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WE LIVE IN A WORLD HUNGRY FOR ENERGY yet increasingly conscious of the perils of climate
change. In many places, demand for electricity far outstrips the ability of utilities to produce it.

INCREASING THE POWER OUTPUT of existing hydroelectric plants without raising dams
and flooding more land sounds too good to be true, but engineers are doing just that.

Nonetheless consumers expect their demands
to be met and greenhouse gases to be reduced.
Nickel-containing materials can be a part
of a sustainable solution, and in this issue we
feature three stories that explain how.
Two of the stories involve engineers who
are using nickel-containing materials to
improve the efficiency and longevity of
existing plants that generate electricity. The
third explains how nickel-containing materials are making it possible for countries
such as Canada and the U.S. to build facilities for storing liquefied natural gas.
Increasing the power output of existing
hydroelectric plants without raising dams
and flooding more land sounds too good to
be true, but engineers at one utility in North
America, Ontario Power Generation, are
doing just that. Re-designing the runner
blades, a key component in turning the
potential energy in hydrostatic head into
electrical energy, has enabled them to boost
output considerably (see story, page 7). The
slight addition of nickel to the alloy of which
the new runner blades are made results in the
required strength at a reduced weight. These
advances, combined with the new geometric
design, allow for the improved efficiencies.
Similarly, increasing the operating life of
nuclear power plants built in the 1970s and
’80s seems like a sensible undertaking. For
one thing, it delays the construction of entirely new facilities that require significantly
more resources. Our story on page 5 explains
how such utilities are beginning to replace

carbon steel water service piping, which is
susceptible to microbiologically influenced
corrosion, with nickel-containing stainless
steels. The stainless improves the corrosion
resistance and therefore the longevity of the
water service piping, thus contributing to the
overall economics of an aging plant.
Building an entirely new energy delivery
system that results in fewer greenhouse gases
being emitted is the subject of our third
energy-related story, on page 6. The design
of a safe energy delivery system is often
based on lessons learned from past failures.
This is also true in the case of liquefied natural gas (LNG). An investigation into an
accidental explosion of an LNG storage
facility in Cleveland, Ohio, in 1944 determined that the steel used to make the tanks
embrittled because of a too low nickel content, leading to catastrophic failure of the
metal storage tank. The solution was to
specify the use of an alloy with a nickel content that is sufficient (in this case 9%) to
protect against embrittlement under such
low temperatures. As a result, nickel-containing materials are today enabling utilities
to transport, transfer and store a fuel that
emits fewer greenhouse gases when burned.
All these stories help illustrate why engineers need to learn from the past when
designing ways to deliver the energy that
society demands for the future.
Patrick Whiteway
Editor
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A Silent Open Concept

T

A new Japanese sink brings tranquility to the home

CLEANUP CORPORATION

wo Japanese companies – Cleanup
Corporation and Sumitomo Osaka
Cement Co. Ltd. – have developed a quieter stainless steel kitchen sink. It cleans
easily to prevent scratching and suppresses the disturbing noise of running
tap water and clanking dishes and utensils. The “quiet sink” is especially desirable in the open-concept homes currently fashionable in Japan.
Fastidious Japanese housewives brush
their sinks frequently with special detergents and complain when they become
dull with scratch marks. Also, as open
kitchens become more popular, noises
from the sink can easily disturb conversation and quiet in other parts of the house.
The new sink is produced by pressmolding embossed patterns on to the
bottom of S30400 stainless steel, as
shown in the accompanying photograph.
The embossed projections, with a height
of 0.1 millimetre (mm), are coated with
multiple layers of transparent, silicatecontaining material. This material is
baked on at temperatures exceeding
200° C, resulting in a surface hardness of
greater than 9H (similar to corundum),
and although the finished thickness of
the coating is only 500-1,000 nanometers, it neither peels nor whitens over
time. That’s because the bond between
the coating and the stainless steel is
strong and stable.
The coating is also smooth and
hydrophilic so that grease and other
cooking wastes are less likely to stick to
the sink. As a result, light wiping with a
sponge and water is all that’s needed to
clean the sink. Abrasive cleaners are no
longer necessary to polish the surfaces.
Cleanup Corporation solved the noise
problem by applying its unique sounddamping technology to the underside of
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the sink so that reading and conversation
are not disturbed in open-kitchen homes.
Cleanup is a major producer of
domestic and commercial stainless products, including worktops, sinks, storage
cabinets, bathtubs, vanities, cooking
equipment and utensils, roofs, walls,
fences, signs, and monuments.
The company specializes in developing technology and design, commonly in
co-operation with other enterprises,
including stainless steel colouring technology and ICI’s acrylic resin molding
technology, both from Britain, and
Blum’s drawer and metal rail designs
from Austria.
Cleanup is seeking business partners
interested in marketing this sink and
related technology.
MORE INFORMATION:
www.nickelmagazine.org/sinks

KITCHEN SINK noise can disturb conversations and disrupt tranquility in the home.

