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Welcome to:

Gulf Chemical and
Metallurgical Corp

P.O. Box 2290
Freeport
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Tel: +1 979 233 7882
Fax: +1 979 233 7171

Email:
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The company specialises in
the recovery of molybdenum
from spent catalyst.

IMOA Website

An extensive revision of the site has

been taking place to improve access to
a wealth of information about IMOA
and the moly industry. The new site
is expected to go live by the end of
February and improvements will

continue to be made at regular

intervals.
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AGM 2004

In response to a kind invitation from IMOA members Metherma and F W Hempel
to host this meeting in Diisseldorf, the 2004 AGM will be held in the Hilton Hotel
during the week beginning 6 September. Whilst the Executive Committee will
finalise the programme at its Spring Meeting, an outline is as follows:

Monday 6 September
Meetings of the Executive and HSE
Committees. Dinner hosted by IMOA.

Tuesday 7 September

AGM in the morning, with lunch.
Free afternoon.

Evening function (possibly a boat trip)

hosted by Metherma and F W Hempel.

Wednesday 8 September
AGM in the morning, with lunch.

This programme follows the successful
example of other conferences to allow
more time for business discussions and
to avoid the rush of a one-day AGM.

The date has been carefully selected to
avoid clashes with trade fairs in
Diisseldorf, other conferences etc.

Further details, including registration
and hotel reservation forms, will be
circulated in due course and posted on
the website.

IMOA Co-Organises Stainless Steel Session at
SAE World Congress.

The International Stainless Steel Forum (ISSF)
and IMOA are jointly organising the first technical
session devoted exclusively to automotive
applications for stainless steel during the 2004
Society of Automotive Engineers Congress and
Exposition in Detroit March 8-11.

The SAE Congress is the premier technical
conference for automotive engineers. Our all-day
technical session, "Stainless Steels: The New Light
Weight Option," will be held on Wednesday March
10, 2004 and comprises 10 papers covering
range of applications and enabling technologies.

The programme of the stainless steel session
can be downloaded from the IMOA website in the
“Events”area.

We will augment the presentation of the papers
with question and answer panels for both the
morning and afternoon sessions and SAE will

publish a "Special Publication" book of all ten
papers, which will raise the stature of the papers
while providing supplemental distribution.

In addition, Mr. Pascal Payet-Gaspard, Commercial
Director of Ugine & ALZ, will represent the stainless
steel industry by participating on a panel on

"Materials Innovation" on Tuesday, March 9, 2004.

We will issue direct invitations via email fo
targeted list of automotive engineers, purchasing
influencers and decision makers, which we obtain
from SAE.

You can help by providing us with
appropriate additional names (with
email addresses) of auto industry
contacts you or others in your
organisation may have, whom you think
would be good prospects to attend the
session.

INTERNATIONAL MOLYBDENUM ASSOCIATION

2 Baron’s Gate, 33 Rothschild Road, London W4 5HT, UK
Tel: +44 20 8742 2274 Fax: + 44 20 8742 7345
email: info@imoa.info  www.imoa.info
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Moly does the Job

Alloy 59 Keeps Fine Chemical Production On-Line

SUMMARY

A fine chemical production plant uses a
metallic separation column in the production of
DCNB (1,2 dichloro-4-nitrobenzene). Chemical
plants can be complex and are offen
integrated; therefore, equipment reliability is
essential to maintain production and economic
viability. An example of a modern chemical
plant is shown in Figure 1. A separation
column at the DCNB production facility was
originally constructed of Alloy 625. The Alloy
625 had a service life of three years before it
failed by general corrosion in the inlet region
of the column. In an attempt to increase the
life of this equipment, testing of more corrosion
resistant alloys was recommended. This testing
focused on the Ni-Cr-Mo family of alloys,
based on their success in similar applications.

THE PROCESS

The process stream enters the column, which is
packed with trays, and the DCNB is selectively
removed. The inlet temperature is 140°C
(284°F) and the starting composition of the
process stream consists of 83% water, 14.3%
sodium bisulfate, 0.02% acetone, 0.46%

isopropanol, 0.06% copper sulfate, and
0.04% DCNB, and 1.5% of other organic
compounds.

THE CORROSION

General corrosion caused failure of the Alloy
625 near the inlet section of the column after
3 years of service. There was no evidence of
pitting or other forms of localized corrosion.

