
1.  Title of the Project:  

 

Hydrogen Storage Properties of Complex Hydrides 

 

2. Principal Investigator & Implementing Institution :  

Dr. Pratibha Sharma,  

Indian Institute of Technology Bombay. 

 

3.   Key Objectives : To study complex hydrides with high gravimetric storage capacity. 

Since complex hydrides suffer from poor kinetics and high desorption temperature, 

as such suitable catalysts were synthesized to address these issues. 

 

4.   Project outlay : Rs. 41,84,422/- 

 

5.  Summary of Project Work especially with respect to Project Objectives & 

deliverables :   

 Different hydrides were studied for their hydrogen storage properties including 

sodium alanate, Lithium borohydride, sodium borohydride, calcium borohydrides 

and ammonia borane.  Catalysts were synthesized which not only reduced the 

desorption temperature of the complex hydrides but enhanced kinetics of hydrogen 

release. Different metal catalysts, nanomaterials, high surface area materials, solid 

acid catalysts etc. were synthesized for their use as catalysts. These were optimised 

for their amount of addition to the complex hydrides, their sizes, pore size and 

density etc to get the best possible performance. 

 

Thermal decomposition of ammonia borane was studied under both isothermal and 

dynamic conditions. It was found that unwanted gases were released on non-

isothermal decomposition and the amount of such release depends on the rate of 

heating and chemical environment. With the addition on silicon nanoparticles, 

zeolites and metal nanoparticles the desorption temperature and induction period 

significantly reduced while the kinetics got enhanced. With some catalyst zero 

induction period and release even at room temperature was observed. Maximum 



amount of gas released in the isothermal experiments was 13.6 wt% for the 

experiment conducted at 180 °C.  

Isothermal decomposition studies performed for sodium alanate in presence of metal 

nanoparticles.  It was found that a small concentration of catalyst together with 

duration of milling results in significant improvement of the dehydrogenation 

characteristics of NaAlH4. The catalytic effect was due to  uniform dispersion of the 

catalytic nano particles over the entire surface and resultant delocalization of electron 

density distribution around Na and (AlH4)
- in NaAlH4, facilitating decomposition at 

lower temperatures on addition of metal catalysts.  

 

Similar studies were performed for Lithium borohydride, calcium borohydride and 

sodium borohydride. Further hydrolysis of sodium borohydride with Co-B and 

different support materials resulted in enhanced rate of release and very fast reaction 

completion in the order of few seconds. Solid acid catalysts were synthesized and 

used for hydrolysis of sodium borohydride and resulted into very interesting results.  

 