OPEN-CONCEPT homes such as this are
becoming more common in Japan.

Microbes Attack Water Pipes

S

DUKE ENERGY
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DUKE ENERGY

U.S. nuclear plants replace carbon steel water service piping with duplex pipe
everal nuclear power plants built in the
United States in the 1970s and ’80s are
now replacing their water service piping
with nickel-containing stainless steel pipe
for longer life and corrosion resistance.
The Catawba Nuclear Station in York
County, South Carolina, for example, is
replacing original carbon steel cooling water
piping with duplex stainless steel S32205.
The plant, operated by Duke Energy, was
commissioned in 1985 and has a rated output of 2,258 megawatts.
To date, Catawba has replaced 152
metres of 914- and 610-millimetre (mm)
outside diameter pipe with a 9.53-mm wall
thickness. “We’re looking at replacing all
the service water piping,” says Curtiss
Blackwelder, senior technical specialist at
the plant.
The original carbon steel piping (mostly
API 5L Grade B) has suffered from general
corrosion and microbiologically influenced
corrosion (MIC). “The MIC is generally
reserved to the welds, but we’ve also seen
preferential weld attacks due to corrosion,”
says Blackwelder.
Catawba is a fresh-water plant, and carbon steel was the material of choice when it
was designed in the 1970s. But as it turns
out, the water supply from Lake Wylie is rich
in nutrients, which proved beneficial for the
development of MIC, says Steve Lefler, principal engineer at the Duke Energy’s Catawba
nuclear station. “Water chemistry is a moving target,” he notes, adding, “It seems like a
prudent decision to use materials that afford
the greater protection.”
Catawba performed visual inspections
on the replacement piping last year. “It
looks like new,” says Lefler. “It’s as thick as
the day we bought it and there have been no
MIC attacks.”
The approval in November 2005 of Code
Case N-741 for ASME Section III Boiler and
Pressure Vessel Code for the use of duplex
stainless steel S32205 for ASME Section III
Code water piping opens the door to its
eventual approval in the United States by the
Nuclear Regulatory Commission (NRC).
“This is an important step for us, though
until this Code Case is reviewed and
, . , . ,  

approved by the NRC, we’ll have to submit
a relief request to the Commission to use
it,” Lefler says.
Further replacement of carbon steel
service water piping at the Catawba plant
is likely.
In addition to being resistant to corrosion and MIC attack, S32205 is a good

DUPLEX STAINLESS STEEL
water service piping at the Catawba
Nuclear Station in South Carolina.

choice for Catawba ASME Section III
Code piping because the alloy is already
in the ASME B31.1 Power Piping Design
& Fabrication Code. It’s readily available
commercially and easy to construct,
weld and put together, according to
Blackwelder.
“Before this Code Case was completed,
we were severely limited as to where we
could use duplex,” notes Lefler. “This was
a good development for our industry: it
gives us the opportunity to use this material in applications where we couldn’t use
it before.”
USING STAINLESS STEEL for water piping
affords a greater degree of protection
against MIC.

MORE INFORMATION:
www.nickelmagazine.org/catawba

WATER FROM LAKE WYLIE in South Carolina is rich in nutrients, therefore microbiologically
influenced corrosion developed in the service water piping at the Catawba Nuclear Station.
This piping is now being replaced with duplex stainless steel.



Safe Storage at Minus 162° C
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Guarding against global warming requires very cool storage tanks

embrittlement at LNG temperatures.)
“K81340 (ASTM A553 type 1) provides a combination of good
properties at cryogenic temperature,” according to Canaport. “It has
excellent low-temperature impact and crack arrest, high strength to
reduce wall thickness, and good weldability. Steel with lower nickel
content does not have good mechanical properties at minus 162° C
and consequently the risk of embrittlement would exist at this temperature.”
Canaport will use about 2,100 tonnes of steel plate to fabricate the inner liner of each tank, as well as carbon steel, insulation and concrete.
Each plate is 3,734 millimetres (mm) wide and 11,430 mm
long, and ranges from 6 to 28.8 mm in thickness. After cutting, and
prior to being erected, the plates are bent to radius, then welded
with high-nickel alloy filler metals to meet mechanical and toughness standards. Fully automated, simultaneous, double-side, submerged arc welding is used for horizontal welding of shell plates
and for lap welding of bottom plates. For the rest, shielded arc
metal welding is used. After welding, the plates are cleaned by
means of grinding and brushing.
The terminal is scheduled to start operating in 2008.
In 2004, 12 countries exported 6,280 billion cubic feet of LNG,
according to the BP Statistical Review of World Energy (2005).
Countries with large natural gas reservoirs include Algeria,
Australia, Brunei, Indonesia, Libya, Malaysia, Nigeria, Oman, Qatar,
and Trinidad and Tobago, according to the California Energy
Commission.
MORE INFORMATION:
www.nickelmagazine.org/canaport

