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Abstract:  
The worldwide primary energy consumption, although decelerated due to the economic 
global crisis, continues growing year by year, with an increase of 2.5% in 2011. The 
current energy system is mostly based on fossil fuels, which have led to an increase in 
global warming gas emissions. As a result, the concentration of CO2 in the atmosphere 
and in the oceans keeps increasing, leading to a global temperature rise and to water 
acidification, respectively. Most of the global warming over the past 50 years is very 
likely to have been caused by emissions of carbon dioxide (CO2) and other greenhouse 
gases (GHG) derived from human activities. Without any action to reduce these 
emissions, the global average temperature is likely to rise further by 1.8-4 °C this 
century, and by up to 6.4 °C in the worst case scenario. These are the greatest 
environmental, social and economic threats mankind is facing nowadays. 

Combating climate change is a key priority for the European Commission who has 
agreed on three common objectives for tackling today’s energy and climate challenges, 
the so-called “3x20”: reduce greenhouse gas emissions and energy use both by 20%, 
and achieve a 20% of renewable energy in the supply chain by 2020. These efforts are 
aimed to facilitate the transition to sustainable energy sources and to mitigate global 
warming associated with the massive utilization of fossil fuels. In order to address these 
challenges, new nano-structured materials are going to play a pivotal role. 

During my talk I will summarize our last advances in the rational design of 
nano-structured materials (membranes, adsorbents and catalysts) based on zeolites, 
metal organic frameworks and structured polymers for different key applications aimed 
to solve short, medium and long term energy challenges, from CO2 separation to new 
catalysts for syngas chemistry and methane activation. 1-5 
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