In order to determine the best material for this
application, a test rack was placed in the inlet
area on the column fray. An example of a
corrosion test rack with corrosion coupons of
various alloys is shown in Figure 2. After
312 hours of exposure, the rack was removed
and corrosion rates of the test coupons were
defermined.

While laboratory testing gives general
information on the behavior of alloys in
standard environments, process streams are
generally complex mixtures and can also
contain trace levels of impurities that might
affect the corrosion resistance behavior of
materials. Therefore, it is always
recommended that testing of materials in the
actual process stream be performed whenever
possible.

THE SOLUTION

The test results showed that the higher
molybdenum containing alloys were more
resistant fo corrosion. The results of the
corrosion coupons are given in Table 1. The
corrosion rate as a function of molybdenum
content is plotted in Figure 3. From Figure 3
it can clearly be seen that the higher
molybdenum alloys provided better resistance
in this process stream. Alloy 59 (UNS
N06059), which contains 16% Mo, performed
better than the other Ni-Cr-Mo alloys tested.
The corrosion rate of the Alloy 59 in the inlet
column was 1/3 that observed on the Alloy
625.

THE COST SAVINGS

When calculating the cost of a material for new
applications, it is best to consider the life cycle
costs. This approach not only considers the
initial cost of the material, but also the
associated fabrication, installation and future
replacement costs for using the selected
material over it's expected life cycle.

The simplest way to calculate the life cycle cost
of a material is to consider the total installed

Molybdenum
in Alloy %

Material Corrosion Rate um/a

Number

UNS
Number

Material

Inlet to Column Base of Column

Alloy 625 N06625 2.4856 90 55

Alloy 22 N06022 2.4602 50 50

Alloy 59 N06059 2.4605 30 30

Table 1. Comparison of corrosion rates of alloys tested for 312 hours in the DCNB column.
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Figure 1.

Example

of a modern
refinery
plant

Figure 2.

Example of
corrosion
coupons on
test rack.

cost over the life of the equipment. The life
cycle cost for using the alloys considered for the
separation column are given in Table 2. The
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Figure 3. Corrosion rates in the DCNB column plotted as a function of
molybdenum content of the alloy.

Relative Price Relative Service Life | Relative Life Cycle Materials Cost
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Table 2. Relative costs and life cycle costs of materials only




The stainless steel and glass exterior

N eW 7 WO rl d Tr(] d e surfaces were designed in collaboration

with artist ~ James  Carpenter.
Molybdenum-containing  Type 316

CenTer Uses Type 3] 6 stainless sfeel was selected, because the
. | S | building will be exposed to both coastal
STOI” eSS Tee and deicing salt and moderate levels of

utban pollution. The owner desired a

This article has been contributed by Catherine Houska building that would remain attractive
of TMR Stainless (Consultants to IMOA). over time and provide a long service life.

Molybdenum alloying additions increase

a stainless steel’s resistance fo corrosion

and staining by salt and pollution.

The original 7 World Trade Center building consisted of an office tower,
electrical transformer vaults and access ramps to the World Trade
Center’s service levels. Like the twin towers across the street , this 47-
story building completely collapsed as a result of the events of
September 2001. Immediate reconstruction was required, primarily due
to the need to rebuild Manhattan’s power grid.

As the first building constructed on the site, it will be highly visible. The
architects, Skidmore, Owings & Merrill (SOM), were challenged by the
owner, Silverstein Properties, fo improve upon the original building’s
function and appearance.

The building is currently under construction. The first 26 meters (85
feet) of the office tower will contain the Con Edison electrical transformer
vaults, which require a significant amount of ventilation. Offices will
occupy the higher floors of the building. Because it will function as both
an industrial facility and an office building, there were unique design
challenges.

SOM’s rendering of the new
7 World Trade Center.




A rendering of the spandrel and blue-colored Type
316 panels that will be used between each floor in

the office tower.

SOM and James Carpenter used the different purposes of the upper and lower
building to create a study in reflected color, light, and depth, which will add
a sculptural element to the building. The exterior of the office tower on the
upper floors will be comprised of floor-to-ceiling clear glass with concave,

Type 316 spandrel panels between the floors. The spandrel panels will be
embossed with a light pattern that simulates abrasive blasting and then
corrugated. The horizontal corrugation pattern will enhance light reflection.
Below each panel there will be a horizontal sill made of blue,
electrochemically colored, Type 316. The blue color will reflect onto the
concave spandrel panels giving them bright, bands of reflected color. The
owner plans to wash the stainless steel panels when the windows are washed
to prevent dirt and salt accumulation.

