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A Big Part of the Solution
Primary nickel production is energy intensive but, put in perspective,
it accounts for less than one-tenth of one percent of global greenhouse gas emissions.

Total Global CO Emissions in 2006 (51 Gigatonnes)

2
By comparison, nickel
Nickel production (0.04 Gt)		
Steel production (2.13 Gt)
Copper
production
(0.04
Gt)		
All other sources
is used in a multitude of
Aluminum production (0.41 Gt)		
innovative applications
that are reducing greenhouse gas emissions
worldwide.
As a sponsor of Climate Action, a joint
project launched by
Sustainable Development International in
partnership with the
United Nations Environment Programme,
the Nickel Institute is
engaged in constructive
alloys in carbon sequestration systems.
dialogue with both govIn this issue, you’ll read about other, less
ernment and the private sector. The goal is
to find ways to reduce greenhouse gas emis- obvious ways that nickel is being used to
safeguard the environment. A nickel-consions even further.
The Institute’s president, Stephen Barnett, taining stainless steel roof, for example, has
recently spoke on camera with a reporter for helped reduce the energy needs of a large
Climate Action and outlined how the nickel convention centre in Pittsburgh, U.S.A. (see
industry is contributing to a more sustainable pages 6-9). Not only does the roof help
society (you can see the video interview at: see keep heat in during the winter and out in the
page 14 for web address). He later reinforced summer; it reduces the building’s life-cycle
the message in a keynote speech at the China costs by extending its lifespan. The superior
energy efficiency of such roofing materials
Nickel 2008 conference in Shanghai.
The Intergovernmental Panel on Climate is prompting calls to amend the rules used
Change (IPCC) has proposed ways society to certify buildings under the rating system
can reduce GHG emissions over the next 20 known as LEED (Leadership in Energy and
Environmental Design).
years. Five of those proposals are:
You’ll also read about how nickel-containing
• Replace coal-fired plants with gas-fired
materials
are used in the critical components
plants
of biogas projects throughout India. These
• Double the fuel efficiency of cars
• Double the production of electricity from   projects capture biogas to generate electricity,
thereby utilizing a waste greenhouse gas and
nuclear plants globally
reducing demand in a developing part of the
• Drive more cars using 100% ethanol fuels
world for coal-fired plants (one of the IPCC’s
• Implement carbon capture and carbon
long-term goals, as stated above).
sequestration technologies.
The above examples point to one thing:
All these actions will require the use of nickel-containing materials: superalloys in gas tur- nickel is a big part of the solution to many of
bines; nickel metal hydride batteries in hybrid today’s environmental problems.
cars; corrosion-resistant nickel-containing alloys in nuclear power plants and nuclear waste
containment systems; corrosion-resistant
Patrick Whiteway
stainless steels in ethanol production plants
Editor
and delivery systems; and corrosion-resistant
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India’s Biogas Boom
Nickel alloys play an important role in biogas projects
ndia is the world’s fifth-largest and second-fastest-growing producer dairy and keep it running,” explains Hynes.
The micro-turbines use nickel alloys N06002, N07713, N07718,
of greenhouse gas emissions. Generating electrical power by burning
biogas (a mixture of methane and carbon dioxide produced by the bac- S30100 and S34700 in components such as the combustion chamber,
terial degradation of organic matter) harnesses these greenhouse gases spinning turbine, main rotor shaft, and recuperator housing, all of
which run continuously with minimal maintenance.
and reduces demand for fossil fuel-fired generating plants.
So well are the nickel alloys performing that the company is considTo generate even more biogas energy, Capstone Turbine Corporation
ering extending, by thousands of hours, the reof Chatsworth, California, U.S.A., plans to
placement schedule for the combustor and turbine
install more micro-turbines in India this year,
“Austenitic
stainless
head. Such an extension is desirable in field condibuilding on lessons learned from its first insteels are the most
tions where long, trouble-free operation of equipstallation, in Purulia, West Bengal, in 2006.
ment is required. “Clients tell us that they are oper“We need four to five [biogas] projects in cost-effective materiating well past the original replacement deadlines,”
a new region to understand the hurdles to
al
for
the
systems
that
says Hynes.
development; then the market starts to
Austenitic stainless steels are the most cost-efgrow,” says Tony Hynes, vice-president and clean and compress
fective material for the systems that clean and
general manager of Capstone’s operations the corrosive biogas
in Europe, the Middle East, Asia and India.
prior to combustion.” compress the corrosive biogas prior to combustion
in micro-turbines.
The Purulia installation is at a dairy farm
Biogas is mostly methane and carbon dioxide,
and consists of two 30-kilowatt micro-turbine
systems, one of which is for backup. These can run either linked or inde- with hydrogen sulphide present as a contaminant. When hydrogen sulpendently of the power grid. “When the grid is down, we connect to the phide is mixed with water (with which biogas is always 100% saturated), it becomes a weak acid (hydrosulphuric acid). Carbon dioxide
forms a mild carbonic acid in the presence of water.
“Biogas is very corrosive, which is why we use a lot of stainless
H S Filters
Compression System
Siloxanes Filters
steel,” explains Adam Brotherton, manager of engineering for Unison
Solutions Inc., a company based in Dubuque, Iowa, U.S.A., that specializes in biogas conditioning and distributed generation. “It has good
corrosion resistance to those acids. Predominantly we use S30400 and
S30403, though sometimes customers request S31600 and S31603, as
these are more resistant to corrosion. The S30403 might last 40-50
years whereas the S31603 can last 100 years.”
A typical compression and cleaning system takes the gas drawn off
the top of the sludge in a digester, where manure has decayed for 20-30
days, and compresses and cleans it before it is burned.
In a simplified description of this process, the gas first passes through
filters that remove the hydrogen sulphide. These tanks will typically be
constructed of stainless steel plate 4.8 or 6.4 millimetres thick and are

