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Abstract: Transition metal oxides are a great alternative to less  
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                         Figure S1. XRD diffractogram for the synthesized  transition metal oxides 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                     Figure S2. FT-IR spectra for the transition metal oxides synthesized 
 
 

The infrared spectra of the investigated metal oxides (Figure X) exhibit distinct features 
reflective of their unique crystal structures and compositions. Hematite (α-Fe₂O₃) displays 
characteristic bands at 450-550 cm⁻¹ and 550-650 cm⁻¹, attributed to Fe-O stretching and 
bending vibrations, respectively. The broader and more complex nature of the higher 
frequency band is likely due to contributions from multiple vibrational modes, including 
lattice vibrations and overtones. In contrast, both cobalt ferrite (CoFe₂O₄) and cobalt oxide 
(Co₃O₄), with their spinel structures, exhibit a prominent band at 550-600 cm⁻¹ 
corresponding to M-O stretching vibrations in tetrahedral sites. However, a key 
distinguishing factor is the octahedral M-O stretching band, observed at 350-450 cm⁻¹ for 
CoFe₂O₄ and at a higher frequency of 650-700 cm⁻¹ for Co₃O₄, due to the exclusive presence 
of Co³⁺ ions in those sites. 
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                                                                      Figure S3. Chromatographic calibration curve to quantify Hydrogen 
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Equation y = a + b*x
Weight No Weighting
Residual Sum 
of Squares

1,06511E8

Pearson's r 0,99998
Adj. R-Square 0,99994

Value Standard Err

Area
Intercept -611727 7994,14687
Slope 4,74035E 18842,38488