The exterior walls surrounding the transformer vaults have to accommodate
high airflow requirements. Welded Type 316 mesh was selected. Woven mesh
was not considered, because there are tiny crevices at each point where wires
cross and Type 316 can be susceptible fo crevice corrosion when exposed fo
salt.

Welded mesh had previously been used only in industrial locations, so SOM
and Johnson Screens created a more aesthetically pleasing product. By using
custom triangular wire profiles, by changing wire orientation and finish, and
by varying wire density, a surface with varying reflectivity was used to create
depth, surface variation, and visual interest. The two layers of Type 316
stainless steel wires are separated by a 165 mm (6.5 inch) cavity. The inner
layer is lit at night with blue and white LED sources. The color is programmed
to shift in color tone from day to night and the surrounding surface pulses and
moves subtly through the night because of the wire profiles and their
orientation. The welded mesh will also be cleaned on a regular basis.

Placement of the blue panels
was determined by varying
the panel angle relative to the
spandrel to obtain optimal
reflection onto the spandrel

panels.
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Day (left) and evening (right) views of the welded mesh encircling the bottom 26 meters (85 feet) of the tower.

] FORMED STAINLESS
STEEL WIRE

All pictures courtesy of Light and color variation was obtained by varying the wire shapes and

Skidmore, Owings e2 Merrill. their orientation within the welded mesh.




The IMOA Newsletter does not accept advertising but is delighted
to bring to the attention of readers an excellent publication and a
well-informed news service in return for both having been
provided free to the Secretary.

The Economics of

Molybdenum

Published by Roskill Information Services towards the end of 2003,
this new edition provides an up-to-date market analysis of consumption,
production and resources with detailed statistical tables.

The Report covers

m Factors which will guide molybdenum over the next decade
m Forecasts for demand in the major end-use markets

m Activities and policies of the major producers

m Changes in world production patterns

m Economic, political, technological and environmental developments
affecting the industry

m Outlook for prices

and is available at a price of £1400/ US$2800/ € 2450 from:

Roskill Information Services Ltd
27a Leopold Road, London, SW19 7BB England

Tel: +44 20 8944 0066 Fax: +44 20 8947 9568
Email: info@roskill.co.uk www.roskill.co.uk

Metal-Pages provides a news and information service for the non-ferrous metals
and ferroalloys industries including comprehensive coverage of both molybdenum and
ferromolybdenum.

The service incorporates news, analysis, contact directory, commission free marketplace,
prices, industry information and a daily e-mail summary of stories and proposals
profiled to the individual subscriber’s requirements.

With many metals and ferroalloy prices enjoying a bull run in 2004 it is essential

that you keep informed. Metal-Pages provides you with the information to inform your
decision-making and in an exclusive offer to members of IMOA we are offering a
discount of 15% to our subscription fees for members who take out a subscription to
Metal-Pages before the end of March 2004.

If you are interested please contact sales@metal-pages.com for further information or
register on our websife www.metal-pages.com if you would like to take a free trial of our
service.

New IMOA Publications

In October 2002, IMOA published brochures
geared towards the architecture, building and
construction (ABC) market and these have now
been revised. The guide "Which Stainless Steel
Should | Specify for Exterior Applications" gives
an overview of the material selection process for
demanding outdoor applications. Additionally,
there are three case studies that illustrate
different demanding environments and good
and bad material selection.

Hard copies are available from the Secretariat or
electronic copies may be downloaded from
IMOA’s website
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AUSTRIA

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

Tel: + 431 504 6138; Fax: + 431504 6192

E-mail: interal @ycn.com

Treibacher Industrie AG

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

Tel: + 43(0)4262 505 416; Fox. + 43(0)4262 505 8416

E-mail: ferdinand kampl@treibacher.com ~ http;//www.treibacher.com

BELGIUM

Sadaci NV

Langerbruggekaai 13, B-9000 Gent, BELGIUM.

Tel: + 3292 540 511; Fax: + 32 92 540 571
E-mail: msmeets@sadaci.be ~ http://www.sadaci.be

CANADA

Ni-Met Resources Inc.

6130 Tomken Road, Mississauga, ON L5T 176 Canada
Tel: +1 905 564 1042; Fax: + 1905 564 2564
E-mail: anil@ni-met.com

CHILE

Codelco Chile

Huerfanos 1270, Santiago, CHILE

Tel: + 56 2 690 3406; Fax: + 56 2 690 3366
E-mail: vperez@codelco.cl  http://www.codelco.dl

Molibdenos y Metales S.A.