CENTER FOR LIQUEFIED NATURAL GAS

atural gas releases fewer greenhouse gases than other fossil
fuels when burned, so it isn’t surprising that its use is on the
rise. However, geological deposits are situated far from where the
natural gas is needed.
To get around this problem, the gas is cooled to minus 162° C,
at which point it becomes a liquid that occupies one six-hundredth of the volume of the gas, making it more economical to
ship it to market.
At its destination, this liquid natural gas, or LNG, is stored in
huge tanks and later re-gasified for distribution to consumers
through pipelines.
The infrastructure for transporting and storing LNG is huge and
growing throughout the world. According to the California Energy
Commission, there are already 50 re-gasification terminals in 15
countries, including Japan, Taiwan, South Korea, France, Italy,
Greece, Puerto Rico and Spain. In North America, there are only
four, but 24 new ones have been approved, another 22 have been
proposed, and at least 20 other potential sites have been identified.
One of the approved terminals is under construction in Saint
John, New Brunswick, Canada. Owned by Canaport LNG (a company formed by Irving Oil Limited and Repsol YPF, S.A.), the facility will have three 160,000-cubic-metre tanks and measure 52 metres
high and 80 m in outside diameter.
Storing LNG safely requires special materials. The low-carbon
alloy steel K81340, which contains 9% nickel, is the material of
choice for the inner layer of storage tanks, and indeed has been recommended by the American Society of Mechanical Engineers for
cryogenic use since 1954. (In 1944, a tank failure occurred at an
LNG facility in Cleveland, Ohio, U.S.A. The failure was traced to the
use of a steel that had a nickel content that was too low to prevent

FOR SAFETY, liquefied natural gas storage tanks are constructed of K81340 alloy steel.
This alloy steel, which contains 9% nickel, provides the necessary strength at low temperatures.
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Better Blades Yield More Power

S

ONTARIO POWER GENERATION AND CARROLL MCCORMICK

Runner blade replacements increase capacity by 400 Megawatts
ince 1992, Ontario Power Generation
(OPG) (formerly Ontario Hydro) in
central Canada has been increasing the
power output from its hydroelectric turbines, or units, by replacing runner blades
with better-designed, higher-strength
blades cast from nickel-containing stainless
steel J91540.
By 2005, OPG had completed runner
blade replacements at seven hydroelectric
stations for an increase in capacity of 400
Megawatts (MW).
And the gains keep coming, says Mario
Mazza, director of Hydro Business Support:
“Five units at three different stations are
being upgraded in 2006, adding a total of 26
MW. Over the next five years another 65
MW is planned at several stations, and the
program will continue beyond 2011.”
To put these figures in perspective, the
additional output is almost exactly half the
power output of one of OPG’s Pickering
CANDU nuclear reactors, yet the gains
involve no new infrastructure or environmental impact. “Public support for hydro
power strengthens the business case when
compared with spending money on alternative ways to get more energy or capacity,” says David Abbott, director of public
affairs with OPG.
The province of Ontario needs the
additional power. “The Ontario Power
Authority's Supply Mix Advice Report
(December 2005) states that the combination of demand growth and generation
retirements would create a gap of roughly
24,000 MW by 2025, equivalent to about
80% of Ontario's current capacity,”
Abbott says.
Two plants account for more than half the
gains to date: Sir Adam Beck No. 2 generating station, near St. Catharines, obtained a
per-unit increase of 12.1 MW (an increase
from 81.6 to 93.7 MW per unit) for a total of
194 MW, or a 3-4% increase in plant output.
The runners for the station’s 16 Francis-type
turbines were replaced with lighter, 30-tonne
cast J91540 runners containing 4% nickel.
The plant upgrade was completed in 2005.
This alloy has good corrosion resistance,
and cavitation resistance comparable to
, . , . ,  

S30400. OPG maintenance personnel
believe the new blades will require fewer and
shorter out-of-service days for repairs; a single unit’s daily power production can be
worth as much as C$100,000.
The alloy’s weldability is important for
any in situ cavitation repairs; field repairs
with austenitic material can be done with
minimal pre-heat and no post-heat weld
treatment, according to the United States
Department of the Interior’s Facilities
Engineering Branch, Engineering Division,
Denver office, Colorado. Its high strength is
important, as increasing the efficiency of a
blade also increases the differential pressure
between its pressure side (above) and suction side (below).
The RH Saunders station in Cornwall,
Ontario, obtained an increase of 118 MW
over 15 units; its upgrade was completed in
2002. OPG replaced 72 runner blades,
weighing 5,200 kilograms (kg) apiece, with
J91540. Each blade had a cast weight of
6,000 kg before milling and grinding. The
new blades increased each unit’s capacity to
between 64 and 65.4 MW from 56 MW.
Further runner blade upgrades will add
another 150 MW of generating capacity to
the OPG system by 2015.
MORE INFORMATION:
www.nickelmagazine.org/hydro

A THIRTY-TONNE stainless steel runner and
shaft is lowered into place at the Sir Adam
Beck No. 2 generating station in Ontario,
Canada. The replacement resulted in a 3-4%
increase in plant output.