©iStockphoto.com/Gary Golden

I



nickel, vol. 23, no. 3, june 2008

©iStockphoto.com/RogiervdE

Biogas pretreatment systems such as this one in Dublin, California, U.S.A. use austenitic stainless steel for its
corrosion resistance.

Unison Solutions Inc.
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Capstone Turbine Corporation

made to withstand negative pressure.
The gas then passes through a compression system, where it is raised
to pressures as high as 8.4 kilograms per square centimetre (kg/cm2). The
piping used in this process is typically stainless steel. Next it passes
through heat exchangers to reduce the temperature to about 4 °C, forcing
more water out of the gas. The gas is then re-heated to 27 °C, reducing the
relative humidity to 25%.
Subsequently, the gas passes into stainless steel vessels where siloxane, a chemical used in lubricants and personal care products, is filtered
out. Since siloxane turns into a glass-like substance at high temperatures it must be removed before the gas is burned. After this step, the
biogas is delivered to an end-use device, such as a turbine, internal
combustion engine, or fuel cell.
MORE INFORMATION:
www.nickelmagazine.org/westbengal

These micro gas turbines in West Bengal use nickel alloys for minimal maintenance and reliability.

One Material, Multiple Purposes
Nickel stainless steels provide reliable service in delivering a wide range of chemicals

Buckman Canada

P

ulp and paper mills use many speciality chemical additives in the glass-reinforced plastic provide satisfactory resistance against some
process of creating the paper products we use every day. These chemicals. However, certain other chemicals will swell, cloud, soften,
chemicals control undesirable conditions such as foam, the growth of harden, corrode or completely destroy these materials.
Buckman prefers S30400 and S31600 because they are compatible
biocidal slimes, the pitch introduced by some wood species, and sticky
with most of the company’s
substances from recycled
products and because using
cardboard.
them simplifies both design
Left untreated, these conand inventory management.
ditions can produce defects
“These two stainless steel
in the finished product as
types cover most of our rewell as increasing energy
quirements,” says Peter Campcosts and forcing mill operisi, who runs Buckman’s
ators to use more chemicals
equipment department.
such as bleach. Other spe“Ideally we would hope to
ciality chemicals are added
never have to repair or replace
to treat mill water both beequipment,” Campisi says,
fore and after its use in pabut adds that a service life of
per making, thereby reducfive years is likely in most
ing corrosion in boilers and
cases, owing to the effects of
preventing scale build-up
the chemicals used, frequency
on heat transfer surfaces.
of usage, and various environMills have many feed
S30400 and S31600 stainless steels simplify feed system design
mental factors.
systems that deliver these
“We try to get as close to
chemicals in precise quantizero maintenance as possible,
ties at strategic stages for
wet-end management and water treatment. The feed systems must resist which usually means spending more money up-front. In the long term,
aggressive chemical components such as solvents, acids and bases, and this trade-off is worth it, which is why we mostly use S31600 as a
corrosive biocides, as well as provide years of maintenance-free, round- standard, even when we could use less expensive alternatives.”
For the mills, another advantage is that corrosion-resistant stainless
the-clock service and ensure the safety of mill workers.
Buckman Canada, in Vaudreuil-Dorion, Quebec, and its suppliers steel construction is less prone to leaks which gives workers improved
have built and shipped some 1,000 feed delivery systems in the past 10 safety conditions while reducing chemical loss to the environment.
years. Most are made of nickel-containing S30400 and S31600, though
sometimes S31603 is selected for its resistance to particularly corroMORE INFORMATION:
sive chemicals.
www.nickelmagazine.org/feeddelivery
Materials such as ABS plastic, brass, rubber, aluminum and fibre-
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The Greening of a

Sustainable Benefits of Austenitic Stainless Steel Roof Includes Energy Savings
he roof over your head does more than keep the elements
out. Properly insulated, it also keeps heat in during the
winter months and out in summer. Nickel-containing S30400
stainless steel is a poor conductor of heat and therefore can
help to insulate a roof and make a building more energyefficient. Architects who choose it as a roofing material may
soon be able to take advantage of this and other properties
of stainless steel in the Leadership in Energy and Environmental Design (LEED) certification system.
When the David L. Lawrence Convention Center in Pittsburgh, Pennsylvania, opened in 2003, it was the largest building in the United States to earn a Gold Certification under the
LEED system. The Gold LEED status recognizes the centre’s
brownfield redevelopment, accommodation of alternative
transportation, reduced water use, efficient energy performance, use of materials that emit no or low amounts of toxins, and innovative design. Had the sustainable attributes
of nickel-containing stainless steel been fully accounted for
under LEED, the certification could very well have been platinum, says Catherine Houska, senior market development
manager with Pittsburgh-based TMR Architectural Metals
Consulting and a consultant to the Nickel Institute.
“The shape of the roof structure is part of the sustainable
design initiative that promotes natural ventilation and convection within the exhibition hall,” says David Rolland, project director with Rafael Viñoly Architects PC in New York,
N.Y. “Stainless steel was chosen for its aesthetic qualities,
durability and low maintenance, and to pay homage to Pittsburgh’s steel heritage.”
Measuring 280 by 96 metres, the roof is sheathed with
23,000 square metres of 0.6-millimetre (24-gauge) S30400
stainless steel (weighing about 136 tonnes). The solar reflectance and thermal emittance values (see box, page 8) of the
stainless steel roof were less than those required by LEED
in 2003, so the roof did not qualify for a reduced heat island
point. Also, the roof was not recognized for the contribution



