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Introduction  

The world stocks of minerals fuel last 
decades are quickly exhausted. Under last forecasts 
it is expected, that within 20 years the oil recovery 
and coal will reach a maximum and then will start 
to decrease. 

For the decision interconnected power and 
environmental problems the world community has 
made the decision on transition to hydrogen fuel. 
Hydrogen is extremely effective and ecologically 
pure fuel. The hydrogen received with use of 
renewed energy sources, will serve a sustainable 
development and stability.  

 

Results and discussion 
For realisation of the hydrogen power 

program for today it is necessary to solve 
following actual problems: 
• working out of ecologically pure methods of 

reception of hydrogen; 
• system engineering safe and high-capacity 

accumulation, storages and hydrogen transportations; 
• system engineering reformative chemical energy 

of hydrogen in other kinds of energy. 
Now for hydrogen reception the methods 

based on conversion of natural gas are widely 
used. As raw materials for hydrogen reception it is 
possible to use also passing oil gases which are an 
oil extracting by-product. The approximate 
structure of passing oil gas for one of deposits on 
Caspian sea is presented in following table 1.  

Losses of passing oil gas are connected 
with impreparation of an infrastructure for its 
gathering, preparation, transportation and 
processing, absence the consumer. In this case 
passing oil gas is simply burnt on torches. 

Table 1. 
Components Volume% Weight 

 % 
Molar  

% 
CH4 87.01 71.59 86.89 
C2H6 3.55 5.47 3.57 
C3H8 1.43 3.24 1.45 
C4H10 0.87 2.57 0.89 
C5H12 0.47 1.73 0.49 
C6H14 0.16 0.70 0.18 
CO2 6.51 14.70 6.53 
O2 0.00 0.00 0.00 
N2 0.00 0.00 0.00 

 100.00 100.00 100.00 

Let's consider process of reception of hydrogen by 
steam conversion of methane: 

1) the first stage - methane conversion in 
the tubular furnace, 

CH4 + H2O + 206 kJ → CO + 3H2 
CH4 + CO2 + 248 kJ → 2CO + 2H2 
2) the second stage – final conversion 

residual methane oxygen of air, 
CH4 + 0,5O2 → CO + 2H2 + 35,6 kJ 
3) the third stage - conversion of oxide 

carbon water steam, 
CO + H2O → CO2 + H2 + 41 kJ. 

 Steam conversion of methane proceeds at 
pressure steam-gases mixes 2-3 МPa, a parity of 
water steam and gas close to 2:1 in the presence of 
catalysts. It is necessary to note, in spite of the fact 
that methane conversion - endothermical reaction 
and for its course temperatures order 800˚С, half of 
received hydrogen are required is allocated in this 
case from water. From the power point of view 
process can be spent in tubular furnaces warmed 
with methane outside burnt in furnaces, water 
steam also can turn out use of heat of burnt 
methane. Also it is necessary to notice, that process 
of steam conversion of methane proceeds in the 
presence of catalysts on a basis aluminium, 
barium, calcium oxides and nickel salts. 

Transformation of energy of natural gas by 
its chemical conversion in hydrogen and the 
subsequent transformation of chemical energy of 
hydrogen to fuel elements in electric energy is now 
the most comprehensible as efficiency of fuel 
elements much more exceeds efficiency steam-
gases turbogenerators. It is necessary to notice, that 
besides economic profitability this process of 
transformation differs also high ecological 
compatibility. 

Above described process of steam 
conversion of methane is carried out in modular 
gases-electrical generators installations on the 
basis of high-temperature fuel cells in a carbonate 
fusion. Carbonate ions pass through a membrane 
and reach the anode where let out atom of oxygen, 
which, incorporating to the hydrogen allocated 
from natural gas, forms water: 

 

(СO3)-2 + H2 → CO2 + 2e - + H2O. 
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CO2 and two free electrons are in parallel 
formed. Electrons flow on a conductor to the 
cathode, forming an electric current. Similarly, the 
remained molecules CO2 arrive on the cathode 
where free electrons and atom of oxygen from air 
are absorbed. Further molecules CO2 participate in 
reaction as carbonate ions.  

The working temperature in the module 
makes an order 650˚С, that provides three 
advantages:  

• the temperature is enough high to be applied 
to steam manufacture; 

• the temperature is enough high to provide 
reforming in a fuel cell - in this case, the 
highest efficiency is reached; 

• the temperature is enough low to allow to 
apply traditional metals and with their 
traditional processing, both to cells, and 
for the module.  

Fuel cells of a similar design distinguish a compact 
arrangement of all hot components in one 
cylindrical case.  

For buffer accumulation of electric energy 
in the conditions of a sea platform it is possible to 
use rather safe storage of hydrogen in metalhydride 
systems. Thus along with use of materials with 
high adsorption in capacity it is possible to use also 
high-capacity stores. In high-capacity stores of 
hydrogen for improvement of mechanisms heat-
and-mass transfer the most comprehensible design 
is the multisection design. The design of the 
accumulator consisting of two sections made of 
project AZ-02 together with laboratory № 67 
Institute for Problems of Materials Science of NAS 
of Ukraine at support of the Scientific-

Technological Center Ukraine is resulted in a 
following drawing:  

 
Tests of thermal characteristics experimental 
portable (capacity ~ 200 l) the accumulator have 
shown high efficiency of a section design.  
 
Conclusions 

Thus, systems of energy transformation of 
passing oil gases into energy of hydrogen and its 
accumulation in multisection metalhydride systems 
can appear perspective enough both with power, 
and with the ecological points of view. 
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