A STAINLESS STEEL Francis runner. By designing better blades with higher strength materials
utilities can produce more electricity from existing hydroelectric generating stations.
In Ontario, seven such replacements has increased generating capacity by 400 Megawatts.
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Studying the Health Effects of Nickel
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ORIGINALLY FROM ARGENTINA , Dr. Adriana
Oller, joined NiPERA in 1994 after receiving her
Ph.D. in genetic toxicology from the
Massachusetts Institute of Technology.

cancer. As a result, research on the effects
of dust in nickel refineries is a priority for
Oller. But because nickel occurs in so
many different compounds within the
refinery setting, trying to isolate effects
isn’t easy.
“The compounds are not all the same;
some are more potent than others, some
may only play an ancillary role and some
may be benign,” says Oller. “We’re trying
to understand the levels at which effects
occur and develop methods that allow us
to differentiate between the different
groups. It’s an ongoing challenge and an
important issue because the classifications of carcinogenity, particularly in
Europe, can have serious consequences.”
As nickel producers become increasingly global, Oller expects her research
to focus more on developing common
methodologies to assess risk so that
standards, which currently vary from
jurisdiction to jurisdiction, can be harmonized.
“How do you explain to a worker that
a level that may be protective of health in
one country is not considered protective
in another one?” she asks. “In recognition
of this problem, there is an ongoing effort
toward harmonization of standards.”
Recent scientific papers
co-authored by Dr. Oller:

1. “Lack of micronucleus formation in
bone marrow of rats after repeated oral
exposure to nickel sulfate hexahydrate,”
by A. R. Oller and G. Erexson. Mutation

Research, 2006.

2. “Fluorescent tracking of nickel ions in
human cultured cells,” by Q. Ke, T.
Davidson, T. Kluz, A. Oller and M. Costa.
Toxicology and Applied Pharmacology,
2006.
ONE OF THE MAJOR focuses of Oller’s research
is to investigate the risks of respiratory cancer
in an occupational setting.

MORE INFORMATION:
www.nickelmagazine.org/who
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hen the results of a multi-year
study on nickel’s role as an oral
carcinogen confirmed that nickel was not
a carcinogen through oral exposure, Dr.
Adriana Oller had one of those “Eureka!”
moments that scientists can sometimes
wait a lifetime to experience.
Before the study, there was already
evidence to suggest that oral exposure to
nickel did not pose a cancer risk, but the
research results had always been inconclusive.
The
Nickel
Producers
Environmental Research Association
(NiPERA), a division of the Nickel
Institute, commissioned the animal
study to finally prove this one way or the
other and this study is the first of its
kind to demonstrate conclusively that
the evidence was right – nickel is not an
oral carcinogen.
“We knew the study was appropriately
conducted, but we didn’t know the outcome until after the study had ended and
the tissues were analyzed,” says Oller, who
manages NiPERA’s mutagenicity and carcinogenicity research programs. “I was
happy when the report came back from
the laboratory concluding that nickel was
not an oral carcinogen.”
The results are now being reflected in
regulatory standards for nickel drafted
by the Environmental Protection
Agency, the World Health Organization,
and the European Union (see: “Raising
Drinking Water Guidelines,” March
2006, Nickel Magazine).
Originally from Argentina, Oller, now
49, joined NiPERA in 1994 after receiving
a Ph.D. in genetic toxicology from the
Massachusetts Institute of Technology
and a M.Sc. in biochemistry from Buenos
Aires University. She is charged with the
challenging and complex task of evaluating the human health effects of exposure
to nickel in all its forms.
For example, one of the major concerns for human health in an occupational setting is the possibility of respiratory

NEAL CARIELLO

Dr. Adriana Oller manages a sophisticated series of scientific studies to evaluate the risks

NICKEL PATENTS

Innovation in the Pharmaceutical Industry
A nickel catalyst could prove to be a key breakthrough for developing less expensive drugs