it made to the building’s reduced energy consumption (see
page 9).
The emergence of “green” design reflects a growing awareness that buildings need to reduce their consumption of energy and to use materials that do not pose a risk to the health of
their occupants and the surrounding environment. When the
U.S. Green Building Council (USGBC) developed the LEED
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Pittsburgh’s Convention Centre has gold LEED certification

rating system, it was meant to guide and recognize sustainable achievements for “all building types and (to emphasize)
state-of-the-art strategies for sustainable site development,
water savings, energy efficiency, materials and resources selection, and indoor environmental quality.”
Introduced in 2000, LEED is used today to certify buildings
around the world. The rating system addresses several areas
of construction, including new construction, existing buildings, commercial interiors, schools, and homes. It also evaluates site planning, water management, energy, material use,
and indoor environmental quality. Depending on how many
LEED points are earned, a building can qualify for bronze,
silver, gold or platinum certification. LEED has evolved since
its inception to incorporate maturing sustainable building
concepts and technologies, and continues to do so. In May,
Story continues on page 8
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The David L. Lawrence Convention Centre dominates the Pittsburgh waterfront

MORE INFORMATION:
www.nickelmagazine.org/dreamliner

Solar reflectors and austenitic stainless steel reduces heat loss through the roof
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The Greening of a

Convention
Centre
2008, USGBC opened the door for public comment on the Contrarian Metal Resources is sold under the brand name
latest draft version of LEED 2009. This provided the stain- “InvariMatte.”
The roof sections are supported by cables or cantilevered
less steel industry with a 30-day opportunity to suggest significant amendments (see sidebar: How Stainless can Earn a at the end walls, and form curves like those of the cables
on the nearby bridge that spans the Allegheny River.
LEED Role).
Skylights at the interior cables
LEED provides no explicit guidance
allow light to enter the exhibition
for the use of stainless steel, though there
hall below while revealing the roof
are three areas where stainless steel can
structure above.
help architects earn points: the re-use of
The roof panels were supplied in
building materials from existing strucWhat IS SRI?
7-metre lengths. They were folded
tures, diversion of construction waste
into a continuous extrusion which
from disposal, and the recycled content
When the David L. Lawrence
was fastened to a composite assemof “new” stainless steel.
Convention Center in Pittsburgh was
bly consisting of rosin paper, waterThe high recycled content of austenitic
constructed in 2003, roofs had to
proofing, oriented strand board
stainless steel (ranging from 60 to 85%
meet minimum solar reflectance (the
sheathing, and rigid insulation over
depending on geographic location) conpercentage of energy a surface reflects)
a steel deck. The sheets are held in
tributes significantly to the aggregate reand thermal emittance (the percentage
place by a stainless steel batten cap
cycled content of materials used in new
of energy a material radiates after it is
fastened into the extrusion, which
buildings. The Speciality Steel Industry
absorbed) values in order to earn LEED
points for reducing heat islands. In
acts as a rail to guide expansion
of North America reports that the aver2006, LEED replaced these values with
and contraction. Any water that miage post-consumer recycled content of
a single Solar Reflectance Index (SRI).
grates into the roof system weeps
the 300 series stainless steel grades is
In
accordance
with
ASTM
E
1980
out of the extrusions at the roof
about 75-85%. The stainless steel indusstandards, SRI is calculated from eight
eave or gutter transition, according
try could be at least as proactive as other
different parameters including wind
to James Mersich, manager of roof
industries in making designers and
speed, thermal emissivity, solar flux and
fabricator Overly Manufacturing
architects aware of the recycled content
air temperature.
Company in Greensburg, Pennsylof its products, according to Houska.
To earn LEED points, a low-sloped
vania.
Another area where the stainless steel
roof (equal or less than 2:12) has to
At the base of the roof, a large
industry could play a “LEED role” is in
have an SRI of at least 78. Steep-sloped
shallow gutter collects all the water
the reduction of “heat islands,” which
roofs require an SRI of at least 29.
runoff. It was fabricated from 1.2
refer to urban areas that are significantly
“The real world is more complex
mm (18-gauge) S30403 stainless
warmer than their undeveloped, rural
than the SRI system suggests,” says
steel with a 2B (semi-reflective)
surroundings. The current LEED rating
James Halliday, president of Contrarfinish. Large sections were welded
system gives points for roofs that meet
ian Metal Resources, based in Allison
together in the factory, then weldrequired Solar Reflectance Index (SRI)
Park, Pennsylvania. “There is a lot more
ed together on the job site into
values for low- and steep-sloped roofs
going on than heat bouncing off a roof.
9.1-metre sections between expan(see box at right).
A poor thermal conductor like stainless
sion joints.
It is commonly thought that only spesteel insulates and contributes to energy
The snow and ice guard system,
cially-painted roofs can meet those reconservation.”
which consists of angles, attachquirements, but recent tests funded by
The SRI of stainless steel will also
ment brackets, bolts, washers and
Contrarian Metal Resources in Pennsylbe more sustainable over the life of a
nuts made from S30400, keeps
vania, U.S.A., prove that this is not so:
building, compared with other roofing
snow from sliding over the edge
Contrarian’s InvariMatte® finish sheet
materials, because it is so durable and
will be completely recyclable at the
stainless steel met the SRI requirement
and damaging the gutter or other
end of its life.
for steep-sloped roofs.
building components or harming
The non-directional matte surface finpedestrians.
ish used on the Pittsburgh Convention
MORE INFORMATION:
Center roof was produced by J&L Specialty Steel Inc., also
www.nickelmagazine.org/leed
of Pittsburgh. This non-reflective finish, achieved by abrasive blasting, is called Architex®. Today a similar product by
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How Stainless Steel Can Take A
Stainless Steel Producers Need to Engage the U.S. Green
Building Council to Update Their Point System

