Clean Energy and Clean Water?

Is it possible that technology which could provide abundant clean energy also could produce clean water? In fact, that is a future possibility based on work being done at Pennsylvania State University’s Hydrogen Energy Center.

To better appreciate the importance and urgency of energy research now underway, it is helpful to understand our current energy situation. Starting with the oil fields in western Pennsylvania that were developed in the early- to mid-nineteenth century, domestic oil production increased rapidly to fuel transportation, industrial, and heating needs. Domestic oil production peaked about 30 years ago and our needs increasingly are met by imported oil. Analysts believe global oil production will peak in the next 10–20 years.

With increasing worldwide demand for oil and decreasing supply, oil prices will likely rise – perhaps dramatically. Other fossil fuels, such as coal and natural gas, are available, but burning these fuels, like burning oil, releases carbon dioxide (a “greenhouse gas”) into the atmosphere and contributes to global warming.

So where can we turn for our future energy needs? Many scientists and engineers believe that hydrogen may be the answer. Hydrogen has a high energy content; it is an abundant element most commonly known as one of two elements comprising water (H2O), and burning it does not produce any “greenhouse gas.” The author Jules Verne predicted in 1874 that water would be the coal of the future.
A process to release hydrogen from water to create a clean, economical energy source has eluded scientists for years. At first, the answer seemed simple: pass an electric current through water (a process called electrolysis) and hydrogen is released. The problem that has yet to be solved is, it takes more energy to release hydrogen from water than the energy produced by the released hydrogen. Penn State’s Hydrogen Energy Center has been working to find solutions.

One of several promising approaches, somewhat simplified, is a wastewater fuel cell. It works like this. First, hydrogen-producing bacteria are introduced into water holding organic matter, such as wastewater in a sewage treatment plant; this produces hydrogen gas through fermentation. Next, the hydrogen is fed into a fuel cell where it combines with oxygen from the air to produce electricity and water. (A fuel cell is an electrochemical device, somewhat like a battery, that produces power by converting the chemical energy in a fuel into electricity, but it cannot store the electric power.) The electricity produced can then be used both to power the wastewater treatment plant and for other uses (treatment plants use about 4 to 5 percent of all U.S. electric power). Finally, while the bacteria are consuming organic matter in the wastewater to produce hydrogen, they are also cleaning the wastewater.

If a wastewater treatment plant can become a small power plant, we will have taken a significant step toward producing both clean energy and clean water. Is this the solution to the problems caused by burning fossil fuels? Not the complete solution, but one of several rays of light at the end of what otherwise could be a long dark tunnel. It is good to know that Penn State’s Hydrogen Energy Center is working to find alternatives for our future energy needs which could also help meet our need for clean water. More information on their important and interesting work can be found at www.rps.psu.edu/hydrogen.
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