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Cobalt, its alloys and its many different complexes are being applied in very versatile fields, like anticorrosion, anti-

wear coatings, magnetic alloys [1], many different sensors, catalysts and even as cancer drugs [2]. Metal foams provide 

big surface area, that can be easily accessed by solution, therefore give its morphology metal foams are good candidates 

to use as sensors or catalysts, or simply as a template for them. Aim of this work was to produce cobalt foams and to 

investigate influence of different additives and deposition conditions on porosity and surface area of cobalt metal foams. 

Foams were formed via electrodeposition, using hydrogen bubble template method. 

Cobalt foams have been deposited using both galvanostatic and pulse deposition modes, using sizeable cathodic 

current densities (0.6-2.5A/cm²). Influence of current density, deposition time and pulse duration on porosity and surface 

area have been investigated. Copper plates were chosen as substrate onto which cobalt foam was deposited. In order to 

examine the effects on metal foams deposition, different ions and additives were used in making of acidic solutions 

containing 0.2M either CoCl2 or CoSO4, and additives (2M NH4Cl or 1M (NH4)2SO4). Morphology of Co foams was 

investigated using Scanning Electron Microscopy (SEM) coupled with Energy Dispersive Spectroscopy (EDS), and X-

ray diffraction (XRD). Surface area was evaluated using Electrochemical Impedance Spectroscopy (EIS), by calculating 

Double Layer Capacitance and from it true surface area has been estimated.  

Cobalt coatings obtained from solutions that didn’t contain ammonium ions proved to be poorly attached to copper 

surface, and powder like in appearance. Upon addition of ammonium ions, the adhesion improved significantly, the 

surface was riddled with unevenly distributed cylindrical pores. While using galvanostatic deposition conditions there did 

not seem to be significant relation between pore radius, density and current density with deposition time. However, using 

pulse deposition mode pores density, diameter and length can be easier to control.  
In order to further increase surface area of cobalt foams 2M of isopropyl alcohol was added to solutions. This has 

substantially decreased surface tension, and in turn increased porosity of Co foams. This worked with both sulfate and 

chloride containing solutions.  

 

    
 

Fig. 1. SEM images of Co foams obtained at these conditions a) 0.2M CoCl2 and 2M NH4Cl j=1.8A/cm² 60s, b) 

0,2M CoSO4 and 1M (NH4)2SO4 100ms j=2.5A/cm², 1s j=0.6A/cm², 10 cycles 
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