0.930-800-Gly (b), Nig.10Mg0.900-800-Gly (c), Nio.15sMgo.350-800-Gly (d), Nip20Mgo.800O-800-Gly (e).



Table S1 Summarized reaction conditions and the typical CRM results of the optimal NiO-MgO and the
representatively reported Ni-based catalysts.

Catalysts Temperature Feed molar ratio GHSV (x10*  Activity  Stability References
©C) mL-hl-g?) (mol-g-h)* (%/h)*
Nig.1Mgo.90-800-Gly 750 CH4/CO, =1/1 6.0 11.5 0 This work
Ni/MOR zeolite 650 CH4/CO,=1/1 7.2 7.4 0.58 S1
Ni/SBA-15 750 CH4/CO2/N2 =1/1/2 1.2 11.4 0 S2
Ni/ALO3-Ole 800 CH4/CO2/N2=1/1/1 2.4 ~3.2 0 S3
Pt-12Ni/hydrotalcite 700 CH4/CO»/Ar =2/2/1 18 ~42.2 0.13 S4
Ni/La,0,C03-Al03 650 CH4/CO2/N, =3/3/14 24 ~20.9 0 S5
Ni/Al,O3 700 CH4/CO2=1/1 3.0 8.1 0 S6

*: The specific activity is defined as CH4 converted per gram of Ni over the loaded catalyst per hour, and the
stability is estimated by the average rate for the decrease of CH4 conversion with increasing the time on

stream.
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