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Ti-doped LiAlH4 can be 
fully regenerated at 

reasonable conditions 
through this novel 

physiochemical pathway. 

Since the THF can be 
readily recovered, 
only thermal and 

mechanical energy are 
required to regenerate 

the alanate. 

TPD: Different Stages Through One 
Typical Cycle of Ti-Doped LiAlH4
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Li alanate can be 
fully regenerated 

at reasonable 
conditions 
through a 

proprietary 
physiochemical 
route; however, 
it requires off-

board 
reprocessing.

Hydrogen Storage Using Chemical Hydrides
Objectives and Approach - Matthews

• Develop hydrogen storage and delivery technology based on 
steam hydrolysis of chemical hydrides for automotive fuel cel
applications

• Quantify/optimize steam + solid chemical hydride reaction
kinetics as the basis for production of hydrogen

• Operate reactor at low temperatures (100 –150OC) and 
pressures (~ atmospheric)

• Conduct basic research to minimize water utilization and 
maximize H2 delivery rate

• Compare experimental data to FreedomCAR targets
• Develop prototype of steam hydrolysis reactor

NaBH4 + (2+x)H2O  → 4H2 (g)+ NaBO2 ·x H2O + ΔHrxn

Hydrogen Storage Using Chemical Hydrides
Representative Results
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Thermogravimetric Analysis (TGA) of Solid Reaction 
Products after 5 hours of Drying in N2 Gas.

Hydrogen Generation Rates in Packed Bed 
Reactor at 110 oC and Atmospheric Pressure
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*Specific energy values assume that 
condensed water can be recovered and 
recycled.

Reaction with pure steam yields product similar 
to NaBO2

.2H2O that was preheated to 250oC.
These TGA  results are consistent with an 
independent X-Ray Diffraction analysis 
confirming the presence of NaBO2.2H2O in the 
products of the steam hydrolysis reaction.
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