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Introduction 

One of the most important applications of 
CNTs is in energy industry (hydrogen and Li-Ion 
batteries or fuel cells). The CNTs can store 
hydrogen in two manners, physical or chemical, 
and in this project the electrochemical storage has 
been under consideration and the effects of some 
parameters like current density, temperature and 
purification of the CNTs has been studied. Lee  
et al. [1] have theoretically predicted up to  
14% wt capacity for the hydrogen storage in 
CNTs (under the Standard Temperature and 
Pressure, STP, conditions), but it seems to be an 
overestimation and in practice approaching to the 
well known technical standard (6.5 wt% under the 
STP conditions) is still a far away target [2-3]. 
 
Results and discussion 

Electrochemical storage of hydrogen in 
Ag-CNTs (silver and carbon nanotubes) 
electrodes has been studied by potentiostat / 
galvanostat method. In previous paper [4] we have 
shown that the hydrogen discharge capacity of an 
Ag-CNTs electrode is about 182 mA h/g  
(≈ 0.63 wt%) and in this report we present our 
efforts to optimize the storage capacity by:  
i- making improvement in the electrode 
preparation, ii- scanning the charge/discharge 
cyclic regulated current from 1 to 50 mA. Foamed 
silver (Fig.1) has been employed as a mattress for 
the CNTs and it caused better connections 
between CNTs and the silver.   
 

            
 
Fig. 1.  SEM image (with nano scale pores).  
 

Therefore the enhancements in the 
hydrogen storage capacities have being justified. 
It has been observed that in cyclic charge and 
discharge procedures the amount of stored 
hydrogen in the electrodes (the discharge 
capacity) are very sensitive to the cyclic regulated 
currents and it is shown that the optimum value is 
about 1550 mAh/g at 4 mA that the adsorbed 
hydrogen capacity has been maximized by  
5.2% wt and it is a brilliant record in this ground. 
It must be emphasized that the storage capacity 
for pure Ag foam is negligible. These results have 
been reproducible and the capacities for three 
different as prepared electrode are reported in 
Fig.2.  

 

Fig. 2. Scanning the storage capacity versus the 
charge/discharge currents for three as prepared 
electrode samples (each shadowed column is 
belong to one of the electrodes).  

The optimization can be attributed to two 
competitive phenomena; i: re-alignment of the 
CNTs, ii: oxidation of the electrode's surface. 
When the temperature is raised up to 70 C the 
absorbed hydrogen capacity hs been reduced so 
temperature acted as a negative factor in our 
study. By the way, after annealing the Ag-CNTs 
electrode at 400 C (1 hour) again we have seen 
increasing in the storage capacity again.   
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