N

ickel-containing stainless steel has much to contribute
to sustainable building design. Recycled content, the
diversion of material from construction waste, and the reuse of building components are already recognized under
the present LEED system (version 2.2); however the longevity of stainless is not adequately addressed. Since LEED’s
mandate is to take into account the complete life cycle of
buildings, this presents a valuable opportunity for the stainless steel industry.
“This is more of a recent thought that speaks to durability,” Tom Hicks, vice-president of international programs
for the U.S. Green Building Council, told Nickel Magazine.
“This is more often seen in home rating systems. There isn’t
anything specific that addresses the durability of products in
the present version of LEED. But there is an opportunity to
bring that into the public comment period or in an entirely
new credit.”
Amendments to LEED 2009 that explicitly recognize
the many sustainable attributes of stainless are possible.
In the meantime, however, the only way project teams
can seek points for the sustainable properties of stainless
steel, other than the three categories mentioned above, is
by creatively applying the rules of the LEED system in the
following ways:
Each LEED credit has two parts: the intent and the requirements. In EQ Credit 4.2: Low-Emitting Materials: Paints &
Coatings, for example, the intent is to “reduce the quantity of indoor contaminants . . .” The requirement is to use
low-volatility organic content paints and coatings, including anti-corrosive and anti-rust paints. An applicant could
argue that substituting “interior ferrous metal substrates”
with stainless steel meets the credit’s intent because stainless steel requires no coatings and emits no volatile organic
compounds.
“That is a place where there is a rational argument to be
made,” Hicks says. “Folks may argue that an item does not
meet the prescriptive part of a credit but that it meets its ultimate goal. If you have another way to meet the performance specs, send us the conditions.” Under LEED, low-emitting materials include “zero-emitting” materials.
Application for recognition under the intent of a credit is

nickel, vol. 23, no. 3, june 2008

LEED
Role

made with what USGBC calls a Credit Interpretation Request
(CIR). Applicants are encouraged to submit performance details or product specification on the material, says Hicks; a
USGBC technical advisory group will then review the argument’s merits. A CIR can be used as a precedent for other rulings, and other project teams can take advantage of them.
“As we get feedback from industry, they can submit performance or intent equivalent alternative compliance paths,
to meet the intent of a credit,” Hicks says.
The administrators of LEED are also open to “outside-thebox” ideas under its Innovation and Design Process. If an application for a credit is denied, there is an appeal process.
There are other areas where applicants can consider applying for points for stainless steel: in her 2008 paper Stainless Steel’s Sustainable Advantage in Architecture, Catherine
Houska, senior market development manager with TMR
Architectural Metals Consulting, argues that runoff from a
stainless roof could be cleaner than that from roofs made of
other materials. It might therefore qualify for a storm water
quality control point under a CIR.
There are other concepts that fall completely outside LEED.
In these cases the stainless steel industry has an opportunity
to submit public comment requesting changes in LEED 2009.
For example, Houska believes stainless steel roofs should receive recognition for their longevity, compared with painted
roofs. “For a lot of them, you have to remove the paint, and
the problem is with the chemicals you have to use to do that.
Some manufacturers assume that when a roof starts to peel,
it will just be replaced.”
LEED expressly excludes piping materials from consideration for points, yet in Japan (see Nickel, vol. 23. no. 2, page
6), stainless steel piping and valves have been proposed as
a way to extend the lifespan of apartment buildings. This
would eliminate many sources of carbon dioxide emissions
that result from the dismantling and rebuilding of structures,
the production and transportation of materials, and so on.
This should also be recognized under LEED as well.
“This is a good observation,” Hicks acknowledges. “Piping
is looking (only) at the near-term environmental impact. But
this is an opportunity to bring this to our attention, through the
public comment for LEED 2009, for a credit through piping.



