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1. Introduction – The performance of an ion exchange resin supported Co-catalyst (Co@K1221) in the 

NaBH4 hydrolysis reaction at 60°C was investigated. This reaction is considered as one of the main 

commercially accessible ways of H2 generation for low-temperature fuel cells [1]. Since the gravimetric 

hydrogen storage capacity is one of the key parameters for these applications, at least 5 wt% NaBH4 is 

recommended [1]. Hence, the catalyst was screened in 10 consecutive runs at 10 wt% NaBH4 to assess its 

activity and reusability. Possible deactivation phenomena are discussed and subsequent regeneration 

procedures are proposed and investigated.  

 

2. Experimental - The Co@K1221 catalyst 

was synthesized via an ion exchange and 

chemical reduction method. ICP-OES was 

used to quantify the Co content of the catalyst 

before and after NaBH4 hydrolysis. The latter 

was performed in batch at the following 

conditions: 0.4 g catalyst, 10 mL aqueous 10 

wt% NaBH4 solution stabilized with 5 wt% 

NaOH at 60°C. The produced H2 volume was 

measured by means of water displacement. 

Regeneration at different HCl concentrations 

was performed.  

 

3. Results and Discussion – The hydrogen 

generation for 10 consecutive reactions is 

shown in Figure 1. The HGR, i.e. the hydrogen gas volume per g Co per minute, for the first reaction is 

15.7 L H2/gCo/min. Compared to literature data for NaBH4 concentrations of at least 5 wt% [2], the 

Co@K1221 can be categorized as an active catalyst. However, the catalyst suffered from deactivation 

(see Figure 1), which is also reported in literature, especially at these high NaBH4 concentrations [1]. 

Since no Co leaching was observed, the formation of strongly adsorbed (poly)borate anion layers on the 

active phase [3-5] and/or pore blockage of the support by these borates [6] was suggested as deactivation 

mechanism. Since these anions are converted to non-charged and more soluble H3BO3 at acid conditions, 

the catalyst was washed after 10 consecutive reactions with different HCl concentrations. Washing with 

0.04 M HCl restored the catalysts activity: see Figure 1 for the 5 consecutive reactions after regeneration. 

A higher HCl concentration caused Co leaching. Lower HCl concentrations were insufficient to fully 

activate the catalyst.   

 

4. Conclusions – The Co@K1221 catalyst showed a very good activity at the studied reaction conditions. 

Washing of the used catalyst with 0.04 M HCl was successful in regaining the initial catalytic 

performance. Hence, this highly performant catalyst has great potential for H2 generation.  
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Figure 1. Generated H2 volume as function of time for Co@/K1221 for 10 

consecutive reactions, followed by a regeneration with 0.04 M HCl and 5 consecutive 

reactions. 


