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Introduction 
Currently the generators using hydrolysis of 

water solutions of alkaline metals borohydrides [1-5] 
are actively developed to make source of high 
purity hydrogen for fuel cells and internal 
combustion engines. Water solutions of sodium 
borohydride are non-toxic, non-flammable and 
have high volumetric and gravimetric energy-
dense, more than 2200 Watt-hour per kg.  

The automated installation designed to generate 
pure hydrogen by borohydrides catalytic 
hydrolysis is investigated in presented paper.  

 
Results and discussion 

The installation consists of reactor with 
catalytic unit, heater of working solution. Pump 
maintains circulation of working solution through 
catalytic layer. Reaction yield containing generated 
hydrogen and water vapor leaves reactor through 
dephlegmator, where condensation mainly occurs 
and generated water trickles down into reactor. 
Fresh working solution is supplied to reactor by 
pump and circulated in reactor up to completion of 
hydrolysis. Special vessels are used to store 
prepared working solution and hydrolysis yield. 
Temperature of solution in reactor is measured by 
thermocouples, pressure sensors are used to 
measure pressure in reactor and receivers. High 
pressure receivers are used for generated hydrogen 
storage.  

The aim of carried out test is to demonstrate the 
opportunity of stable work of hydrogen generator 
at different productivities up to 1 Nm3/h. Working 
solution of NaBH4/H2O≈1/7 molar ratio is used in 
test.  

During the tests the stable work of installation 
is achieved and working parameters are under 
control. Stability of operation increases with 
growth of temperature and pressure in the reactor. 
This is illustrated by measurements by 
thermocouple, pressure sensors and mass flow 
controller given in Fig. 1–3. 
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Fig.1. Temperature evolution in reactor. 
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Fig. 2. Pressure evolution in reactor (blue) and 

receiver (magenta). 
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Fig. 3. Evolution of hydrogen production. 
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Conclusions 
Conducted tests have been demonstrated 

operability of installation at different flow rates of 
hydrogen. Stable operation of designed installation 
is achieved at working pressures up to 10 atm. 
During preparatory experiments the certain 
correlations are observed among such working 
parameters of process as: 

- concentration of borohydride in solution 
supplied to reactor; 

- rate of working solution supply; 
- volume of working solution in reactor; 
- temperature and pressure in reactor; 
- productivity of hydrogen generator. 
Enough big store of installation productivity is 

also observed that allows increase hydrogen 
productivity up to 3 Nm3/h. 
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