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16825 Northchase Drive
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Email:
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The company produces
molybdenum oxide from the
recycling of spent hydro-treating
catalyst and for use by an affiliate
to manufacture new
hydro-treating catalyst.

IMOA Website

As presaged in the last issue,

the IMOA website has been
re-designed and is much easier to
navigate.

Improvements and updates will be

introduced at regular intervals.

Now included is a computer
programme for stainless steel
selection, based in the IMOA
brochure “Which Stainless Steel
Should Be Specified for Exterior
Applications?”
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Annual General
Meeting 2004

The Association’s 16th AGM will be held in the Hilton Hotel, Diisseldorf
from 5-8 September, kindly hosted by Metherma and FW Hempel

Metallurgical.
Papers and speakers include: m "Chemical Applications of
Molybdenum", Dr Philip Mitchell,
m HSE issues, including REACH. Professor of Chemistry at the

University of Reading.
m "The Wind of Change in the

Global Steel Industry", Professor ® Ms Clare Hammond, Advisor
Dieter Ameling, Chairman of the China Affairs at HSBC, on
German Steel Institute and economic issues in China.
President of the German Steel
Federation. m "Substitution Trends in the
Stainless Steel Industry — What is
®m "Why and Where — Moly in in there for Moly", Dkfm. Ing.
Steels", Dr Ing Jacques Charles, Marcus Moll, Managing Director
Innovation Vice-President, Arcelor of Steel & Metals Market Research
Stainless Steels. (SMR).
B "Molybdenum Market Update", B IMOA’s Market Development
Mr Terry Adams, Managing Programme, Dr Nicole Kinsman,
Director of Adams Metals Ltd. Technical Director of IMOA.
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Moly does the job

SUMMARY

Table salt manufacturing plants in Japan use
several kinds of materials, depending on the
environment encountered in the process.

The conventional evaporation vessels, lined
with Type 316L stainless steel suffered from
pitting corrosion and stress corrosion cracking
and required frequent repair work. As a result
of laboratory and field corrosion tests a high
molybdenum austenitic stainless steel was
selected as a liner for the evaporator,

the piping and the concentrated storage tank.
No corrosion troubles were encountered for
seven years.

THE PROCESS

Table salt is manufactured today mainly by the
following process:

Sea water (3.5% salt) -
Sand filter -
Electro-dialyzer -
Brine (18% salt) -
Vacuum evaporator -
Slurry - Centrifuge

Product.

The most corrosive conditions are encountered
in the evaporating process, which consists of
several stages with different temperatures and
pressures. The temperature ranges from 30 to
125°C. The concentration of the chloride ion
increases to over 20%.

THE CORROSION

Some stages of conventional evaporation
vessels were made of mild steel lined with
Type 316L stainless steel. They were connected
with Type 316 stainless steel piping. In the
evaporation process the conditions in the ves-
sel are very corrosive. Magnesium and calcium
chlorides in the solution are highly
concentrated and at an elevated temperature.

The 316L lining and the 316 piping suffered
from pitting corrosion and transgranular stress
corrosion cracking within two years.

Weld repair work introduced further stresses
and therefore even more stress corrosion
cracking in a short time.

Figure 1:

The concentrated salt
storage tank in a table
salt production facility
is fabricated from
SUS836L.

( Photo: Nippon Yakin
Kogyo Co. Ltd.)



THE SOLUTION

Laboratory tests on spot welded specimens
of three kinds of stainless steel were
conducted in a simulated chloride solution at
70°C for 1000hr. The test results are shown
in Table 1.

Afield test using the super austenitic stainless
steel SUS836L and a duplex stainless steel
SUS329J4L (UNS S32506-25Cr-6Ni-3M0-0.1ZN),
showed that the super austenitic stainless steel
performed well, but that the welded part of the
duplex stainless steel showed some pitfing and
stress corrosion cracking.

As a result of these tests the super austenitic
grade was selected as an appropriate material
for the process operating at lower temperatures
(below 100°C). The inside of the vessel was
lined with SUS836L plates using a
high-molybdenum, nickel-base welding rod
(Hastelloy C-276) and all Type 316 stainless
steel piping was replaced with SUS836L. The
concentrated salt storage tank (slurry tank) was
constructed with the same grade of stainless
steel. Titanium or Hastelloy C-276 was applied
for the process at higher temperatures. There
have been no corrosion problems since the
installation seven years ago.

