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Introduction 
Mankind has tried to use the hydrogen-

sorption properties of different metals and alloys to 
solve a great variety of scientific and technical 
problems for over 50 years. The properties of 
many chemical elements and their alloys and 
compounds have been studied for this period. 
Metal hydrides have already found a wide 
application owing to the peculiarities of 
thermodynamics of hydrogen sorption and 
desorption processes that depend on the chemical 
composition of a solid subjected to the process of 
hydrogen pickup. 

Such compounds attract interest due to their 
high hydrogen capacity. Under normal conditions 
the amount of hydrogen stored in a vessel filled 
with metal hydride can be larger than that in the 
same vessel filled with liquid hydrogen. The 
method of hydrogen storage in solids 
advantageously differs from that in gas-cylinders 
and cryogenic. This method is safe and requires 
lower service costs. Therefore the world-known 
companies have put in order the serial production 
of various modifications of metal hydride 
accumulators of hydrogen of different 
construction. 

 
Results and discussion 

The metal-hydride accumulators can be used 
both for safe and compact hydrogen storage and 
for the solution of some other problems 
enumerated below: 

– hydrogen purification -  scavenging to ppm 
amounts; 

– hydrogen separation - from the mixture 
containing from 1 to 90% non-hydrogen atoms and 
molecules; 

– isotope separation -  protium, deuterium 
and tritium; 

– hydrogen compression - hydrogen is sorbed 

at low temperature and desorbed at higher 
temperature and creates high pressure; 

– heat accumulation -  the process is based 
on the use of heat effect (20-60 kJ/mol) of the 
hydrogenation/dehydrogenation reaction for heat 
absorption and evolution. 

 
The researchers of department 67 at the 

Institute for Problems of Materials Science of 
NASU have developed a series of metal-hydride 
accumulators for different applications (Fig. 1,2). 

 

 
Fig. 1. The high-pressure vessels for 

hydrogen storage and hydrogen accumulators of 
“Alsav” modification with a capacity of 3, 10, 15, 
75 and 170 litres. 

 
Intermetallic compounds used in these 

accumulators were selected on the basis of 
consumers' individual requirements concerning 
temperature and hydrogen pressure. Alloys of AB5 
and AB types with different additives are typically 
used. 

 

 
Fig. 2. The high-pressure vessels for 

hydrogen storage and hydrogen accumulators of 
“Dmisch” modification with a capacity of 3, 10, 
15, 75 and 170 litres. 



 905

The vessels in which the metal hydrides are 
placed have been designed for pressures from 15 to 
20 MPa with a double margin of safety. Hydrogen 
from the storage units can be provided at the room 
temperature under a pressure from 0.1 to 5 MPa, 
and in heating to 100 oC from 4 to 16 MPa. 
Hydrogen can be produced at 20 MPa on heating 
to 300 oC. The internal (Fig. 3) and external  
(Fig. 4) heat exchangers are used in the 
accumulators of this modification. 

 

 
Fig. 3. The hydrogen accumulators “Dmisch” 

supplied with thermostated heat exchangers 
energized from the constant-current sources  
of 12 V. 

 
The capacity of hydrogen accumulators can 

be variable from litres to several thousand of litres. 
Each accumulator is equipped with a manometer 
which is simultaneously used as a safety valve. 

 

 
Fig. 4. The high-pressure vessels for 

hydrogen storage and hydrogen accumulators of 
“Viachbog” modification with a capacity of 3, 10, 
15 and 75 litres. 

Conclusions  
At present the method of hydrogen storage in 

solid still remains sufficiently convenient, effective 
and safe. 

Figures 1-4 show three modifications of the 
desk hydrogen accumulators of different capacities 
(“Alsav”, “Viachbog”, “Dmisch”), which have 
been designed for operation under laboratory 
conditions completed with the laboratory fuel cells 
to perform laboratory training on hydrogen energy. 
The accumulators can be used also for other 
purposes as hydrogen sources. 
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