DPI Annual meeting 2008: 

Speakers on Corporate Social Responsibility (Janssen, Patel and Stern) 

Solar energy

Apart from the brainstorm current DPI research came up from discussion at the Annual Meeting. Polymer solar cells are a serious option for the large-scale use of solar energy, suggested René Janssen, professor of Molecular Materials and Nanosystems at the TU Eindhoven. What is needed if you want to supply the entire world’s population with sustainable energy in 2050? By then there will be eight to ten billion people on the planet using a total of 50 TW (Tera Watt) per year. Currently 6.5 billion people use 12 TW of energy. According to Janssen sustainable energy production is only possible if we use solar energy on a major scale. All things being equal, solar energy can produce 20TW by 2050. By comparison, wind energy will generate 14 TW and biomass 5 to 7 TW by 2050. But to get there a massive scientific and technological effort is required. Solar cells will have to be produced cheaply in bulk and this is only possible for polymer solar cells. Janssen provided the following calculation. If solar cells had a yield of ten per cent, that is the conversion of ten per cent of the sun’s light into electricity, a surface area of 400,000 KM2 would be needed. The surface area of a country like Spain, for comparison, is 500,000 KM2.

If you want to generate 20 TW solar energy in 2050, you will have to produce 365 KM2 of solar panels, or a track of 365 km by a hundred metres for thirty years …  

To start with, the efficiency of the polymer solar cell has to be drastically boosted from around its current five per cent to ten per cent, which means that the separation of the electrical charge will have to be a much more efficient process. The major scientific question behind polymer solar cells is: what are the conditions required for a charge separation to occur at very low electrical fields? Janssen suggests that the answer lies in stacking solar cells. The more you can stack, the greater the charge separation and the more efficient the cell. This will enable efficiencies of ten per cent, although a complete scientific revolution is still needed to achieve this percentage. This research is a typical subject for the Polymer Innovation Programme of DPI. It demands fundamental research into new polymers, research that is in part prompted by society’s demand for sustainable materials and energy. 

Biopolymers

Biobased polymers, polymers based on agricultural residues and raw materials, fit into the same category. Biobased, ‘bio’, polymers can make a significant contribution to reducing energy consumption and greenhouse gas emissions. The challenge is to maximise the environmental benefits, for instance by creating an optimal portfolio of biopolymers, closing cycles through reuse and recycling, and avoiding unnecessary use of materials. Biopolymers offer the chemical industry the opportunity to innovate and thus begin a new growth curve, suggested Martin Patel of the Copernicus Centre of the University of Utrecht. The challenges to researchers is to arrive at efficient biopolymer are manifold. The properties of biobased polymers still lag behind the current generation of synthetics produced from petroleum. Production costs, including energy costs, are also higher. Biopolymers still have a long way to go before they get to the same level as conventional synthetics. To be able to compare biobased and conventional polymers in terms of environmental properties and sustainability, Patel suggests that the Life Cycle Analysis (LCA) is the only viable method. The key environmental categories have meanwhile been incorporated in the LCA. However, gaps are still present, like the impact on biodiversity, soil erosion and soil fertility. Patel calculated what it would mean to produce ethylene from ethanol. Current ethanol production worldwide is 39 million tonnes a year, from which 24 million tonnes of ethylene can be produced, or 37 per cent of all polyethylene, or ten per cent of all thermoplastics or eight per cent of all polymers. Fourteen million hectares of farmland is needed for this ethanol production. If you want to use ethanol for the production of a quarter of all polymers, you need 125 million tonnes and that requires 45 million hectares of farmland. To put it into perspective, the US has a total of 165 million hectares of farmland; worldwide this figure is 1.6 billion hectares. The total world potential for cultivation land is 3.1 billion hectares. Europe currently uses around fifty million tonnes of polymers each year. Patel believes that around 85 per cent of this can ultimately be biobased.

Water for the world

For Borealis, the host of this Annual Meeting, the term sustainability forms a set of twelve mutual challenges, from drinking water and sanitation and the reduction of poverty to clean energy and biodiversity. According to Alfred Stern, vice president for Innovation & Technology at Borealis, synthetics and polymers have an important role to play in sustainability. Light and strong synthetics save on energy. By way of illustration: without synthetics the emission of greenhouse gases in Europe would rise by 56 per cent and energy consumption by 26 per cent. Thanks to the efficient production processes polyolefins are among the most carbon-efficient synthetics. The company substantiates its Corporate Social Responsibility objective in part through making an active contribution to the 'Water for the World net', a platform that wants to ensure drinking water supplies and sanitary provisions for the underside of the population pyramid. Borealis brings in its expertise in the entire water chain, from preparation of drinking water to sewerage. See www.waterforthewordl.net