Since it is mostly used as an ingredient in stainless steels and nickel alloys, most people
never come into direct contact with nickel. Workers in industries that produce or use
nickel, however, should be aware of how to avoid health risks associated with nickel.
To help occupational physicians and industrial hygienists manage these risks, the Nickel
Institute has updated its publication “Safe Use of Nickel in the Workplace” to reflect the
latest data from the European Union’s recent study on nickel risks.
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Managing the Safe Use
of Nickel in the Workplace

How aware are you of the safe use of nickel? Test your awareness by answering the following questions. Answers to
these and a more rigorous online quiz are available at: www.nickelinstitute.org/quiz
If you would like a copy of “Safe Use of Nickel in the Workplace” it is available at: www.nickelinstitute.org/safeuse

3.	Compared with the individual metals
that go into making an alloy, a nickelcontaining alloy is:
a)	a unique substance with its own
properties
b)	a ‘mixture’ of metals that exhibits the
same properties as the constituent
metals
c)	an inert precious metal
d)	an unnatural substance that should be
banned from use by society
4.	The most serious risk for nickel exposure
in the workplace comes from:
a)	ingestion
b)	inhalation
c)	injection
d)	contact with the skin (dermal
exposure)
5.	Absorbed nickel is mainly excreted in:
a)	urine
b)	sweat
c)	hair
d)	human breast milk
6.	Studies of 40,000 workers in nickelusing industry found nickel-related
respiratory cancer in:
a)	all of the workers
b)	none of the workers
c)	in male workers only
d)	in female workers only



8.	Historically, workplaces where
prolonged contact with soluble nickel
has been high (among nickel platers,
for example) have shown high risks for:
a)	excessive thirst
b)	allergic contact nickel dermatitis
c)	hair loss
d)	glaucoma

10.	For purposes of risk assessment,
records should be kept on production
workers as well as:
a)	office workers
b)	support staff
c)	contractors
d)	all of the above
11.	It is important to identify all potentially
harmful substances in a workplace
and to monitor and control exposures
in order to manage the risk.
Complementing this description of the
worksite should be:
a)	a description of each worker’s
employment history
b)	a description of their dietary habits
c)	data on how much a worker sweats
during a shift
d)	whether a worker’s clothing and
footware is made of natural or
synthetic materials
12.	Skin patch testing is NOT
recommended as a routine preemployment procedure because:
a)	there is a possibility that such testing
may sensitize the applicant
b)	patches are for smokers
c)	results are unreliable
d)	it hurts to pull the patch off

9.	Based on historical epidemiological
studies of nickel-producing workers,
nickel alloy workers, and stainless
steel workers, there is little indication
that exposure to oxidic nickel results
in excess mortality from chronic
respiratory disease. In the few
instances where excess risks of nonmalignant respiratory disease did
appear, the excesses were seen only
in workers with high nickel exposures in
areas that were reported to be:
a)	dark
b)	damp
c)	dusty
d)	hot

©iStockphoto.com/Daniel Froese

2. “Zero exposure” to nickel is:
a)	impossible because it is ubiquitous
b)	analogous to mining nickel north of the
Arctic Circle
c)	achievable through the use of
appropriate personal protective
equipment.

7.	The weight of evidence suggest that
nickel alloys do not act as respiratory
carcinogens. For many alloys, this may
be due to their:
a)	surface reflectivity
b)	high-temperature strength
c)	ductility
d)	corrosion resistance

13.	Of the various engineering options for
controlling exposures, the most widely
employed is:
a)	ventilation
b)	‘supplied air’ equipment/clothing for
workers
c)	automated production systems
d)	sprinkler systems to suppress dust
©iStockphoto.com/Ilya Zlatyev

1.	The toxicological effects of nickel salts
on animals were first investigated in:
a) 1775
b) 1826
c) 1958
d) 2006

nickel,
nickel,
vol. 23,
vol.
no.
23,1,no.
december
3, june 2008
2007
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Nickel Metal Hydride Batteries
Power Hybrid Growth
Demand for hybrid vehicles in Europe could rise to 15% of sales by 2020

Y

dominant role played by batteries in mild and full hybrids requires greater electric storage capacity, power, efficiency and
recharging capacity, NiMH batteries are used in these vehicles.
In comparison to other battery types, NiMH batteries provide 30-50% more charge capacity (power) per unit weight
than a LAB and lasts 8-10 years compared with only 2-3 for a
LAB. Furthermore, a NiMH battery can be recharged many
thousands of times without first having to be fully discharged.
Nickel is used in NiMH batteries in both the positive and negative electrodes. The negative electrode is constructed of specific
nickel alloys such as lanthanum nickel (LaNi5) or zirconium
nickel (ZrNi2) whereas the positive anode consists of a plate
containing nickel hydroxide (Ni(OH)2). In other words, nickel is
an essential and substantial component of NiMH batteries.
Associated innovations in electric motors, power electronics,
energy management systems, braking systems and auxiliary
electrical components provide additional benefits.
Since hybrids are more fuel-efficient than conventional internal combustion vehicles, they produce lower emissions, not
only of CO2 but of CO, NOx, and various hydrocarbons. They
are also quieter because their internal combustion engine operates less than in a conventional vehicle.
Hybrids are now firmly established in the marketplace and
nickel is playing a crucial role in the growth of their market share.
MORE INFORMATION:
www.nickelmagazine.org/prius

