Supplementary Materials

Table S1. Thermoanalytical data for nickel based catalysts.

Catalyst ¥ weight loss, %
NiMgsAl-HT 39.2
Ni13Mgs7AL-HT 39.5
Ni1sMgz4AlL-HT 39.9
Ni2MgsAl-HT 41.6
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[1.1] TG 209F1 Libra NiMgdAI20 45.8490 113 Ar, 10.0mn i / Ar, 20.0mn/mnn

[2.1] TG 209F1 Libra Ni1.3Mg3.7AIZO 435450 173 C Ar, 10.0Mniwmn / A, 20 Ounfuun AT
[3.1] TG 208F1 Libra Nif 6Mg3 4AI20 474579 13

[4.1] TG 208F1 Libra Ni2Mg3AI20 458093 173

Figure S1. DTA and DTG profile of the samples.
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Figure S2. Time dependence of H> MS-signal and temperature for NixMgyAl>-HT samples
calcined at 600°C (1- NiMgsAl>-HT, 2 - Ni13Mgz7Al-HT, 3 - Ni1sMgz4Al-HT, 4 - NizMgzAl-

Figure S3. HAADF STEM (left) and EDX elemental mapping (right) of reduced NizMgzAl>-HT
sample (700°C, Hy).

Table S2. Comparison of the ammonia decomposition activity of nickel based catalysts.

Ni | GHSV, im:: Conve| Horate, |
Catalyst content ml/ T,°C| rsion,| mmol/ & Ref.
flow, . .| kd/mol
wt.% | (gcat*h) % % (gcat*min)
Ni/Al203 40.5 | 30000 | 100 | 500 31 104 - [1]




Ni/Mgo2sAlossOn | 40.1 | 30000 | 100 | 500 | 42 | 141 i [
Ni/La-MgO 20 | 22000 | 100 | 500 | 84 | 210 | 182 | [2]
Ni/BaZrO; 40 | 6000 | 100 | 500 | 67 45 i 3]
NI/SIZrOs 40 | 6000 | 100 | 500 | 6L a1 i 3]
Ni/ CazZrOs 20 | 6000 | 100 | 500 | 23 15 i 3]
Ni/ZrO; 20 | 6000 | 100 | 500 | 105 | 07 : 3]
Ni/BaTiOs 40 | 6000 | 100 | 500 | 34 23 i 3]
NI/SITiO3 40 | 6000 | 100 | 500 | 42 28 i 3]
Ni/CaTiOs 20 | 6000 | 100 | 500 | 15 10 i 3]
Ni/TIO? 20 | 6000 | 100 | 500 | 12 0.8 i 3]
Ni/MCF-17 6000 | 100 | 500 | 40 27 i 4]
Ni/sepiolite 20 | 2000 | 100 | 500 | 82 18 | 105 | [
Ni/AL203 20 | 7500 | 100 | 500 | 272 | 20 i [6]
Ni/Ce-Al,0; 20 | 7500 | 100 | 500 | 53 24 1| [
NI/Zr-AL03 20 | 7500 | 100 | 500 | 49 a1 2 | [
Ni/AI203 89 | 9000 | 100 | 500 | 27 27 2 | [
('\:'('9/0 ',As\lz-l’o,zoz 8 | 9000 | 100 | 500 | 58 5.8 67 | I[8]
'e\”’ hydrocalumit | 53 6 | 30000 | 100 | 500 | 20.4 6.8 - [9]
Ni/Ni_MgAl(6:1)| 15 | 60000 | 100 | 500 | 17 | 114 i 9]
Ni/ZSM-5 5 | 30000 | 100 | 500 | 42 | 141 i 9]
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Figure S4. Correlation between the Mg/Ni molar ratio and the H, formation rates (mmol
H/(gecat'min) for NHsz conversion over NixMgyAl-HT catalysts (700°C, Hz) (flow rate 60
mL/min).

30 ~ H> rate,
mmol/(gcaremin)

25

20

R?=0.896 L 4
15

10

Mg/Al molar ratio

1 1.2 14 1.6 1.8 2 2.2

Figure S5. Correlation between the Mg/Al molar ratio and the H> formation rates (mmol
H2/(gcatemin) for NHsz conversion over NixMgyAl-HT catalysts (700°C, Hz) (flow rate 60
mL/min).
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Figure S6. Correlation between the Ni/(Mg+Al) molar ratio and the H, formation rates (mmol
H/(gcat'min) for NHsz conversion over NixMgyAl>-HT catalysts (700°C, Hz) (flow rate 60
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mL/min).
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