Moly does the job

THE COST
SAVINGS

Although the initial cost of the material is
higher than before, no repair is needed and the
equipment can be operated with higher
reliability. Furthermore, the quality of the salt
product was improved since there is no
contamination from the rust of the equipment.
The success of this plant convinced other salt
manufacturers and high molybdenum austenitic
stainless steel is now also being installed and
used in other plants.

Table 1: Laboratory stress corrosion cracking test results and chemical compositions of tested stainless steels

*TGSCC= transgranular stress corrosion cracking




IMOA’s Market Development Programme

The Association continues to focus

on architecture, building and
construction (ABC) and on drinking
water piping as the principal targets
for increasing the usage of moly-
containing stainless steels.

On the ABC front, three new case
studies deal with the problems
faced by installations which have to
cope with moderate to high urban
pollution and coastal salt exposure.
A brief description of the locations
begins with the first study, entitled
"Singapore Stainless Steel Roofing"

The Singapore Turf Club, Kranji,
Singapore, was completed in August
1999. Molybdenum-containing
Type 316 (UNS S31600, EN
1.4401, SUS 316) stainless steel
was used for the unique roof,
entrance canopies, and walkway
covers. The curved, 400-meter
(1,312 ft) long grandstand roof
design was inspired by the graceful
and powerful image of a horse in
motion (Figure 1).

The design architect was Ewing
Cole, a Philadelphia firm
specialising in racecourse design.
The architect of record was Indeco,
a Singapore firm. Chadwick
Technology of Sydney was the
roofing contractor. Singapore’s high
temperatures and humidity levels
make the environment even more
corrosive. John Chase of Ewing
Cole said, "we did not think twice
about using stainless steel, because
it is a corrosive, tropical island
environment. Stainless steel
roofing is widely used in Singapore
for that reason." Type 316 contains
2% molybdenum, which improves
the pitting and crevice corrosion
resistance of stainless steel.
Molybdenum is particularly helpful
in preventing salt and pollution
corrosion.

A 2D finish was selected for the
roof. This finish is dull enough to
prevent unwanted glare and smooth
enough to provide added corrosion
protection.

The standing seam roof on the
curved grandstand building appears
complex, but it is actually a simple,
cost-effective design. Each 6 meter
(20 ft) wide undulating section is a
gabled roof made from identical 3
meter (10 ft) long standing seam
panels. The gabled sections
gradually rise along their length
until they reach the top of the
grandstand. There are
maintenance walkways that double
as gutters between the roof
sections.

The second study is entitled "Hong
Kong Building Exteriors and
Railings"

Hong Kong’s 63-story Cheung Kong
Centre was completed in 1999.
The exterior is glass and Type 316
(UNS $31600, EN 1.4401, SUS
316) stainless steel (Figures 2 and
3). The building is less than 1.6
km (1 mile) but more than 30 m
(100 ft) from the harbour. It is
exposed to the sea salt in the air
and rain, but not salt spray. Both a
coined HyClad Cambric and a fine
No 4 finish were used on the
exterior. Rain and regular
maintenance cleaning remove the
corrosive contaminants and dirt
from these smooth finishes.
Cheung Kong Centre was designed
collaboratively by the architect
firms Cesar Pelli, Leo A Daly, and
Hsin-Yieh and has retained its
original attractive appearance.

Figure (1): This photo shows the unique roof
design and the corrosion-free performance of the

Type 316 stainless steel.

(Courtesy of Ewing Cole,)
Photographer: Erhard Pleiffer




The Hong Kong Convention Centre
addition was completed in 1997.

It is on the man-made peninsula in
the harbour shown in Figure 2.

The Convention Centre is
surrounded by a landscaped park
with a Type 316 stainless steel
railing along the perimeter.

The railing is subjected to seawater
spray and occasional splashing.

In addition, the salt aerosol levels in
the air are high. Type 316 will
experience corrosion staining when
exposed to sea spray unless a
smooth finish is specified and it is
washed frequently.

The third study is entitled "Canary
Island Railings and Lamp posts" The
beautiful Canary Islands are a
popular vacation destination because
of their clean air and warm climate.
Maintaining railings and other
equipment in public areas can be
challenging, because coastal salt
(chloride) exposure will corrode most
architectural metals, including some
stainless steels.

Figure (4): These 2205 stainless steel railings
are exposed fo salt spray and occasional splashing.
They are in the town of San Augustin in the Canary
Islands. There has been no corrosion staining despite
exposure to sea spray.