hemist Joe Miller was experimenting with a nickel catalyst,
looking for ways to forge better molecular bonds, when one
reaction produced an unexpected array of new products.
“It was by chance,” he recalls of his 1998 discovery of a new way
to make carbon-to-carbon bonds. “No one had heard of this type of
thing, so we did quite a few experiments to make sure it was real and
that we weren’t being misled. But it’s real, and the absolute key for
much of this chemistry is the nickel catalyst.”
The discovery was a breakthrough since it makes it easier and less
expensive to test and produce new drugs.
Miller is now vice-president of chemistry for PharmaCore Inc.,
the North Carolina, U.S.A.-based R&D company that acquired and
patented the new process. Patent 7,105,467, issued by the United
States Patent Office in mid-September 2006, protects a process that
employs a nickel catalyst – either nickel chloride, NiCl2, or nickel
acetylacetonate Ni(acac)2 – to create compounds that are the building blocks of pharmaceuticals.
The invention, one of a dozen Miller has to his credit, is a major
improvement over the Suzuki process, the traditional method of
producing biaryls, which are used to make drugs as well as liquid
crystal displays for electronic devices.
“At least five per cent of all known drugs contain the biaryl structural
unit,” Miller says. “It’s the basic building block of all the sartan antihypertension drugs out there today. Its synthesis is very important.”
He adds that although a Suzuki reaction works fine in the lab, it
is much easier to scale up the PharmaCore process to production
levels and manufacture compounds by the kilogram or tonne.
Price is also a key advantage. Similar reactions can be run using
palladium as a catalyst, but nickel is much less expensive. Moreover,
phosphine ligands, the chemicals used to make the nickel compounds soluble and kick-start the reaction, are less costly than the

corresponding chemicals needed when palladium is the catalyst.
As well, nickel is easier than palladium to remove at the end of
the manufacturing process, so it’s also less expensive to purify the
finished product.
Miller discovered two processes for creating carbon bonds using
a nickel catalyst, with potential applications to the pharmaceutical
industry. “The special reactivity of nickel has allowed us to use
unconventional cross-coupling substrates,” namely aryl nitriles and
aryl ethers, which likewise have a cost advantage over the commonly used aryl halides.

OR

Ar

+ Ar-MgX
Z

Z
Aryl Ether Based Biaryl Coupling

“We can now use different starting materials to get the same
products,” Miller explains. “We can make drugs and drug candidates
in a much cheaper manner, or from different starting materials, and
this allows for a much more efficient synthesis than before.”
PharmaCore’s process is already being applied to the development of new drugs, though given the long testing and approval
process, it will be years before medicines made using the process
ultimately reach the market.
MORE INFORMATION:
www.nickelmagazine.org/who
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PHARMACORE INC.

C

A NICKEL CATALYST – either nickel chloride or nickel acetylacetonate, can be used to create compounds
that are the building blocks of pharmaceuticals. It could replace more expensive palladium catalysts.
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Blending Tradition and Innovation, Alessi Makes More Than a Great Cup of Coffee

SPAGHETTI TONGS

TOASTER

CONDIMENT SET
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STAINLESS

A Poli shed
Performance
M

ention the name “Alessi” to virtually anyone in the Italian
Alps and you’ll be met with proud smiles. That’s because the
Alessi company, a local tradition since 1921, is synonymous
with craftsmanship and the highest standards in design. What many
don’t know is that the renowned design house, founded by Giovanni
Alessi in the foothills near Novara, depends heavily on nickel-containing stainless steel to meet those standards.
“The production of items by metal pressworks is the core
business of Alessi,” says Gaia Di Palma of the press agency Di
Palmi Associati, “and a key part of Alessi’s success is the use of
materials such as stainless steels, which guarantee easy mainteEspresso Maker
nance and aesthetic integrity.”
Workability, corrosion resistance and cleanability are
among the chief reasons designers associated with Alessi
choose stainless, though wood, porcelain, plastic, glass and
crystal are also used, testifying to the company’s diversity and
spirit of experimentation.
The manufacture of kitchen items in stainless steel is a long-standing tradition in and around the Alps town of Crusinallo
(northwest of Milan), where Alessi is currently based. Many of the objects produced by Alessi in the 1920s and 1930s, such
as the nickel silver Tea and Coffee Service, the nickel-plated brass Flask Holder and the Cheese Tray in fine nickel silver, have
become part of the collective memory for generations of Italians. All are made with exquisite craft and skill.
Alessi was highly innovative from the start and quickly developed into what many today call “the dream factory of Italian
design.” Over the years, it has turned out objects created by historic and renowned designers, including Ettore Sottsass, Richard
Sapper, Stefano Giovannoni, Achille Castiglioni and Alessandro Mendini, who also functions as a design consultant.

S STEEL POT

BLOW-UP TABLE

KETTLE

Espresso Makers

The company currently employs about 500 people. The metal presswork division produces about 7,500 items a day, which are exported to
some 60 countries.
The transition from early mechanical production to a research and
development workshop operating in the applied arts was the dream of
the Alessi family. A look at the company’s current line of products clearly shows that the dream has come true.
MORE INFORMATION:
www.nickelmagazine.org/alessi
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Restoring
Halifax Harbour
By 2010, three sewage treatment plants, made almost entirely of stainless steel, will
help to restore this spectacular natural harbour to its original purity
by Dean Jobb

