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Pacific Northwest National Laboratory is a U.S.
Department of Energy Office of Science national
Ay : laboratory. At PNNL, we are driven to respond
/’7 // /f\// G W <l to change and to make a difference in the
« world. The passion to build solutions derived
from our scientific innovation is founded on our
unique approach of empowering our teams to
work in an interdisciplinary model that creates
results. The collaborative nature of our discovery
energizes leadership, science and technology
to catalyze solutions with performance certainty.
Our approach, propelled by our leadership
in chemistry and molecular science, impacts
the world—making it safer, cleaner, better.
We employ nearly 5,000 and have an annual
business volume of about $1.1 billion. PNNL has
been managed by Ohio-based Battelle since the

Lab’s inception in 1965.
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PNNL Mailing Address
P.O. Box 999

Richland, WA 99352

PNNL Toll Free
1-888-375-PNNL (7665)
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PNNL-SA-83114



Organizations like the U.S. Environmental Protection Agency rely on field sensors that can detect traces of anionic water-soluble pollutants, like
arsenate, chromate, perchlorate and pertechnetate. At PNNL, scientists are experimenting with modified polymer films that can recognize—and
therefore be used—to detect pollutants. These polymers could potentially be incorporated into devices that would make detection rapid and
economic. Shown here is a microscopic image of a polymer film generated through electro-polymerization of pyrrole from a water solution.

Dev Chatterjee, Thao Bui and Sam Bryan are working on this project.
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At PNNL, we are driven to respond to change and anticipate change to make a difference in the world—helping to prevent terrorist attacks from
ever happening again on our homeland. Through federally funded research, scientists are developing radiation detection systems. The systems scan
vehicles and cargo for unauthorized shipments of radiological materials. In this image, a scientist tests a scintillating plastic slab used in the detection
system. When examined under cross-polarized light, a slab exhibits color banding. Imagery provided by Duane Balvage. Subject material provided
by Mary Bliss and Jean Stave.
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At PNNL, we are committed to fostering the next generation of scientists and engineers. Our researchers collaborate with teachers in the classroom

to build students’ critical thinking skills, cultivate their curiosity, give them the confidence to take intellectual risks, and encourage them to fearlessly

explore their ideas. Shown here are the lepidote scales that impart Russian Olive leaf surfaces with a silvery sheen. Images like these are used as

teaching tools to help young scientists visualize the vocabulary used to describe our natural world. Robin Durham captured this image using a

Scanning Electron Microscope.
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A paramount issue impacting the performance, safety, and life extension of current light-water reactors is the environment-induced cracking of

metallic structural components. Understanding their structure and chemistry, as well as how they react to various aqueous environments, is important

to determining their real-world behavior. Metallography is one of the tools in determining microstructure. Using a light etching technique, the
crystallographic orientation of the metal can easily be observed. This scanning electron microscopy image taken in backscatter mode illustrates how
crystallographic pits are formed on the metal surface when exposed to acid. Imagery provided by Matthew Olszta. Other contributors are Robert
Seffens, Clyde Chamberlin, Mychailo Toloczko and Stephen Bruemmer. Image colored by graphic designer Jeff London.
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The capture and storage of carbon dioxide and other greenhouse gases in deep, underground geologic formations represents one of the most
promising options for mitigating the impacts of greenhouse gases on global warming. In this study, PNNL researchers examine the interfacial

reactions of the commonly found olivine forsterite mineral with supercritical carbon dioxide containing water. By using electron microscopy, scientists

gain a better understanding of the reaction with carbon dioxide and minerals. The research shows promising results for the safe, long-term storage of

greenhouse gases. Bruce Arey, Andy Felmy, Odeta Qafoku, Zheming Wang provided the image, which was colored by graphic designer
Nathan Johnson.
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How do you protect glass from degrading over millions of years so that it can play a critical role in the long-term storage of nuclear waste? To

answer that question, scientists at PNNL are studying glasses that can precipitate a self-protecting layer on the glass surface. Early research focused
on precipitating certain phases that would be stable over long periods of time. The samples studied have been designed to work with various
environments, and research indicates that the glasses exhibit vastly different corrosion properties depending on the solution environment. This image
is an optical micrograph of one of the glass samples. It is possible to see three distinct layers—light brown, tan and cream—forming on the glass

surface, which is shown in the upper left corner in brown. Imagery provided by Dan Skorski, Joe Ryan, David Pierce and Dong-Sang Kim.
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PNNL empowers, leads and promises to make the world a safer, cleaner and better place. That commitment led our scientists to explore how
contaminants move in soil. The region between the soil surface and above the water table is of great interest to PNNL researchers, because it can
act as a source for groundwater contamination—contaminants of concern include organic materials (oil), metals, and radionuclides. Here scientists
imaged air and water distribution in idealized sediment to evaluate their impact on how contaminants travel underground. Imagery provided by
Danielle Jansik, Dawn Wellman and Antoinette Owen.
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