(Photo courtesy of Qutokumpu)

Type 316 was initially used for both
railings and lamp-post applications.
Light corrosion staining appeared on
the railings which were exposed to
occasional salt spray or splashing.

Figures (2) and (3): Cheung Kong

Centre is the high-rise building in the This staining did not cause

foreground of Figure 2. The enfrance structural deterioration, but it was
unsightly. Subsequent coastal railing
installations were upgraded to 2205,

which contains more molybdenum

and other details are visible in Figure 3.
Type 316 with smooth surface finishes was

an excellent choice because it is exposed to
than Type 316. They have remained

attractive (Figure 4). The much
higher strength of 2205 can be used
to reduce structural section size, and

=
"R -
il
) B
l; 1 -

|
L
I

pollution and coastal salt. Window washing
tracks were built info the building for easy
cleaning. As shown in Figure 2, it is in
close proximity to the harbour.

(Photos courtesy of Qutokumpu)
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In the 1980s the ;
government began
replacing galvanised carbon @
steel railings and ' 1
lamp-posts with stainless |

steel to reduce long-term e
municipal costs. Two

stainless steels were used,
2205 (832205, EN 1.4462,
SUS 329J3L) and Type 316
(UNS S31600, EN 1.4401,
SUS 316) which both contain
molybdenum.
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this weight saving can offset the
higher cost of the more corrosion
resistant stainless steel.




Type 316 with a smooth finish is
usually the most cost effective
choice for low- or no-maintenance
applications which are exposed to
coastal air but not to seawater
spray or splashing. The Type 316
railings and lamp-posts which are
not exposed to sea spray have
retained their attractive appearance.

If an architectural metal is
susceptible to salt corrosion,
regular maintenance is required to
ensure long-term structural
integrity and appearance. But
public works maintenance budgets
are usually limited. Carbon steel
will corrode rapidly in coastal
applications once the protective
galvanising or paint coating is
gone. Even with maintenance,
replacement due to structural
deterioration of carbon steel is
sometimes needed in less than ten
years. Although its corrosion is
less visible, aluminium is also
susceptible to rapid corrosion in
coastal environments.

Selecting the right stainless steel
for each application eliminates
maintenance cleaning and painting,
ensures long-term structural
integrity, and avoids the high
replacement and liability costs
associated with metal failure due to
corrosion.

Printed copies of all the Case
Studies are available on request
from IMOA’s office or they may be
downloaded from the website.
Further case studies are in the
course of preparation, with
locations in Sao Paulo, Barcelona
and an Australian city.

Workshops have been conducted by
TMR Stainless (IMOA
Consultants) in San Francisco, and
are planned for later this year in
New York and Miami.

These are all cities with large
architectural communities located
in marine environments. And a
computer program for stainless
steel selection, based on the
"Which Stainless Steel Should be
Specified for Exterior Applications"
brochure has been developed and is
available on the IMOA website.

Regarding piping for drinking-water,
the appositely named "SPLASH" is
a loosely-knit group of stainless
steel producers, the Nickel Institute
and IMOA which has small stands
at industry exhibitions, gives
presentations at conferences and
works on specifications and
standards. SPLASH will shortly be
incorporated as a non-profit trade
association in the USA and is
developing its own website.

IMOA is examining several
projects on which to co-operate
with the US government and other
organisations in the USA in
relation to moly-containing
stainless steel piping to carry
drinking water.

Another area on which IMOA has
begun to direct its attention is
bridges. We have arranged to
submit a number of abstracts of
papers on stainless steel in bridges
for the International Bridge
Conference in Pittsburgh and
IMOA consultant Frank Smith will
write articles for bridge
magazines, organise booths at
important bridge conferences and
create an IMOA page on the
website www.stainless-rebar.com.

Frank Smith, who is based in
Kingston, Ontario, introduces the
subject to Newsletter readers in the
article which follows.

Molybdenum-
containing
stainless steels
extend the life
of reinforced
concrete
bridges.

When it comes to building or
repairing reinforced concrete
bridges so that life-cycle costs are
minimized, many authorities are
specifying the use of stainless steel
reinforcing bars (rebars) instead of
the traditional carbon steel rebars.

Stainless steels containing two to
three percent molybdenum (Mo)
are the alloys of choice when
"stainless rebar" is specified. The
most commonly specified alloys are
shown in Table (1).