Toyota

ou probably see more hybrid cars in advertisements than
on the road. Although Toyota’s Prius may be recognized
by some and many other hybrids are in various stages of development and commercialization, the general perception is that
hybrids not only can’t compete seriously with conventional
vehicles but also are more expensive.
That perception is changing.
As a result of rising gasoline prices, stringent environmental
standards on emissions, continually improving technology and
performance, and attractive tax incentives, hybrid cars are
gaining market share – especially in Europe. Nickel products
are enabling this growth.
According to a 2007 study commissioned by the Nickel Institute on the importance of nickel to the EU economy, more
than 50,000 hybrid vehicles were sold in the EU in 2006. By
2015, the hybrid market is expected to reach 4-5% of all new
car sales. That translates into about 920,000 vehicles, twothirds of which will contain nickel metal hydride (NiMH) batteries. The EU produces about a third of the world’s new cars,
and by 2020, the market share for hybrids in the EU is expected to triple to 15% of total sales.
The significance of all this for nickel is profound.
Hybrid cars are classified as “micro”, “mild” or “full”, depending on the importance of battery power in the drive train
of the vehicle relative to the internal combustion engine. In
micro hybrids, batteries play only an auxiliary role and are
characteristically lead-acid batteries (LAB). Since the larger or

By 2015, 600,000 new cars could contain NiMH batteries
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COFFEE ROASTER RELIES ON NICKEL-CONTAINING STAINLESS STEEL TO AVOID THAT TAINTED TASTE

Nobody wants his double-shot espresso laced with rust
or paint chips. Yet most coffee roasters in North America
use painted steel silos that can contaminate their precious
contents, especially as they age.
The status quo wasn’t good enough for John Rufino,
Master Roaster and president of Classic Gourmet Coffee,
one of Canada’s leading specialty coffee roasters. Instead,
he designed and built the first coffee plant in North
America to use food-grade austenitic S30400 stainless
steel (containing 8% nickel) for its hoppers, silos and any
surface that comes into contact with coffee beans.
“Stainless steel doesn’t react to oil or moisture, and
that’s great for coffee,” says Rufino, who has been roasting
coffee for 30 years. “Coffee is like a sponge – it absorbs
flavours – so you want your storage to be as clean and
non-porous as possible. Stainless steel provides that.”
Classic Gourmet’s 1,890-square-metre plant has a
production capacity of about 450 kilograms per hour
and supplies coffee vendors in central Canada and as
far afield as Denmark and South Korea, most of whom
operate their own coffee shops. Classic Gourmet’s main
competitive advantage is that it produces consistently
good coffee by using superior beans and roasting
methods devised by Rufino and offers education and
training to its customers.
Producing gourmet coffee is a rigorous process that
requires hand-picking the fruit, removing the outer pulp
to recover the green beans, roasting the beans to the
desired strength and darkness, and blending them for
uniformity. Finally, to make the flavoured coffees that
have become popular in recent years, flavourings such as
vanilla or hazelnut may be added.
“The idea is to harness the flavour without damaging
the beans,” says Rufino. “That’s what this equipment is
designed to do.”
At the Classic Gourmet plant, green beans are sourced
from more than 40 countries and sampled beforehand
for quality control. The chosen beans are then purchased,
inventoried and cleaned to rid them of dust and other
debris, then transported by pneumatic tubes to the
stainless steel silos where they await roasting. The beans
are roasted at a rate of about 15 minutes per batch,
allowed to air cool, then



Automated plant capable of roasting 450 kilograms of coffee an hour.

Silos which contain green (un-roasted) coffee beans are made of
S30400 stainless steel.
Beans are gravity-feed from the silos into the roaster.
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Coffee Taste
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“The idea is to harness the flavour without
damaging the beans. That’s what this
equipment is designed to do.”
John Rufino, Master Roaster
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Stainless steel prevents contamination throughout the facility.
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Stainless steel tubes feed fruit into the roaster.

