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Clean Technology by Linde: 

Innovative solutions for sustainable energy sourcing 

Climate protection is one of the biggest challenges facing society today. And it calls for innovative breakthroughs. 

In other words, products and processes that make renewable energies economically viable and dramatically 

cut our consumption of natural resources. The issues of energy security and climate protection are closely 

intertwined. If we wish to leave an intact environment so that future generations can enjoy a high standard  

of living, we need to switch to renewable sources of energy now and reduce our carbon footprint. The Linde 

Group offers a range of clean technologies that effectively tackle the big climate change challenges and bring 

greater sustainability to the planet. 

 

According to the International Energy Agency (IEA), global energy consumption is spiralling and demand will  

have doubled by 2050. This increase will be mainly driven by growing industrialisation in China, India and other 

emerging economies plus the rising world population. Although only 15 percent or so of the world’s population 

resides in industrial nations, they currently account for half of global energy consumption every year.  

 

In addition, global oil and gas reserves will be increasingly concentrated in politically unstable regions. Energy will 

thus increasingly be wielded as the new currency of power among international political circles. By the year 2030, 

the EU will have to import 90 percent of its crude oil and 70 percent of its natural gas. And the impact of climate 

change extends beyond the technical challenges. Natural disasters could destabilise entire regions and jeopardise 

international peace and security. 

 

Nobody can predict the consequences of climate change with complete certainty at this point. But the risks are 

already clear. The German Institute for Economic Research (DIW), for example, puts a EUR 137 billion price tag on 

damage resulting from climate change by 2050 in Germany alone if corrective measures are not implemented in 

time. Effective emissions-reducing strategies are thus an investment in the future – creating prosperous markets 

and flourishing economic systems for tomorrow’s generations. Global economic developments over the coming 

decades will hinge largely on the ways we source and use energy as we move forward.  

 

We must diversify and broaden the current energy mix, increasing in particular the share of renewable sources. 

There is no single technology or resource that will work for all regions and needs. The answer lies in a balanced 

energy mix that makes both economic and ecological sense.  

 

Despite efforts to promote renewable energies, fossil fuels will continue to meet the lion’s share of the world’s 

energy needs for decades to come. In the near future, therefore, we need an end-to-end, efficient and reliable 

carbon dioxide (CO2) management system. As a world-leading gases and engineering company, The Linde Group 

delivers innovative, clean technologies and solutions targeted specifically at CO2 management. Today, Linde 

engineers and experts are already making a vast contribution to minimising the climate impact as we transition  

to new forms of energy sourcing and consumption. Working in close collaboration with energy providers, Linde  

is developing technical solutions that enhance the eco ratings of electricity and fuel production. For example,  

The Linde Group is actively involved in the development of process technologies that capture CO2 emitted by coal-

fired power plants during combustion.  
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Natural gas will play a key role alongside coal in the energy mix of the future. Not only does it rank as one of the 

most eco-friendly fossil fuels, it will continue – unlike oil – to be available in large quantities as we move forward. 

To recover and deliver natural gas reserves in an eco- and climate-friendly manner, Linde engineers are busy 

building natural gas treatment and liquefaction plants around the world. Our core competence in this area extends 

along the full process chain from adsorption through absorption to cryogenic freezing.  

 

The energy dilemma has also highlighted the environmental potential of biogas. A growing number of biogas 

plants are already generating fuel, electricity and heat from renewable feedstock. Not all biogas is welcome, 

however. Methane, for instance, which is 25 times more damaging to the atmosphere than CO2, is released when 

waste material decomposes. Linde teamed up with a California-based US company to solve this problem and put 

the methane to good use. This joint venture built the world’s largest plant to convert landfill gas into eco-friendly 

biogas. The plant went on stream in November 2009 with a dual benefit for the local community. Not only does it 

eliminate the release of harmful landfill gases, the biogas generated by the plant replaces diesel previously used 

by the company’s bus fleet.  

 

In the future, more and more fossil fuels will be replaced with fuels generated in natural bioreactors. In a controlled 

environment, for example, modified algae cells only need CO2 and sunlight to produce valuable bio-oil, which can 

be used in the same way as fossil-based crude oil. Linde joined forces with Sapphire Energy in the US to develop an 

efficient CO2 management system for the algae cultivation plants. 