Huerfanos 812, 6th Floor, Santiago, CHILE

Tel: + 56 2 368 3600; Fax: + 56 2 368 3653
E-mail: info@molymet.l ~ http://www.molymet.cl

CHINA

Chaoyang Jinda Molybd Co., Ltd
8 Nanda Street, Chaoyang, Lioning

122000, P R CHINA

Tel: + 86421 265 1117 Fox: + 86 421 2651887

E-mail: cymoly@mail.cyptt.In.cn

Jinduicheng Molybd Mining Corp

17th Floor, Jie Rui Mansion, No. 5 West section of the second south Ring Road,

Xian, Shaanxi Province, P.C. 710068 PR. CHINA
Tel: +86 29 837 8676; Fax: +86 29 837 8771
E-mail: jck@jdemme.com — http://www. jdcmme.com

Jinzhou Sing Horn Enterprise Co., Ltd

No.56, Shangdali, Taihe District, Jinzhou Liconing 121004, CHINA
Tel: + 86 416 517 1930; Fax: + 86 416 517 1944

E-mail: jzlhshs@mail jzptt.In.cn  https//www.singhorn.com

FRANCE

Arcelor Purchasing

11/13 Cours Valmy

92070 La Defense Cedex FRANCE

Tel: + 32 89 302 401; Fax: + 32 89 302 005

E-mail: paul.gielen@purchasing.arcelor.com ~ hitp://www.ugine-alz.com

AMPERE Alloys

12 Mail Joliot Curie, Saint Ouen L'Aumone (95)
95310 FRANCE

Tel: + 331 34 32 4007; Fox: + 33130 37 0584
E-mail: f celerier@amperealloys.com

GERMANY

F W Hempel Metallurgical GmbH

Leopoldstr. 16, D-40211 Disseldorf GERMANY

Tel: + 49 211 168 060; Fox: + 49 211 168 0644

E-mail: ¢.p.hempel@t-online.com  http://www.fwhempel.de

Metherma GmbH

Amheimer Str. 103

D-40489 Disseldorf, GERMANY

Tel: + 49 211 40 80 840; Fox: + 492114071 26
E-mail: molybdenum@metherma.de

H. C. Starck GmbH

Im Schleeke 78 - 91, D-38642 Goslar, GERMANY

Tel: + 49 5321 7510; Fax. + 49 5321 751 6192

E-mail: georg.nietfeld@hcstarck.com http://www.hcstarck.com

ISRAEL

Metal-Tech Ltd

Ramat Hovav, P.0. Box 2412, Beer-Sheva 84874 ISREAL

Tel: + 972 8 657 2333; Fax: + 972 8 657 2334

E-mail: general@metal-tech.co.il  http://www.metal-fech.co.il

JAPAN

Kohsei Co., Ltd

Kohsei Building, 2-11 Kobunacho Nihonbashi Chuo-ku, 103-0024 Tokyo, JAPAN
Tel: + 813 5652 0901; Fax: + 81 3 5652 0905

E-mail: itibu@*kohsei.co.jp

Nissho Iwai Corp

Tradepia Odaiba, 3-1, Daiba 2-chome, Minato-ku
Tokyo 135-8655, JAPAN

Tel: + 813 5520 3529; Fax: + 81 3 5520 3517
E-mail: matsumura.hiroshi@nisshoiwai.com

Taiyo Koko Co., Ltd

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

Tokyo 100-0005, JAPAN.

Tel: + 8133216 6041; Fax: + 81 3 3216 6045
E-mail: trade@rtaiyokoko.co.jp

LUXEMBOURG

Considar

3 ve Pletzer, Centre Helfent, 1-8080 Bertrange LUXEMBOURG.
Tel: + 3524599991 Fox: + 3524599 99 223

E-mail: 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; Fax. + 52 555 264 7769

E-mail: adenekeng@gmexico.com.mx http://www.gmexico.com

PERU

Southern Peru Copper Corporation

Av. Caminos del Inca 171

Chacarilla del Estanque, Surco, Lima 33, PERU

Tel: + 511372 1414; Fax. + 511372 0237

E-mail: jdiheros@southemperu.com.pe - http://www.southernperu.com

SWEDEN

Outokumpu Stainless

S-774 80 Avesta, SWEDEN

Tel: + 46 226 810 00; Fax: + 46 226 813 05

E-mail: marie.lovise.falkland@outokumpu.com  http://www.outokumpu.com

Scandinavian Steel AB

Birger Jarlsgatan 15, SE 111 45 Stockholm, SWEDEN
Tel: + 46 8 614 2850; Fax: + 46 8 611 6434
E-mail: metals@scandinaviansteel.se

