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Table S1. The solid-state reaction models [1,2].

Model Differential form f(c) Integral form g(«)
Reaction order model
1 Mampel 1-a -In(1 - o)
Diffusion models
2 1D Diffusion (1/2) - & a2
3 Jander (3D Diffusion) (3/2) - (1 = a)?3/[1 - (1 — )] [1-(1-a)»)2
Geometrical contraction models
5 Contracting cylinder 2(1 - ) 1-(1-oa)”
6 Contracting sphere 3(1-a)?s 1-1-a)»
Sigmoidal models
7 2012 al?
8 Power law 3ok al’
9 4x3/4 ol/4
10 2(1-a) - [- In(1 - a)]12 [- In(1 - a)]12
11 Avrami-Erofeev 3(1-a)-[-In(1 - )] [- In(1 - )]
12 41 -a) - [- In(1 - a)]?# [- In(1 - )]~
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Figure S1. Models of thermal decomposition of (a) [Ni(C2HsN2)2](NOs)2, (b)
[Ni(C2HsN2)s](NOs)2 and (¢) [Ni(C2HsN2)3](ClOs)2 complexes in helium with a
heating rate of 5 °C-min! (5 mg, helium, 20 mL-min-, 5 °C-min™).
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Figure S2. DSC data for (a) [Ni(C2HsN2)2](NOs)2, (b) [Ni(C2HsN2)3](NOs)2 and
(c) [Ni(C2HsN2)3](ClO4)2 complexes in helium at different heating rates (5 mg,
helium, 20 mL-min).
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Figure S3. FTIR spectra of Ni-2En-NOs, Ni-3En-NOs, Ni-3En-ClO4 and g-CsNa.
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Figure S4. Mass spectrometry (DMSTA) of gas released during the thermal
decomposition of (a) [Ni(C2HsN2)2](NOs)2, (b) [Ni(C2HsN2)s](NOs)2 and (c)
[Ni(C2HsN2)3](ClO4)2 complexes (5 mg, argon, 100 mL-min).

Method description

The composition of gaseous products of combustion was analyzed by
the dynamic mass-spectral thermal analysis (DMSTA) method, using a
time-of-flight mass spectrometer with a molecular beam sampling system
MSCh-4 (Plant Of Scientific Instrumentation, Sumy, USSR) under a flow of
Ar (5 mL-min'). Average heating rate was ~300 °C-s. The sample weight
was 1-5 mg. The delay between measurements was 0.04 s. The identification
of mass spectral signals was carried out using the mass spectra of
individual substances from the NIST database.
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Figure S5. XPS survey spectra for Ni-2En-NOs, Ni-3En-NOs, Ni-3En-ClOs
samples.
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Figure S6. FTIR spectra of the gas mixture at the reactor outlet during activation of
the industrial NIAP-07-01 catalyst at different temperatures.
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Figure S7. FTIR spectra of the gas mixture at the reactor outlet at 450 °C over the
samples obtained from complexes: Ni-3En-ClOs - tris(ethylenediamine)nickel(II)
perchlorate; Ni-6Im-ClOs — hexa(imidazole)nickel(Il) perchlorate; Ni-6Im-NOs —
hexa(imidazole)nickel(Il) nitrate; Ni-3En-NOs - tris(ethylenediamine)nickel(II)
nitrate; Ni-2En-NOs — bis(ethylenediamine)nickel(II) nitrate.