I

LEN WAGG

t’s one of the world’s largest and deepest natural harbours, and
ice-free to boot. Halifax Harbour, on the rocky east coast of the
Canadian province of Nova Scotia, stretches from its broad
approaches on the Atlantic Ocean far inland to a sheltered basin,
with depths of up to 18 metres at low tide.
Convoys assembled here to shuttle troops and supplies to Europe
during two world wars, and today the largest container ships and
cruise liners afloat are frequent visitors. Not long after the city was
founded as a military outpost in 1749, British officers declared it the
finest harbour they had seen, capable of accommodating the entire
Royal Navy of the day.
Unfortunately, the harbour has also served as a dumping
ground for the city’s sewage. The Halifax Regional Municipality
is now home to about 350,000 people, and each day about 200
million litres of raw sewage are released from 40 points into the
surrounding ocean.
But that’s about to change. The $333-million Halifax Harbour
Solutions Project will improve water quality dramatically while
transforming a murky, foul-smelling waterway into what James
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Campbell, spokesperson for the project, calls “the jewel of the city.”
At the heart of the project are three treatment plants being built
by Degrémont Halifax, a division of Paris-based global water treatment giant Degrémont Suez. The material of choice for a great many
of the pipes, pumps, screens, conveyors and other components of
the treatment plants is nickel-containing stainless steel.
Metal components must be able to withstand more than an
onslaught of up to 650,000 cubic metres of foul water each day.
Degrémont’s project manager, Philippe Cantareil, says untreated
sewage gives off hydrogen sulphide and other noxious, highly corrosive gases. In addition, the plants must be able to withstand the

passes through an aeration system that causes fine grit to settle. The
heart of the operation is Degrémont’s DensaDegTM system, which
removes suspended particles quickly using settling tanks a fraction
of the size of traditional ones (vital for the Halifax plant, which is
within the downtown core). Chemicals cause particles to clump and
settle at the bottom of two concrete tanks, 10 metres deep and 11
metres square, for removal. The scrapers that rotate through the
sludge as it settles to the bottom are made of S31600 stainless. Water
is conveyed through various stages of treatment through stainless
pipes “in all diameters you can imagine,” Campbell adds, down to as
small as 25 mm.

dumping, whether accidental or illegal, of oil and industrial chemicals into the sewer system.
Galvanized steel would last just a few weeks under such conditions, he notes. Stainless steel is preferable by far, in combination
with concrete for holding tanks and plastics for some of the pipes.
Practically all the stainless used in the plants will be S30400, except
for the last stages of the treatment process, when more corrosionresistant S31600 is needed.
The three plants vary in size. The largest, on the Halifax side of the
harbour, can handle up to four cubic metres of sewage per second. The
plant is gravity-fed, and the flow enters at 19 metres below sea level
through a 3-metre-diameter concrete channel. A stainless steel sluice
gate, 9 metres square, controls the flow as needed. Once inside, sewer
water passes through a 25-mm stainless steel screen so that solids such
as bottles, rocks, bits of wood, and other debris can be removed. The
debris is then hoisted to the surface on a stainless steel track.
The water enters one of five 5.5–tonne pumps and is pumped 25
metres upwards through 800-mm stainless pipes and into the plant.
It flows through a 10-mm screen to remove smaller debris, then

The Halifax plants provide what is known as advanced primary
treatment. Once suspended solids have been reduced to an acceptable 40 parts per million, the water passes through an array of ultraviolet lights that kill fecal coliform bacteria before it is discharged
into the harbour. Bacterial counts now in the millions will be
reduced to below 5,000 per 100 millilitres of water. The screened-out
debris will be trucked to a landfill for disposal while the sludge is
processed off-site to make nitrogen-rich fertilizer. Even the air inside
the plant will be processed before release into the atmosphere,
through a system of scrubbers and stainless steel ductwork that can
process 90,000 cubic metres of air per hour.
Degrémont is building the treatment plants in partnership with
Dexter Construction Company Ltd., the largest civil contracting
firm in Atlantic Canada. Dexter also has the $112-million contract to
lay 20,000 metres of new sewer pipe to feed the plants.
The Halifax plant will be in operation by spring 2007.

, . , . ,  

MORE INFORMATION:
www.nickelmagazine.org/halifax



Appointments

ENIA to Offer to Jointly
Develop Strategy

The Nickel Institute is pleased to announce two recent
appointments in the Nickel Producers Environmental
Research Association (NiPERA) and the European Nickel
Industry Association (ENIA) divisions.

TOM SKUDRA FOR NICKEL INSTITUTE

European industries that depend on nickel have provided
guidance to the European Nickel Industry Association (ENIA)
on what approach to take to reduce health and environmental
risks associated with nickel compounds.
The European Union’s Existing Substances Regulation provides that the Danish Environmental Protection Agency (EPA),
which is the rapporteur for the EU Nickel Risk Assessment, must
table a recommendation for a Risk Reduction Strategy (RRS).
The European Nickel Risk Assessment has identified conceivable risks in the life-cycle of nickel production, occupational use,
consumer use, and environmental impact through landfill.
In response, the ENIA, which is a division of the Nickel
Institute, organized a workshop in Antwerp, Belgium, on
September 20-21, 2006, to explore options for reducing risks.
Participants discussed the need for a targeted risk reduction
strategy, among other topics. The majority opted for a strategy
of anticipation; one outcome of this is that the ENIA
will propose to develop a Risk
MORE INFORMATION:
Reduction Strategy jointly with
www.nickelmagazine.org/inbrief
the Danish EPA.

