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Introduction 

    As the modern society develops so rapidly, the request of our human beings for next-

generation sources of energy has been becoming more and more urgent. In contrast with the 

traditional fossil energy (e.g., coal, petroleum and natural gas), hydrogen is regarded as a 

promising fuel in future due to its high energy content per mass and non-pollution.  Therefore, 

the search for efficient and safe hydrogen storage materials is of crucial significance, which 

may provide a long-term solution to people’s concern. Various hydrogen storage materials 

including metal hydrides, metal-organic frameworks and organic materials have been studied 

extensively. Ammonia borane (NH3BH3) contains as high as 19.6 wt% of hydrogen and 

exceeds that of gasoline, making it an attractive chemical hydrogen storage candidate. 

     In the exploitation of highly efficient nanocatalysts, special attention has been drawn to the 

plasmonic nanostructures, including conventional noble metals and non-conventional 

semiconductor nanocrystals. Such localized surface plasmon resonance (LSPR) phenomenon 
could strongly concentrate the incident light and is capable of harvesting light at the nanoscale, 

which has promising applications in the energy conversion and storage. In this context, we 

demonstrated that the plasmonic nanostructures, including color-controlled Ag nanoparticles 
and novel MoO3-x nanosheets, can be used as highly efficient catalysts under visible light1-4. 

 

Materials and Methods 
    The supported Ag NPs were prepared on SBA-15 by microwave-assisted alcohol reduction 

with varying irradiation times in the presence or absence of sodium laurate. MoO3-x nanosheets 

were prepared by oxidizing metal molybdenum powders with hydrogen peroxide followed by 
the solvothermal treatments in ethanol solution. The catalytic performances were carried out by 

dehydrogenation of NH3BH3 in aqueous suspensions with plasmonic catalysts under argon gas 

atmosphere. The reaction was carried out with magnetically stirred both in the dark condition 
and under visible light irradiation Xe lamp. The yield of H2 in gas phase was determined by 

GC using TCD detector.  

 

Results and Discussion 

Using the microwave heating method, the spherical or rod-like Ag nanoparticles having 

different sizes were obtained in the interior of SBA-15 channels and their colors turned into 
yellow (Lau-3), red (Without-3) and blue (Without-5). All samples exhibited H2 production 

activity, and higher activity was observed on smaller Ag nanoparticles. In addition, the activity 

was greatly enhanced by the visible light irradiation with the order of Lau-3 < Without-3 < 

Without-5, which was in close agreement with their photo-absorption induced by LSPR. 
Different from the conventional plasmonic noble metals, plasmonic semiconductors is one 

novel category with low resistive loss and earth abundance. By a facile nonaqueous access, 

MoO3-x nanosheets with tunable LSPR from visible light to near infrared without the addition 
of any surfactants. It was found that under visible light irradiation, such plasmonic MoO3-x 

nanosheets displayed dramatically enhanced H2 production rate from NH3BH3 by a factor of 4 

than did in dark condition.   

 
 

Figure 1 The comparison of the as-prepared plasmonic MoO3-x nanosheets and Ag/SBA-15 

for H2 yield time course from NH3BH3 solution a) in the dark condition and b) under visible 
light irradiation. 

 
Significance 
     To exploit highly efficient catalysts is always the hotspot of researches. We demonstrate 

here that the plasmonic nanostructures could dramatically enhance the H2 production from 

NH3BH3 by LSPR. Such work illustrates the realization of plasmonic nanostructures with high 
efficiency, which may offer the guidelines to develop highly active nanocatalysts by rational 

design and controlled synthesis. 
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