 

In addition, Linde is actively advancing technologies promoting the use of hydrogen (H2) as an alternative fuel to 

power our future mobility needs. H2-powered vehicles are set to play a key role in the low-emissions electromobility 

scenario of the future. Fuel cells are the perfect complement to batteries. The automotive industry worldwide is 

convinced that this is a promising combination. Mid-2009, car manufacturers Daimler, Ford, General Motors,  

Honda, Hyundai, Kia, Renault, Nissan and Toyota all signed a joint Memorandum of Understanding framing the 

commercialisation of fuel-cell vehicles as of 2015.  

 

The next key milestone on the journey to commercialising hydrogen entails building a widespread refuelling 

infrastructure. Currently, there are around 200 hydrogen stations in operation worldwide. Home to almost 30 of 

these, Germany is clearly the European pioneer in this area. H2 Mobility aims to consolidate Germany’s position 

here. This landmark initiative was founded in September 2009 by Linde along with Daimler, EnBW, OMV, Shell, 

Total, Vattenfall and the German Organisation for Hydrogen and Fuel-Cell Technologies (NOW). These partners will 

pool their strengths to build a nationwide hydrogen infrastructure in Germany. Linde is making a value contribution 

to the success of this initiative, drawing on over a hundred years of experience in the industrial-scale production, 

transport and varied applications of hydrogen. Linde is the world’s largest engineer of hydrogen plants and the 

leading supplier of hardware for hydrogen refuelling stations. 

 

The energy landscape of the future may well be shaped by the possibilities of hydrogen – used both directly as a 

fuel and indirectly to stabilise the energy mix by storing the growing volume of renewable energies, which are 

often subject to fluctuations in availability. The rapid expansion of solar energy parks around the globe is already 

shifting the foundations of energy supply. Manufacturers of thin-film solar cells are increasingly extending their 

focus beyond just grid parity to also aim for green parity. In other words, they are aiming for a sound eco balance  

at the production stage. Linde offers a range of technologies and solutions that improve carbon accounting in the 

production of photovoltaic modules. Linde engineers have taken a close look at the materials involved in the  

entire production and procurement chain for thin-film modules and devised various ways of significantly reducing 

emissions measured in CO2 equivalents. Concrete examples include the use of fluorine (F2). A pioneer in the move 
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towards sustainable manufacturing choices for thin-film modules and semiconductors, Linde already supplies the 

European electronics industry with the technology needed for on-site generation of fluorine. The use of fluorine is 

an intelligent way for electronics plants to save around 357,000 tonnes of CO2 equivalent each year. But fluorine is 

not the only industrial gas that is indispensable in the production of solar cells. Linde also supplies the solar 

industry with other valuable gases such as silane and ammonia.  

 

Many experts predict that solar thermal power plants will also play a major role in tomorrow’s energy landscape. 

Linde is supplying the energy storage systems that will enable these plants to deliver power even when the sun is 

not shining.  

 

But it’s not just the net reduction of greenhouse gases that tops the agenda for Linde’s CO2 managers. Linde’s 

Gases Division is also the world’s largest supplier of CO2. The company is committed to capturing and managing the 

CO2 currently released as a by-product of various industrial processes and putting it to good use in order to 

minimise its environmental impact. In addition, various combustion processes in the chemical, glass and steel 

industries can be optimised by replacing air with oxygen. This has the effect of reducing energy and resource 

consumption. Linde’s REBOX® oxyfuel solution is an excellent example of these process efficiencies in the steel 

industry.  

 

Clean technologies from Linde help turn the costs involved in climate protection into wise investments securing our 

future. Measures to combat climate change are creating new market opportunities. Concrete examples include 

technologies enabling zero-carbon energy sourcing and goods and services with an efficient carbon balance. With 

its wide portfolio of state-of-the-art energy efficiency technologies and eco-friendly energy sourcing solutions, 

The Linde Group will continue to make a solid and lasting contribution to the battle against climate change. 