Dr. Rayetta G. Henderson

Dr. Rayetta G. Henderson has been appointed NiPERA’s
Manager, Dermatitis & Alloys Programs and Claire Mattelet as
ENIA’s Health and Environmental Technical Manager.
Dr. Henderson earned her Ph.D. in toxicology from the
University of North Carolina (UNC) at Chapel Hill and a B.S.
in Biology from Eckerd College.
She joins NiPERA from Exponent, Incorporated where she
worked as a Senior Scientist Consultant. While at UNC, Rayetta
had the unique opportunity to do her dissertation work at the
U.S. Environmental Protection Agency’s Developmental Biology
Branch, located in Research Triangle Park, North Carolina.
Ms. Mattelet holds a Masters in Bio-engineering from the
University of Louvain (Belgium) and a Master in Civil and
Environmental Engineering from the Massachusetts Institute
of Technology (U.S.A.). She has experience as a professional
researcher.
She will be responsible for a variety of tasks including the
design, review, and integration of NiPERA-funded research
addressing issues on the toxicological effects of nickel, its compounds, and its alloys.
Her responsibilities will include transposing the outcome of
science projects of the Nickel Institute into the regulatory
agenda. She will be based in ENIA’s Brussels office.
“We are convinced that her interesting profile and background as well as her dynamic and energetic style will be a very
valuable asset for the nickel industry,” says Hugo Waeterschoot,
Secretary-General of ENIA.

Nickel Recycling Data Needed
Whilst the nickel industry has done much, there is still a need for
accurate data on recycling, a large percentage of which is achieved
through stainless steel, one of the world’s most recycled materials.
That message was delivered on October 30, 2006, by Dr. Peter
Cutler, the Nickel Institute’s European Director, Market Support
and Development, to about 150 delegates of the Stainless Steel and
Special Alloys Round Table of the Bureau of International
Recycling’s (BIR’s) convention, which was held in Brussels.
Returning to points raised in earlier Nickel Institute presentations to BIR, Dr. Cutler showed the ongoing progress
made by the nickel industry in raising awareness of the importance of recycling (three times as many people are employed in
the recycling of nickel in Europe as are employed in the primary nickel industry, for example) and of filling data gaps on
the flow of nickel throughout its life cycle...
It is estimated that about 80%
MORE INFORMATION:
of end-of-life nickel-containing
www.nickelmagazine.org/inbrief
products are recycled.

UNS details



Claire Mattelet

Chemical compositions (in percent by weight) of the nickel-containing alloys and stainless steels mentioned in this issue of Nickel.

Alloy

Al

B

C

Cb

Co

Cr

Cu

Fe

H

Mn

Mo

N

J91540
P. 7
K81340
P. 6
S30400
P. 4, 8, 10
S31600
P. 10, 16
S32205
P. 5

-

-

-

-

-

-

-

-

-

-

-

0.401.0
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2.03.0
3.003.50

-

-

18.020.0
16.018.0
22.023.0

1.00
max
0.90
max
2.00
max
2.00
max
2.0
max

-

-

11.514.0
-

-

-

0.06
max
0.13
max
0.08
max
0.08
max
0.03
max

-

0.140.20

Ni

O

P

Pb

S

Si

Sn

Ti

V

3.54.5
8.409.60
8.010.50
10.014.0
4.5
6.5

-

0.04
max
0.045
max
0.045
max
0.045
max
0.030
max

-

0.03
max
0.045
max
0.030
max
0.030
max
0.020
max

-

-

-

-

-

-

-

-

1.00
max
1.00
max
1.00
max

-

-

-

-

-

-

-

-

-

-

-
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JACK MCGURN FOR NICKEL INSTITUTE

J. H. (Jim) Lilly, the Nickel Institute’s VicePresident, Group Director, Administrative
Services, has retired.
A metallurgist by training, Jim worked for
several years for Falconbridge Limited and
Timminco Metals before joining the Nickel
Development Institute (NiDI) in Toronto in
1989. Jim was responsible for planning and
administering NiDI’s worldwide market development, research and technical service programs including collaborative projects with
nickel users and associations.
In January 2004, when NiDI merged with
the Nickel Producers Environmental
Research Association (NiPERA) to form the
Nickel Institute, Jim was appointed VicePresident of the new organization.
Everyone who had the privilege of working with him, including those people outside
the organization, valued Mr. Lilly for his wisdom and his calm, steady demeanor.

