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Characterization techniques

The Powder X-ray diffraction (PXRD) characterization was performed by
PANanalytical X’pert pro diffractometer (Cu Ka = 1.54059 A, PANanalytical X-Pert Pro,
Netherlands) to confirm phase structures of the samples. Fourier transform infrared
spectroscopy characterization was examined by SHIMADZU, FTIR spectrometer through
ATR mode from 400 to 4000 cm! to identify the presence of functional groups. BET analyzer
(Quantachrome Instruments, Autosorb IQ series) was used to investigate the specific surface
area, pore size distribution and average pore volume of the NiCo,0,4 and LiBH4+75% NiCo0,04
samples. The high resolution scanning electron microscopy and EDS spectra were collected by
Thermoscientific Apreo S instrument. Transmission electron microscopy with corresponding
SAED patterns were obtained from JEOL Japan, JEM-2100 Plus instrument. The X-ray
photoelectron spectroscopy (XPS) was performed by Thermo Scientific MULTILAB 2000
(with monochromatic Al Ka as the X-ray source) instrument to characterize the binding
energies and chemical compositions of the samples. Moreover, the thermal stability and
thermal properties of the samples were performed with help of thermal analyzer (TG-STA-
7200, Hitachi, Japan) from RT to 275 °C with 15 °C min’! rate under argon atmosphere with

100 mL min-!' gas flow.
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Figure S1. H; sorption and desorption cycles of LiBH,+75% NiCo0,0, system
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Figure S2. Grain size distribution of LiBH+75% NiCo0,04 system



Figure S3. SAED pattern of LiBH4+75% NiCo0,04 system
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2 Figure S4. Elemental mapping and EDS profiles of (a) NiCo0,04 and (b) LiBH4+75%
3 NiCo0,0, system
4 Figure S4 displays the EDS and elemental mapping profiles of NiCo,0O, and

5 LiBH4+75% NiCo,04 samples. Figure S4a shows the elemental composition of NiC0,0,, the



urchin-like structure showed uniform distribution of Nickel, Cobalt and Oxygen elements. EDS
profile confirms the presence of the Nickel, Cobalt and Oxygen with atomic ratio of 12.65,
20.74 and 45.33 wt.%, respectively. As shown in Figure S4b, the LiBH4+75% NiCo,0,4 system
consists of Boron, Nickel, Cobalt and Oxygen with atomic ratio of 1.35, 8.46, 16.86 and 68.87
wt.%, respectively. The elemental mapping profiles depicts the existence of Boron, Nickel,
Cobalt and Oxygen elements. As shown in the above results, Al content was detected due to

sample substrates.



