ADVANCED
SUSTAINABLE
SYSTEMS

Supporting Information

for Adv. Sustainable Syst., DOI: 10.1002/adsu.202200410

MoS, Nanosheets Uniformly Anchored on NiMoO,
Nanorods, a Highly Active Hierarchical Nanostructure
Catalyst for Oxygen Evolution Reaction and Pseudo-
Capacitors

Getachew Solomon, Mojtaba Gilzad Kohan, Raffaello
Mazzaro, Matteo Jugovac, Paolo Moras, Vittorio
Morandi, Isabella Concina, and Alberto Vomiero*



MoS, nanosheets uniformly anchored on NiMoO, nanorods, a
highly active hierarchical nanostructure catalyst for oxygen

evolution reaction and pseudo-capacitors

Getachew Solomon ? , Mojtaba Gilzad Kohan 2, Raffaello Mazzaro ° , Matteo Jugovac®,
Paolo Moras ¢, Vittorio Morandi °, Isabella Concina, ¢ Alberto Vomiero,*2¢

Division of Materials Science, Department of Engineering Science and Mathematics, Luled
University of Technology, SE-971 87, Sweden

Istituto di Microelettronica e Microsistemi-CNR (CNR, IMM), Bologna, Via Piero Gobetti 101,
Italy

Elettra Sincrotrone Trieste, SS 14 Km 163,5, 34149, Trieste, Italy
Department of Molecular Sciences and Nanosystems, Ca’ Foscari University of Venice, Via

Torino 155, 30172 Venezia Mestre, Italy

Corresponding author E-mail: alberto.vomiero@Iltu.se

alberto.vomiero@unive.it




Figure S 1 a) SEM images NiMoO,/ MoS; hierarchical structure, (b,c) EDS mapping for Mo,
Ni, S, and O, and d) the EDS profile on the edge of NiMoO4/ MoS; hierarchical structure
showing Mo, Ni, and O signal. ( the characterizations is for 7 min deposition of MoS,, for

comparison purpose)



Figure S 2. STEM-HAAD micrographs of NiMoO, /MoS; heterostructured nanowires
displaying various degrees of anisotropic decoration.
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Figure S 3 The EDS profile on the edge of NiMoO4/ MoS; hierarchical structure showing Mo, Ni,
and O and S signal.
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Figure S 4. Chronoamperometry measurement (stability test) for hydrated NiMoQO,.

The capacitance values have been calculated as [1,2]:

1/a

€ =(QR)" ) @
where R; is the solution resistance, Q is a fitting parameter of the CPE and « is the fitting
exponent factor, which varies from 0 to 1. When « is approaching 0, the CPE behaves as a

pure resistor, and when = 1 the CPE represents a pure capacitor. The result is compared in

Table S1 below.



The Nyquist plots are fitted using the following equivalent circuit with help of RelaxIS

3.0.15.18 software. The corresponding fitting parameters are listed in the table below.
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Table S1. Fitting parameters of simplified Randles cell.

Catalyst Rs, Q2 Qcpe, x10° |« C, mF Rer, O
NiMoO,/ MoS, 1.72 16.4 0.58 1.24 10.9
NiMoO, 1.72 6.6 0.68 0.8 14.4
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Figure S 5. Cyclic voltammetry for calculating double-layer capacitance a)NiMoO4/MoS;, b)
NiMoOy



Figure S6 . SEM imag(;s of NiMdO4/MoSZ after stability tét.
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Figure S 7. a) Cycling durability test of NiMoO,4 /MoS; and NiMoOy, b) all charge-discharge
curves for NiMoO,4 /MoS; during 2000 cycling for durability test, and c) The last 10 charge-
discharge curves and d) log i vs. log v plots of the cathodic peak of NiM0oO4/MoS;
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