These stainless steels can provide
improved long-term corrosion
resistance when concrete is exposed
to chloride-containing
environments, e.g., road salts and
sea water. They have been used as
rebar in highway bridges, ramps
and barrier walls, parking garages,
sea walls and marine facilities,
building foundations and
restorations, and tunnels. An
example of the installation of
molybdenum containing stainless
steel rebar is shown in Figure (1).
The US Federal Highway
Administration (FHWA) organized
extensive corrosion testing to find
rebar materials that could extend
the lifetime of reinforced concrete
bridges to 75-100 years, when the
concrete was contaminated with



531600
531603
531653
531803

Type 316
Type 316L
Type 316N
Alloy 2205

Austenitic
Austenitic
Austenitic

Duplex

Table (1) Stainless steels used most frequently for rebar in the US and Canada (nominal compositions in weight %, balance iron)

chlorides. Their 1998 report
concluded that Type 316 stainless
steel rebars would be capable of
providing that required lifetime.

In Europe, Mo-containing stainless
steel rebars were first used over 20
years ago. In North America, their
use in highway bridges has been
steadily growing over the last 10
years, with many large bridges being
constructed or extensively repaired.
Two bridge projects that are
currently underway help to illustrate
the use of stainless rebar in the
USA. They are the Driscoll Bridge in
New Jersey and the Woodrow
Wilson Bridge linking Virginia and
Maryland.

The Driscoll
Bridge.

This highway bridge spans the
Raritan River in New Jersey, just
west of Perth Amboy. Construction
started in Fall 2002 on the new
bridge which is being built next to
the Garden State Parkway’s existing
Alfred E. Driscoll Bridge. When
completed, the new bridge will carry
southbound vehicles and its 8 lanes
will accept traffic from 1287, Route
440 and the Turnpike. Type 316LN
and Alloy 2205 stainless steel rebar
was specified for use in the bridge

deck and other elements. Thus far, a
total of 1300 tons of stainless rebar
(which contains around 65,000 Ibs
of molybdenum) has been specified.

The Woodrow
Wilson Bridge

This new highway bridge system
will span the Potomac River to link
Virginia and Maryland. The first
12-lane bridge of the twin bridges is
scheduled for completion in late
2005/early 2006. The second bridge
should be completed in late
2007/early 2008. When finished,
this 7.5 mile project will connect
Virginia, Maryland and D.C. along
195 on the Capitol Beltway. Thus
far, 1100 tons of stainless steel rebar
(Type 316LN and/or Alloy 2205)
have been specified.

Figure (1): King Road Bridge over French Creek in the town of French
Creck, New York. The project used Type 316LN stainless steel rebar.

The use of Mo-containing stainless
steel rebar is expected to continue to
increase as Federal, State, Provincial
(Canada) and municipal authorities
demand much lower maintenance
costs and longer lifetimes for their
road and highway bridges. Along
with the stainless rebar, other stain-
less steel products such as tie-wire,
couplers and dowels are used to
complete these corrosion resistant
structures.

For more information on stainless
steel rebar, visit

www.stainless-rebar.org. An aerial
view of the Woodrow Wilson bridge
project can be found at:
www.roadstothefuture.com/Woodrow
_Wilson_Bridge.html
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AUSTRIA

Interalloys Trading & Business Consulting GmbH
Floragasse 7, A-1040 Vienna, AUSTRIA

Tel: + 431504 6138; Fax. -+ 43 1504 6192

Email: interal @ycn.com

Treibacher Industrie AG

Aver-von-Welshach, Strasse 1, 9330 Althofen, AUSTRIA

Tel: + 43 4262 505; Fox: + 43 4262 505 8416

Email: ferdinand.kampl@treibacher.com  http://www.treibacher.com

BELGIUM

Sadaci NV

Langerbruggekaai 13, B-9000 Gent, BELGIUM.

Tel: 4 32 92 540 511; Fax: + 32 92 540 571
Email: msmeets(@sadaci.be  http://www.sadaci.be

CANADA

Ni-Met Resources Inc

1255 Fewster Drive, Mississauga,

Ontario, LAW 1A2, Canada

Tel: +1 905 366 3687 Fax: + 1905 366 3688
Email: anil@ni-met.com  http://www.ni-met.com

CHILE

Codelco Chile

Huerfanos 1270, Santiago, CHILE

Tel: + 56 2 690 3406; Fax. + 56 2 690 3366
Email: vperez@codelco.d  http://www.codelco.cl

