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Abstract of Supplementary Materials 

Supporting Information for the primary manuscript entitled “Solid-Phase Hydrogen 

Storage Based on NH3BH3-SiO2 Nanocomposite for Thermolysis” includes thermal 

gravimetric analysis (TGA; Artisan SDT-Q600) of pure ammonia borane (AB),   hydrogen 

evolution curves showing the weight ratio optimization of the AB-boric acid (BA) composite 

fuel for comparison, and hydrogen evolution curves and photo images of various metal or metal 

oxide-based nano powdered catalysts such as Ni, ZrO2, anatase TiO2, and Al2O3. In addition, 

actual image showing unidirectional compression of AB-SiO2 nano composite, the Arrhenius 

plot to measure the activation energy of the SiO2-catalyzed AB decomposition reaction, and 

the FTIR spectra of pure AB and AB-BA composite are provided. Please see the primary 

manuscript for more detailed explanation about each of the supplementary materials.  
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Fig. S1 - TGA of pure AB. Thermal behavior of silica gel and SiO2 NPs is also shown for 

comparison. Notable two peaks shown at 120 OC and 160 OC stems from fromation of 

polyamidoboranes and/or polyimidoboranes by the AB decomposition. Note that a slight mass 

loss of silica gel and SiO2 NP is due to evaporation of the surface adsorbed water vapor and 

unspecified polymeric contaminants.  
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Fig. S2 - The weight ratio optimization of the AB-BA composites. The onset temperature and 

the H2 yield of each composites are as follows, respectively: 94 OC and 8.21wt% for AB : BA 

= 6 : 4 composite; 98 OC and 9.56wt% for AB : BA = 7 : 3 composite; 100 OC and 5.55wt% for 

AB : BA = 8 : 2 composite. 
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Fig. S3 - Hydrogen evolution curves of AB composites containing various metal or metal oxide 

NP such as Ni (black), ZrO2 (red), anatase TiO2 (blue), and Al2O3 (green). H2 yield of each 

composites are 4.27, 7.44, 3.74, and 3.97 wt% in order. Note that AB content in each composite 

is the same as 60wt%.  
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Fig. S4 - Photo images ( 1200) of various metal or metal oxide NP catalysts including Ni (d 

 8.91 g cm-3), ZrO2 (d  5.68 g cm-3), anatase TiO2 (d  3.8 g cm-3), and Al2O3 (d  3.99 g cm-

3). 
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Fig. S5 - Unidirectional compression of AB-SiO2 NP composite to reduce the volume by half.  
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Fig. S6 - Arrhenius plot based on the hydrogen evolution curves at 4 different temperatures 

shown in Fig. 5. Note that the obtained Ea from the slope measures 63.9 kJmol-1. 
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Fig. S7 - (a) FTIR spectra of AB flake and AB powder. Both spectra commonly show 3 

characteristic bands, i.e., BN stretching, BH stretching and NH stretching bands. (b) FTIR 

spectra of AB and BA composite before and after the thermal dehydrogenation reaction. Note 

that the BH and NH stretching peaks are simultaneously reduced after the dehydrogenation 

reaction. 


