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Report: 

Due to the high content of hydrogen (19.6 wt.% ), ammonia borane (AB) is considered as one of the greatest 

hydrogen storage materials. Upon temperature AB undergoes two-step polymerization reaction resulting in the 

formation of polyaminoborane, polyiminoborane, hydrogen and, at still elevated temperature, boron nitride 

(material of choice in the Far UV due to its high band gap of 6 eV). [1-3] 

Within the project we intended to synthesize new functional composite materials through high pressure 

confinement and further high temperature treatment of ammonia borane inserted to a zeolite framework.  Our 

aim was to investigate two different binary systems using ammonia borane AB as molecular precursors of BN 

and silica zeolites: MFI (silicalite-1F), and TON as host materials.  

At ID15B High Pressure Beamline we have performed a series of variable high pressure high temperature  

X-ray diffraction experiments on MFI/AB and TON/AB composites loaded under inert-gas atmosphere in a 

resistively heated membrane-driven Diamond Anvil Cells at 1 and 3 GPa and elevated temperature up to 300oC. 

 



 

Powder XRD experiments confirmed the insertion and polymerization of ammonia borane trapped inside the 

pores of host materials.  

We have observed pressure-induced phase transition of ammonia borane (the bulk ammonia borane transforms 

to its orthorhombic high pressure phase upon compression) and its further polymerization inside the porous 

material manifested by the disappearance of ammonia borane diffraction peaks upon high temperature.  

 

Figure 1. Experimental (black), calculated (red) and difference (blue) profiles (=0.4104 Å) for the Cmc21 

structure of TON-NH3BH3 (=0.4104 Å) at 0.17 GPa and 23°C.   

The anomalous p,T-evolution of a unit cell dimensions and significant increase of unit-cell volume confirmed 

dehydrocoupling of AB, its polymerization and hydrogen release inside the pores of the zeolites.  

Structural refinement have been performed for TON/AB composite material, together with detailed Raman 

spectroscopic studies, the results have been described and submitted for publication. [4] 

Detailed analysis of MFI/AB composite material and its further spectroscopic characterization is still in 

progress.  
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