transported to a separate bank of silos
where they await packaging for direct shipment to the
customer. To preserve the aroma, packaging takes place
within two hours of roasting in 3-ply aluminum foil bags that
have a one-way freshness valve to allow the beans to de-gas.
While roasting is a critical step in the process that
requires the precision and expertise, the way the coffee
is stored – both before and after it is roasted – is also
important to the overall quality. By using only stainless
steel in its storage silos, Classic Gourmet avoids the kind of
corrosion, and resulting contamination, that moisture (in
green beans) and acidic oils (in roasted beans) can cause.
The self-cleaning vacuum systems that transport
the coffee – raw, roasted and ground – throughout the
facility are also made of S30400 stainless, reducing wear
and tear on these dynamic parts.
With organically-grown coffee increasing in popularity,
stainless steel’s ability to prevent contamination within
the facility becomes even more important. Rufino
estimates that while only about 5% of his current coffee
supply is organic or fair trade, this specialty market is
growing at a rate of about 15-20% per quarter. Other
plants may be forced to update their equipment or install
separate production lines to meet increasingly stringent
standards for organic products.
The design of the Classic Gourmet roaster includes a
highly sensitive temperature control system that allows
the beans to roast themselves once a certain temperature
is reached and reduces natural gas consumption and
CO2 emissions by as much as 50% compared with
conventional roasters.
The gleaming plant on the outskirts of Toronto is the
culmination of a lifelong dream for Rufino. His first
business, in the 1970s, was a bakery, and though he was
successful, he was never satisfied with the coffee he was
able to purchase to serve to his customers. So he bought
his own roaster and started experimenting with roasts
and blends until he achieved the flavour he was seeking.
Rufino’s coffee roasters have grown successively larger
as his customer base – including Toronto’s upscale grocery
store Pusateris – has expanded. He now provides about
1,000 customers with a top-quality product.
MORE INFORMATION:
www.nickelmagazine.org/gourmetcoffee
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“After a transformational year in
2006,
witnessing
strong growth in
Tav Morgan
nickel use and sigChairman,
nificant corporate
Nickel Institute.
transaction activity,
2007 proved no less exciting,” says Nickel
Institute Chairman Tav Morgan in the Institute’s recently published Annual Report.
“The global nickel industry moved to
install new production capacity to satisfy
strong demand, particularly from the stainless steel industry in China,” he says.
By scaling up activities around the world
in 2007, the Nickel Institute responded to
regulatory demands emerging from the
European Union (EU) and worked with
users to face the challenges that resulted

Director,
Communications
and Public Affairs

from high alloying costs.
Mr. Morgan says the Institute will focus
on managing the reputation of nickel, influencing policy-makers, reassuring end-users,
and keeping member companies informed of
developments.
The Institute’s budget in 2008 almost
doubled to US$23.4 million from $12.1 million in 2007, while membership increased to
24 companies from 18.
The 36-page Annual Report contains highlights of activities in five main areas: business
advocacy, market support and development,
science, communications, and financial management. There are also special reports on
sustainability, the EU’s chemicals regulation
policy (REACH), and nickel risk assessment.
To download a copy of the annual report,
go to: www.nickelinstitute.org/annualreport

Olivier Beaunay has been appointed Director,
Communications
& Public Affairs
of the Nickel
Institute. A native of France,
Mr.
Beaunay
graduated from
Olivier Beaunay
Sciences-Po in
public affairs. He also holds two Bachelor’s
degrees (in history and in geography) and a
post-master degree in ethnology.
He was first a diplomat in the French
Foreign Office, then employed for 10 years
by Eramet in New Caledonia and in Paris,
where he was appointed Vice President,
Communications for the Group (2003).
He gained experience in particular in
crisis and issues management, media relations, public and government relations and
reputation management.
He left Eramet in 2007 to become a PR
consultant in the U.S.A., working for the
French Government.
Mr. Beaunay’s main responsibility will
be to steer a new proactive communications strategy with the Institute’s teams to
ensure that nickel is properly defended and
promoted.
He will be based in the Nickel Institute’s
head office in Toronto.

Climate Change Initiative
As a sponsor of Climate Action, a joint project of Sustainable Development International
and the United Nations Environment Programme, the Nickel Institute is engaged in constructive dialogue with both government and the private sector. The goal is to find ways to
reduce greenhouse gas emissions.
The Institute’s president, Stephen Barnett, recently spoke on camera with a reporter for Climate Action and outlined how the nickel industry is contributing to a more sustainable society.
You can view the video interview at: http://www.climateactionprogramme.org/climate_
leaders/article/view_interview_nickel_institute/
Mr. Barnett later reinforced the environmental message in a keynote speech at the China
Nickel 2008 conference in Shanghai.
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A Larger Nickel Institute
Looks to the Future

c o m i n g

E v e n ts

TOKYO AND BEIJING SEMINARS
The Nickel Institute will hold two seminars in Tokyo and Beijing, July 22-24, 2008.
At both, Dr. Hudson Bates, Director of the Nickel Producers Environmental Research Association (NiPERA), will discuss the safe use of nickel in the workplace
and the European Union’s recent nickel risk assessment, and Bruce McKean, a
Director of the Nickel Institute, will make a presentation on sustainability and
nickel stewardship. As well, a representative of the National Institute of Advanced
Industrial Science and Technology will deliver a talk on Japanese nickel risk
assessment. For more information, e-mail: ni_japan@nickelinstitute.org
ni_china@nickelinstitute.org

