


ENVIRONMENTAL SCIENCE

Marine Life and Global Warming

Ateam of scientists from the University of British
Columbia and the University of Washington used the
CLS to study how diatoms, one of the most common
forms of phytoplankton in the ocean, store iron using
an enzyme called ferritin. Iron is a key limiting factor
in how these organisms grow, and the growth of
blooming phytoplankton could be a tool in the fight
against global warming -forcing diatoms to bloom
by seeding the ocean with iron has been suggested
as a strategy for carbon dioxide capture.

Marchetti et al. 2009. Ferritin is used for iron storage in bloom-forming
marine pennate diatoms. Nature 457, pp. 467-470. DOI: 10.1038/natureo7539

Sulphur-eating Bacteria Limit Acid
Run-off and CO2

Acid Mine Drainage (AMD) is caused when sulphurin
mine tailings reacts with water and oxygen in the
environment to produce sulphuric acid. It is a major
environmental concern for lake acidification and
water quality. In addition, the sulphuric acid dissolves
carbonate minerals in the underlying rock, releasing
carbon dioxide into the atmosphere. Using the CLS,
researchers from McMaster University have found
that two species of bacteriaisolated from a mine
tailings pond in northern Ontario work together to
limit the amount of sulphuric acid produced by
sharing the sulphurin the tailings as an energy
source.

Norlund et al. 2009. Microbial Architecture of Environmental Sulfur

Processes: ANovel Syntrophic Sulfur-Metabolizing Consortia.Environmental
Science and Technology43, pp. 8781-8786. DOI: 10.1021/€s803616k




Reducing Mining Pollution

Synchrotron science allows researchers to
understand the chemistry of mine tailings and
effluents, thereby better managing risks to the
environment. Using techniques such as X-ray
Absorption Spectroscopy (XAS), scientists from the
CLS can study the chemistry of mine tailings and

determine if metals in the tailings are stable or bio-

available. The CLS can also provide information on
the nature of hazardous tailings to help remediate
the affected areas and reduce the toxicity of these
compounds. Uranium producer AREVA maintains
ISO 14001 Environmental Accreditation using
synchrotron data.

www.lightsource.ca/industry/pdf/Areva_Resources_Canada.pdf
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Arsenic Poisoning in Bangladesh

Using a synchrotron, scientists from the University of
Saskatchewan discovered that if harmful levels of
arsenic and selenium are presentin the body in equal
amounts, they will bind with a naturally-occurring
molecule and pass through the body harmlessly. This
has important implications for areas of the world
such as Bangladesh, where groundwater supplies are
contaminated with arsenic. Clinical trials are
currently underway to study whether selenium
supplements will improve the health of Bangladeshis
drinking this contaminated groundwater.

www.canada.com/topics/news/national/story.html?id=27e99b7c-36a8-498b-
9eab-d602abg45f87&k=86393

Credit: WaterAid / Juthika Howlader
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MATERIALS SCIENCE

Reducing Corrosion

Electroless nickel-phosphorus (EN) alloy coatings are used
in a wide variety of applications including oil field valves,
door knobs, automotive parts, kitchen utensils, electrical
tools and hard drives. They provide low magnetism, high
electrical resistance, high surface hardness, and excellent
corrosion resistance. Although heat treatment increases
the hardness and wear resistance of these coatings, it also
reduces their resistance to corrosion. CLS researchers use
multiple techniques to further understand the processes
involved in creating these coatings in order to help improve
how they are made -reducing corrosion and wear in many
everyday objects.

Oguocha, IN.A, Taheri, R, Yannacopoulos, S, Uju, WA, Sammynaiken, R,
Wettig, S, & Hu, Y.F. “Temperature effects on the chemical composition of
nickel-phosphorus alloy thin films”. Thin Solid Films, Volume 518, Issue 8,
1 February 2010, Pages 2045-2049.

Less Cracking in Coronary Stents

Stents are tiny, springy structures mounted on a balloon
and inserted through blood vessels to a heart's arteries to
re-establish blood flow and ward off heart attacks. When
clinical complications occur they are often due to failure of
the stent’s coating. Researchers from Laval University used
the CLS to examine coating cracks and defects, which led to
improvements to the billionths of a meter thick layers of
polymer used to coat cardiac stents. The improved coatings
are better able to withstand the cracking that can occur
due to wear in the body.

P.Hale, S. Turgeon, P. Horny, F. Lewis, N. Brack, G. Van Riessen, P. Pigram,
D. Mantovani 2008. Langmuir24(15), pp. 7897—7905. DOI: 10.1021/




Tailoring Nanomagnets

Some bacteria make internal compasses by growing tiny
magnetic crystals called magnetosomes. Researchers using
the CLS have been able to ‘see’ these magnetosomes inside
individual bacterial cells. By understanding how they grow
in response to genetic and environmental factors,
researchers can genetically manipulate the bacteria to
grow magnetosomes that are tailor made for use in new
kinds of data storage devices, nanomachines or delivery
systems for cancer chemotherapy and other drug
treatments. Using external magnetic fields, such
nanodevices could be moved and steered to the where
they need to be -such as the site of a tumour or

damaged tissue.

Lam, K.P, Hitchcock, A.P. et al. 2010. Characterizing magnetism of individual
magnetosomes by X-ray magnetic circular dichroismin a scanning
transmission X-ray microscope. Chemical Geology 270, pp. 110-116. DOI:
10.1016/j.chemge0.2009.11.009

Scanning transmission X-ray microscope image
of bacterial cells taken at the CLS. The blue dots
are iron-containing magnetosomes, each about
30 billionths of a metre in size.

Greener Protection for Car Engines

For over half a century, the oil additive ZDDP has been the
motor oil industry’s leading additive for preventing wear in
automobile engines. However, the chemical reduces the
efficiency of a car’s catalytic converter, thereby increasing
exhaust emissions. For this reason, Chevron Oronite is
collaborating with the CLS to study the molecular structure
of ZDDP in hopes of creating more environmentally
friendly anti-wear additives that

are just as effective

and inexpensive. #

www.lightsource.ca/enews/pdf
/InnoVision_january_2009.pdf
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