Molibdenos y Metales SA

Huerfanos 812, éth Floor, Santiago, CHILE

Tel: + 56 2 368 3600; Fax: + 56 2 368 3653
Email: info@molymet.cl  http://www.molymet.dl

CHINA

Jindvicheng Molybdenum Mining Corp

17th Floor, Jie Rui Mansion,

No. 5 West section of the second South Ring Road, Xian,
Shaanxi, PC 710068, CHINA

Tel: +86 29 837 8676; Fax: -+86 29 837 8771
Email: jck@jdemme.com  http://www.jdemme.com

Jinzhou Sing Horn Enterprise Co Ltd

No.56, Shangdali, Taihe District,

Jinzhou, Liooning, PC 121004, CHINA

Tel: + 86 416 517 1930; Fax: + 86 416 517 1944
Email: jzlhshs@mail.jzptt.In.cn hitp://www.singhorn.com

FRANCE

Arcelor Purchasing

11/13 Cours Valmy,

92070 La Defense Cedex, FRANCE

Tel: + 32 89 302 401; Fox. + 32 89 302 005
Email: paul.gielen@purchasing.arcelor.com
http://www.ugine-alz.com

AMPERE Alloys

12 Mail Joliot Curie,

Saint Quen L'Aumone (95), 95310 FRANCE

Tel: + 33 1 34 32 4007; Fax: + 33130 37 0584
Email: f.celerier@amperealloys.com

GERMANY
FW Hempel Metallurgical GmbH

Leopoldstr. 16, D-40211 Diisseldorf, GERMANY

Tel: +49 211 168 060; Fax: 449 211 168 0644

Email: ¢.p-hempel @fwhempel.com ~ http//www.fwhempel.de

Metherma GmbH

Amheimer Str. 103

D-40489 Diisseldorf, GERMANY

Tel: +49 211 40 80 840; Fox: +49 211407126
Email: molybdenum@metherma.de

HC Starck GmbH

Im Schleeke 78 - 91,

D-38642 Goslar, GERMANY

Tel: 449 5321 7510; Fax: +49 5321 751 6192
Email: georg.nietfeld @hcstarck.com
https//www.hestarck.com

ISRAEL

Metal-Tech Ltd

Ramat Hovav, PO Box 2412,

Beer-Sheva 84874, ISREAL

Tel: 4972 8 657 2333; Fax: 4972 8 657 2334

Email: general@metal-tech.col  http://www.metal-fech.co.il

JAPAN

Kohsei Co Ltd

Kohsei Building, 2-11 Kobunacho Nihonbashi Chuo-ku, 103-0024 Tokyo, JAPAN

Tel: +81 3 5652 0901; Fox: +81 3 5652 0905
Email: itibu@kohsei.co.jp

Sojitz Corporation

Ferroalloys Section 1,

Iron Ore & Feroalloys Dept

3-1, Daiba 2-chome, Minato-ku

Tokyo 135-8655, JAPAN

Tel: +81 3 5520 3529; Fox: +81 3 5520 3517

Email: matsumura.hiroshi@sojitz.com  http://www.sojitz.com

Taiyo Koko Co Ltd

3-1, 3-chome Marunouchi, Chiyoda-ku,

Tokyo 100-0005, JAPAN

Tel: +81 3 3216 6041; Fax: 481 3 3216 6045
Email: trade@taiyokoko.co.jp

LUXEMBOURG

Considar

3 1ue Pletzer, Centre Helfent, L-8080 Bertrange, LUXEMBOURG
Tel: +352 4599 99 1 Fox. 4352 45 99 99 223

Email: heinz.duechting@considar.lu

MEXICO

Mexicana de Cobre SA de CV

Av Baja California 200, Col. Roma Sur

06760 Mexico DF, MEXICO

Tel: +52 555 264 7775; Fox: +52 555 264 7769
Email: archibaldo.deneken@mm.gmexico.com
http://www.gmexico.com

PERU

Southern Peru Copper Corporation

Av Caminos del Inca 171

Chacarilla del Estanque, Surco, Lima 33, PERU
Tel: +-511 372 1414; Fox. +511372 0237
Email: jdIheros@southemperu.com.pe
http://www.southernperu.com