Dr. Hudson Bates
Executive Director
NiPERA
<

>
Bruce McKean
Director,
Sustainability &
Stewardship

METALLURGISTS’ CONFERENCE Sustainability issues in mineral and metal extraction is one of many subjects to be covered at the
Conference of Metallurgists (COM 2008) in Winnipeg, Manitoba, Canada, August 23-28, 2008.
For more information: www.metsoc.org/com2008/technicalprogram.asp
HYDROMETALLURGY 2008 Three societies -- the Society for Mining, Metallurgy & Exploration, the Minerals, Metals & Materials Society,
and the Canadian Institute of Mining, Metallurgy & Petroleum -- will jointly host the sixth International Symposium on Hydrometallurgy from
August 17-20, 2008, in Phoenix, Arizona, U.S.A. Topics include: biotechnology, autoclave technology, waste water management, electrometallurgy, and waste minimization. A session devoted to nickel will be co-chaired by E.E. Vidal of the Colorado School of Mines and David
Muir of Murdoch University. For more information: www.sment.org/meetings
ENGINEERING, PULPING & ENVIRONMENTAL CONFERENCE The Technical Association of the Pulp & Paper Industry will hold its Engineering, Pulping & Environmental Conference from August 24-27, 2008, in Portland, Oregon, U.S.A. The event will showcase technology and
innovations in critical areas of the global pulp, paper and board industry. Experts will share knowledge, network, and learn methods to
improve their operations. The corrosion and materials sessions will include technical papers on black liquor and recovery boiler corrosion,
as well as a reliability workshop. For more information: www.tappi.org/s_tappi/doc_events.asp
EUROPEAN CORROSION The European Corrosion Conference, Eurocorr 2008, will be held this year in Edinburgh, Scotland, September
7-11. For more information: www.eurocorr.org
STAINLESS STEEL AMERICA The Stainless Steel World America Conference & Exhibition will be held September 9-10, 2008, in Houston,
Texas, U.S.A. Materials and corrosion professionals will learn about corrosion resistant alloys in relation to safety, performance, reliability,
and cost. The conference steering committee includes Gary Coates, Technical Director of the Nickel Institute, who will chair a session on
the application of low-expansion nickel alloys in liquified natural gas. For more information: www.stainless-steel-world.com
SUSTAINABLE DEVELOPMENT The Minerals Council of Australia will hold a Sustainable Development Conference in Darwin, Northern
Territory, Australia, September 15-19, 2008. The event will focus on how social, economic and environmental factors enable sustainable
development in the minerals industry. Among the topics to be discussed are natural resource management, impact assessment, risk
management, and investment in innovation. For more information: www.materials.org.au
WORLD STAINLESS STEEL The 11th World Stainless Steel Conference will be held September 21-23, 2008, in Brussels, Belgium. Senior
executives from the most influential stainless steel companies will share their vision for the future of the industry.
For more information: www.cru-stainless-steel-conference.crugroup.com
STAINLESS STEEL AWARDS The South African Stainless Steel Development Association will present the Stainless Steel Awards at a gala
banquet to be held Oct. 16, 2008, in Cape Town. The awards, now in their 10th year, recognize exceptional achievements in the stainless
steel industry. Categories include: best stainless steel project, product, service, innovation, achievement and student. Entries from individuals and companies in South Africa and abroad are welcome. For more information, please contact: www.sassda.co.za
NEW ZEALAND METALS INDUSTRY The fourth New Zealand Metals Industry Conference will be held October 29-31, 2008, in Auckland.
Topics include environmental issues such as energy use, carbon emissions, energy rating systems, health and safety, and renewable
energy. For more information: www.hera.org.nz
AUSTRALIAN CONFERENCE The Australian Nickel Conference will be held in Perth, Western Australia, October 22-23, 2008. Nickel producers
and exploration companies in Australia will describe their projects to investors and brokers.
For more information: www.australianickelconference.com
MARINE CORROSION The 55th Sea Horse Institute Marine Corrosion Conference will be held October 26-30, 2008, in Daytona Beach,
Florida, U.S.A. If you are involved in ocean or coastal engineering or plant operations that use seawater as a coolant, or if you simply sail
the high seas, you can learn how to solve problems caused by marine corrosion. Topics include: marine corrosion, bio-fouling, testing and
modeling, and materials selection and performance. The Nickel Institute is a sponsor of the conference.
For more information: www.seahorseinstitute.org
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Designer Henning Koppel’s Complete Vision Comes to a Fine Finish

G eorg Jensen, an international marketer of luxury goods, is honouring the work of designer Henning Koppel

w i t h t h e c r e a t i o n o f a s t a i n l e s s s t e e l b o w l a n d s a l a d s e r v e r s b a s e d o n K o p p e l ’s r o t u n d , o r g a n i c d e s i g n .
Koppel (1918-1981) was a sculptor who started collaborating with Georg Jensen in 1946. The sculpted
a n d o r g a n i c s t y l e o f K o p p e l ’s w o r k e p i t o m i z e d p o s t - w a r S c a n d i n a v i a n d e s i g n . I n t h e 1 9 7 0 s h e d e s i g n e d t h e
o r i g i n a l C a r a v e l s a l a d b o w l i n s t e r l i n g s i l v e r, t h o u g h i t w a s n e v e r p r o d u c e d i n q u a n t i t y.
The Caravel pattern, with its simple, smooth, unadorned style is signature Koppel. His Caravel flatware,
created in silver in 1957, has won numerous awards, including the prestigious Der goldene Löffel in 1963.
Georg Jensen markets its jewelry and other luxury goods in a dozen countries through its international
retail network of more than 100 shops. The company traces its roots back to 1904 when silversmith and
s c u l p t o r J e n s e n s t a r t e d a w o r k s h o p i n C o p e n h a g e n , D e n m a r k . H i s j e w e l r y, c u t l e r y a n d h o l l o w - w a r e b u s i n e s s
was an instant success. By the time Jensen died, in 1935, his small workshop had developed into a worldw i d e c o m p a n y w i t h s h o p s i n P a r i s , L o n d o n , B e r l i n a n d N e w Yo r k
MORE INFORMATION:
www.nickelmagazine.org/koppel

Georg Jensen

Honoured in Stainless