C O M I N G

E V E N T S

Corrosion Engineering
The annual conference and exhibition of NACE
International will be held in Nashville, Tennessee, U.S.A.,
March 11-15, 2007. This annual international event features the latest in corrosion engineering, including many
technical papers, symposia and committee meetings on
the use of nickel-containing materials in various industries.
For more information, see: www.nace.org/nace/content/conferences/c2007/welcome.asp

TOM SKUDRA FOR NICKEL INSTITUTE

Jim Lilly Retires

CLEANING STAINLESS STEEL

AUTO RECYCLING Experts in the field of automobile recycling will be meeting in
Amsterdam, The Netherlands, March 21-23, 2007. This international congress is being
organized by ICM AG. For more information, see: www.icm.ch/index_auto07.htm
NEW CALEDONIA NICKEL The third New Caledonia Nickel Conference will be held in
Noumea, New Caledonia, on March 25-30, 2007. Presented by IBC Conferences, the event
is supported by the New Caledonian government and the South Province. Details of existing and planned nickel producing operations and analysis of future projects will be presented. For more information, see: www.informa.com
THE 2007 MINT DIRECTORS CONFERENCE will be held in Amsterdam, April 23-26, 2007.
The conference is for professionals in the minting and vending machine industries and
addresses health and sustainability concerns. Nickel plays an important role in coinage
worldwide and will be a significant part of this conference. Bruce McKean, Group Director,
Sustainable Development & Product Stewardship of the Nickel Institute, will chair the environmental sub-committee por tion of the meeting. For more information, see:
www.fnmt.es/en/html/lc_in_mi.asp
RECYCLING The International Nickel Study Group’s Nickel Recycling Conference will be
held in Lisbon, Spain, in April, 2007. End-of-life issues and recycling will be discussed for
an audience of government and industry people. See: www.insg.org

Left to right: Nickel Institute President
Stephen Barnett, Jim Lilly, former
President of the Nickel Development
Institute (NiDI), Michael Pearce and NiDI’s
founding President, Hans Schade.

Benchmarks
22,178
The number of “Did You Know?”
cartoons viewed in the first eleven
months of 2006.

6,246
The number of people who have downloaded our latest technical publication
(Fabricating Stainless Steels For The
Water Industry).

4,077
The number of people who have
watched our “Magic of Nickel” online
video presentation (launched in
November 2005).
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ELECTRONICS & THE ENVIRONMENT An international symposium on electronics and the
environment will be held May 7-10, 2007 in Orlando, Florida, U.S.A. The event will be of
interest to engineers, managers and others in the research, development, manufacturing,
recycling and marketing of electronic products, many of which contain nickel. It is sponsored by IEEE and the International Association of Electronics Recyclers. See: www.regconnect.com/content/isee/
NICKEL/COBALT-12 The metallurgical consulting firm ALTA Metallurgical Services will
host this conference in Perth, Australia, on May 21-23, 2007. It will include presentations
on the atmospheric leaching of nickel laterite ores. Matters relating to plant design and
operation, new technology, materials of construction, and tailings disposal will be discussed. See: www.altamet.com.au
METALS RECYCLING A short course and workshop on the practical aspects of recycling
metals from industrial wastes will be held June 26-28, 2007, in Golden, Colorado, U.S.A.
Sponsored by the Colorado School of Mines, the event focuses on current plant practices
to convert metal-containing wastes, including nickel in batteries, into useful products.
Emphasis is given to three processing techniques: physical, hydrometallurgical (including
the aqueous recovery of nickel) and pyrometallurgical. See:
www.mines.edu/Outreach/Cont_Ed/heavy.shtml

@www.nickelinstitute.org
■ SUBSCRIBE to Nickel Magazine free of charge and receive an e-mail notice when
a new issue is posted online.

www.nickelonline.org/subscribe
■ IN 7 LANGUAGES, read Nickel Magazine online. Chinese, Japanese, Russian,
French, German and Spanish.

www.nickelmagazine.org/language
■ SEARCH BACK ISSUES of Nickel Magazine from our online archive, going back to June 1998.

www.nickelmagazine.org/archive



INTO THE WILD BLUE
Stainless steel soars to new heights in U.S. Air Force memorial

UNDER
CONSTRUCTION

T

he Air Force Memorial recently unveiled in Washington,
D.C. ranks as one of the world’s largest structural applications of stainless steel, along with the Dublin Spire in
Ireland and America’s largest memorial, the Gateway Arch.
Consisting of three stainless steel spires, the tallest of
which reaches 82 metres into the air, the new memorial honours the millions of men and women who have contributed
to the United States Air Force and its predecessors over the

years, including 54,000 who died in combat.
Each spire has a 19-millimetre-thick skin of S31600 stainless steel. It covers a core of reinforced concrete which extends
up to two-thirds of the total height of each spire. The weight
of the spires is 7,200 tonnes, including 345 tonnes of S31600
plate, which contains about 12% nickel.
MORE INFORMATION:
www.nickelmagazine.org/airforce

CATHERINE HOUSKA FOR NICKEL INSTITUTE AND U.S. AIR FORCE
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