UK

Adams Metals Ltd

Norwich House, 14 North Strest, Guildford, Surrey GUT 4AF, UK

Tel: + 441483 577900; Fox: + 44 1483 578008

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

Eastlink Ferro Alloys Ltd

Surrey Street, Glossop, Derbyshire SK13 7AL UK

Tel: + 44 1457 852333; Fax. + 44 1457 855655

E-mail: scott.b@ferromoly.com  http://www.ferroalloys.demon.co.uk

Alfred H Knight International Ltd

Eccleston Grange, Prescot Road

St Helens, Merseyside WA10 3BQ, UK

Tel: + 441744 733757; Fox. + 44 1744 27062

E-mail: enquiries@ahkgroup.com  http://www.ahkgroup.com

Derek Raphael & Co Ltd

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

Tel: + 4420 7535 1690; Fax. + 44 20 7535 1691

E-mail: araphael @derek-raphael.co.uk — http://www.derek-raphael.co.uk

Alex Stewart (Assayers) Ltd

Caddick Road, Knowsley Industrial Estate Merseyside LL34 9ER, UK.
Tel: + 44151 548 7777; Fox: + 44 151 548 0714

E-mail: enquiries@ alexstewart.com

Wogen Resources Ltd

4 The Sanctuary, Westminster

London SW1P 3JS, UK.

Tel: + 44207222 2171; Fox: + 44 20 7222 5862
E-mail: 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. + 1 413 460 7930
E-mail: nrshapiro@attglobal.net

Bear Metallurgical Company

679 East Butler Road

Butler, PA 16002, USA

Tel: + 1724 283 6800; Fax: + 1724 283 6078

E-mail: kevin jones@bearmet.com ~ http://www.bearmet.com

CC Metals and Alloys, Inc

300 Corporate Parkway

Suite 216N, Amherst, NY 14226, USA

Tel: -+ 1716 446 8861; Fax. + 1716 446 8875
E-mail: blazer@ccmetals.com — hitp://www.ccmetals.com

The Chem-Met Co

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

Tel: -+ 1301 868 3355; Fax: -+ 1301 868 8946
E-mail: afox@chem-metco.com

Climax Molybdenum Company

One North Central, Phoenix,

AZ 85004, USA

Tel: + 1602 366 8100; Fax: + 1602 366 7329

E-mail: dthonton(@phelpsdodge.com  http://www.phelpsdodge.com

Comsup Commodities Inc

1 Bridge Plaza North, Fort Lee,

NJ 07024, USA

Tel: -+ 1201 947 9400; Fax. + 1201 461 7577
E-mail: comsup@comsupinc.com

Gulf Chemical & Metallurgical Corp.

P.0. Box 2290, Freeport, Texas 77542-2290, USA
Tel: +19792337882; Fax. +1979233 7171
E-mail: bdeering@gulfchem.com

K 1t Molybd Company
8315 West 3595 South, P 0 Box 6001,

Magna Utah 84044-6001, USA

Tel: + 1801 252 3000; Fax: + 1801 252 3292
E-mail: cowleyj@kennecott.com

Molycorp, Inc

67750 Bailey Road, Mountain Pass

(A 92366, USA

Tel: + 1760 856 7612; Fax: + 1760 856 2344
E-mail: gdebeco@molycorp.com

Osram Sylvania Products Inc

Hawes Street, Towanda, PA 18848, USA.

Tel: 4+ 1570 268 5000; Fax: + 1570 268 5113
E-mail: susan.dunn@sylvania.com

Powmet Inc

P 0 Box 5086, 2625 Sewell Street

Rockford, IL 61125, USA.

Tel: 4+ 1815 398 6900; Fax: + 1815 398 6907
E-mail: wet@powmet.com

Shangxiang Minmetals Inc.

150 N. Santa Anita Ave. Suite 500

Arcadia, CA 91006 USA

Tel: -+ 1626 445 8946; Fax. + 1626 445 6943
E-mail: georgesong(@e-metalmarket.com

Thompson Creek Metals Company

945 West Kenyon Avenue, Englewood

0 80110-3469, USA

Tel: + 1303 761 8801; Fax: + 1303 761 7420

E-mail: marionc@tark.com  httpy//www langeloth.com/contact. HTML