SWEDEN

Outokumpu Stainless AB

PO Box 74, S-774 22 Avesta, SWEDEN

Tel: +46 226 810 00; Fax: +46 226 813 05
Email: info.stainless@outokumpu.com

Scandinavian Steel AB

Birger Jarlsgatan 15, SE 111 45 Stockholm,
SWEDEN

Tel: +46 8 614 2850; Fax. +46 8 611 6434
Email: metals@scandinaviansteel.se

UK

Adams Metals Ltd

Norwich House, 14 North Street, Guildford,

Surrey, GUT 4AF, UK

Tel: 444 1483 577900; Fox: +44 1483 578008

Toll Free/ USA—Tel: +1 800 473 8427; Fax: +1 800 473 8428
Email: adamsmetals@btinternet.com
http://www.adamsmetals.com

Alex Stewart (Assayers) Ltd

Caddick Road, Knowsley Industrial Estate Merseyside LL34 9ER, UK.
Tel: + 44151 548 7777; Fax: + 44151 548 0714

Email: enquiries@ alexstewart.com

Alfred H Knight International Ltd
Eccleston Grange, Prescot Road, St Helens,
Merseyside WAT0 3BQ, UK

Tel: +44 1744 733757; Fax: +44 1744 27062
Email: enquiries@ahkgroup.com
http://www.ahkgroup.com

Derek Raphael & Co Ltd

2nd Floor, 6 York Street , London, W1U 6PL, UK

Tel: +44 20 7535 1690; Fax: +44 20 7535 1691
Email: araphael@derek-raphael.co.uk
https//www.derek-raphael.co.uk

Wogen Resources Ltd

4 The Sanctuary, Westminster, London,

SWIP 3JS, UK.

Tel: +44207222 2171; Fax: +44 20 7222 5862
Email: akerr@wogen.co.uk

http://www.wogen.com

USA

Barex Resources Inc

93 The Circle, Passaic Park, NJ 07055, USA

Tel: 4+1973 778 6470; Fax: + 1413 460 7930
Email: nrshapiro@attglobal.net

Bear Metallurgical Company

679 East Butler Road, Butler, PA 16002, USA

Tel: 41724 283 6800; Fax: 41724 283 6078
Email: kevin jones@bearmet.com

The Chem-Met Co

P 0 Box 819, Clinton, MD 20735-0819, USA

Tel: + 1301 868 3355; Fox: + 1301 868 8946
Email: afox@chem-metco.com

Climax Molybdenum Co

One North Central, Phoenix, AZ 85004, USA

Tel: +1 602 366 8100; Fox: +1 602 366 7329

Email: EMInguiry@phelpsdodge.com - http://www. phelpsdodge.com

Comsup Commodities Inc

1 Bridge Ploza North, Fort Lee, NJ 07024, USA

Tel: + 1201 947 9400; Fox: + 1201 461 7577
Email: comsup@comsupinc.com

CS Metals of Lovisiana

Two Greenspoint Plaza, Suite 1000,

16825 Northchase Drive, Housfon, Texas 77060,USA
Tel: +1 281 874 2661; Fax: +1 281 874 2580
Email: ken.darmer@cricatalyst.com

Gulf Chemical & Metallurgical Corp

PO Box 2290, Freeport, Texas 77542-2290, USA
Tel: 41979 233 7882; Fox: +1979 233 7171
Email: bdeering@gulfchem.com

Kennecott Molybdenum Company

8315 West 3595 South, PO Box 6001, Magna, Utah 84044-6001, USA
Tel: +1 801 252 3000; Fax: +1 801 252 3292

Email: cowleyj@kennecott.com

Molycorp Inc

67750 Bailey Road, Mountain Pass, CA 92366, USA

Tel: +1760 856 7612; Fax: +1760 856 2344

Email: gdebeco@molycorp.com  http://www.molycorp.com

Osram Sylvania Products Inc

Hawes Street, Towanda, PA 18848, USA

Tel: 41570 268 5000; Fax: 41570 268 5113
Email: susan.dunn@sylvania.com

Powmet Inc

P 0 Box 5086, 2625 Sewell Street, Rockford, IL 61125, USA
Tel: +1 815 398 6900; Fax: +1 815 398 6907

Email: wet@powmet.com

Shangxiang Minmetals Inc

150 N Santa Anita Avenue, Suite 500, Arcadia, CA 91006, USA
Tel: + 1626 445 8946; Fax: + 1626 445 6943

Email: georgesong(@e-metalmarket.com

Thompson Creek Metals Company

945 West Kenyon Avenue, Englewood

(0 80110-3469, USA

Tel: +1303 761 8801; Fax: +1 303 761 7420
Email: marionc@tcrk.com
http://www.langeloth.com/contact. HMTL




