
 866

STUDY OF HYDROGEN USING  
NANODISPERSED DIAMOND AND NANOCARBON TUBES  

 
Bogatyreva G.P*., Marinich М.А., Bazaliy G.А.  

 
ISM – V.N. Bakul Institute for Superhard Materials of NASU,  

2, Avtozavodskaya St., Kiev, 04074, Ukraine 
Fax:  38(044) 468-85-99,     E-mail:bogatyreva@ism.kiev.ua 

 
 

Introduction 
One of the principal problems of the states 

is decrease of dependence on existing energy 
carriers - oil and gas. In this connection researches 
on hydrogen power concern to priority directions 
of development of a science and technics.  
The application of carbon materials at creation of 
various electrochemical sources  a are widely used.  

We were the first to have proved [1-3]  
that modified diamond-contains materials are 
promising for creating catalysts of oxygen, as well 
as of hydrogen electrodes. 

Nanocarbon tubes are no less promising 
material than of detonating synthesis. Nanocarbon 
tubes provide a possibility for saving molecular 
hydrogen [4, 5]. 

Therefore, our aim was to study hydrogen 
oxidation using nanodispersed diamonds and 
nanocarbon tubes. Perspective for using 
nanodispersed diamonds and nanocarbon tubes as 
an electrode material is ensured by a big 
“potential” window, high specific surface and high 
corrosion resistance in hostile environment and 
during the process of polarization. 

 
Results and Discussion  

Studies of electrochemical oxidation and 
reduce of hydrogen on nanodispersed diamond of 
ASUD-95, ASUD-95 KEP and nanocarbon tubes 
”Taunit” were carried out on potentiostat  P-5848 
in solutions of 0,1 find 1,0 N sulfuric acid  in the 
temperature range 20-60°C. Nanodispersed 
diamond and nanocarbon tubes ”Taunit” were 
synthesized by firm ALIT. Modificated 
nanodispersed diamond ASUD-95KEP were 
subjected to special technologies [6].  

Electro-catalytic activity of nanodispersed 
diamond and nanocarbon tubes  is measure of 
value of exchange current density i0. The exchange 
current density is determined by extrapolation of 
hydrogen overvoltage curve (η) from current 
density (i0) to value (η═0).  

The dependence of electro-catalytic 
activity of hydrogen oxidation process taken place 
on nanodispersed diamond surface ASUD-95, 
ASUD-95KEP and nanocarbon tubes, (exchange 

current density, i0)  of electrolyte and concetrations 
of sulfuric acid was studied. It has been shown that 
the optimal concentration  is 1.0 N.  

It has been ascertained that values i0 of 
hydrogen oxidation ASUD-95KEP in decreasing 
of by 2 times that, ASUD-95  and nanocarbon 
tubes. 

Energy values for the activation of 
hydrogen oxidation process (ε) were calculated on 
the basis of the dependences lgi0  – 1/T. 
Nanodiamond powders activation energy after the 
first stage of heat treatment decreased by 1,5 times, 
and after the final heat treatment the value ε 
decreased by 2 times.  

Combination of amorphized monolayer 
and diamond nucleus enabled to increase 
considerably the speed of catalytic hydrogen 
oxidation on the surface of diamond nanopowders.    
It has been  investigated processes of oxidation of 
hydrogen on the samples consisting and a mix 
nanodispersed diamond  and nanocarbon tubes.  
When carrying out cathodic polarization 
nanocarbon tubes in inert atmosphere it was 
established that current exchange hydrogen 
oxidation density decreases. This confirms the fact 
that nanotubes absorb the hydrogen released during 
cathodic.  
It is established, that value of exchange current 
density iо of mixture of nanodispersed diamond of  
and nanocarbon tubes were decreased than iо of  
unitial materials, that testifies to nanocarbon tube’s 
adsorption of hydrogen.  
 
Conclusions  

1. The dependence of the electrocatalytic 
activity of hydrogen oxidation (current exchange 
density, i0) on the surface of nanodispersed 
diamonds ASUD-95 and ASUD-95KEP and 
nanocarbon tubes in sulfuric acid solutions 0.1 and 
1.0 N was studied. 

2. It is shown, that values of density of a 
current of an exchange of oxidation of hydrogen on 
initial powders nanocarbon tubes are comparable 
to values of density of a current of an exchange on 
initial nanodispersed  powders  ASUD-95. 



 867

3. It is established, that dependence of energy 
of activation of process of oxidation of hydrogen 
nanodispersed  powders after the first stage of heat 
treatment decreases for surfaces in 1.5 times, and 
after final thermal processing the size ε decreases 
almost in 2 times. 

4. Processes of oxidation of hydrogen on the 
samples consisting and a mixture of nanodispersed 
diamond  powders and nanocarbon tubes are 
investigated. 
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