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Basic Information:

a) Mo is an essential trace element for plants and mammals

b) Main uses for Mo and compounds include:

v Alloying element in the production of stainless steel, tool steels, high
speed steels, carbon steels and alloys

v' Corrosion inhibitor

v Catalysts

v Lubricants & greases
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Global usage of molybdenum and compounds:
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First Use of Molvbdenum 2011 (Primary+Mo in Scrap)

Mo-Input in Material Categories 2011

Qurantity Share Change fo 10

o it iy %6 irr %6
Constructional BEng. Steels 113,940 365% 14%6
Stainless Steaels 82770 26% 19%
Allory Tool Stecl 21 650 P 4%
High Speed Steal 13920 A% 13%
Super Allows 14 860 5% 1 1%
Cast mon & Steels 25 150 8% 3%
Subtotal Metallurgical 272,300 86% 13%%
Miohsdbdenum NMetal 12 300 A% 10%
Chemicals 33,070 10% 8%
Subtotal Other First Uses 45 370 14% 8%
TOTAL 17,670 g L0 12%

etal and Mo chemicals count combined for 14% of the first

Metallurgical applic:atinnsLare by far most important for the Mo market with a share of

86% last year, whilst Mo

USE.
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A MUCH SUPERIOR RISK ASSESSMENT DATASET IS NOW AVAILABLE
FOR MOLYBDENUM AND ITS COMPOUNDS

THAN WAS THE CASE JUST 5 YEARS AGO ........

MAIN DRIVER: EU REACH REGULATION

www.imoa.info
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EU REACH Regulation (2006 — to-date)

l Molybdenum Consortium

i) Home

(") SIEF Introduction

() Letter of Access -

O Classification & Labelling - EU CLP p = pa PEd : »

O e-SDS & PIDS

o for REACH? _ I ¢

() Contact Us

www.molybdenumconsortium.org

» 60 member companies, from 19 countries worldwide, have to-date
invested > US$6 million in the preparation of robust risk
assessment dossiers for 12 molybdenum substances.

www.imoa.info



MoCon Membership:

Molybdenum Consortium

A ol [_ 2L L Rt ]

(2072-201 3 Ehesring Commities in Dlue)
AFE (FEARCE)

ALEEMARLE EURCFE [BELZINM]
ANHTOFAGATTA [THILE)

AXEME IFF GROIPF TECHHOLOGIES [FRAMCE]
BAKEX RESCURCER IRC. [UEA]

BASF (G ERMANT )

CHEVROHN MINING INC. [UEA]
CODELCD-CHILE ([ CTHILE)

CHIHA SCLYBDEMIPM CO.L LTD {CHIMA]
CLIMAT MOLYEDERUM CO., [USA)
COMMERCIAL METALS T, [USA)
COMMODITY RESCURCES IMC. [ISRAEL)
(COMNEIRF LTID [USAD

CRIFCETERICH IR, [UE4])

CROHIMET HOLDIHG GmiH [SFEEMANY)
CEREE EAFHAEL & CO. LTE [UE]
ENEECAT Fromce 5.AE [FRAMCE)

ERAMET L& [FRAMCE])

EVOMIE DEGIFILA GMEH [GEIMANT]
EXOMAYDRIL [BELGIN)

FORMDY HOLMMS AB (EWEDEM)

FW HEMPEL GMEH [GERMANTY)

GENERAL MOLY BRC. [UEA]

G FESAL GANEH [GERMAMT]

GLEMCORE INTERMATIOHAL AG (SWITIEELAND]
GRAMD BINLD METAL INT. SO, LTD [CHIMAJ
GRACE GMBH & CO. K5 [GERMANTY)
GRONDMET METALL-UHD ROHETOFFVERTRIEES
EminH [GERMANY)

H&LDOR TOFSOE &7% [DEMMARK)

HARBIM S0HGAAKRG COFFER Co. Lid [CHIHA]
HEEMIES ALLOYE (SWITZERLAND)

HOEBGAMAES COERORATICN EURCFE GmbH
[RORANIA)

HOGAMAEL BB [PWEDEN]

THECE COMM. SEEVICES LK LT [VE]
JINDUICHERG MOLUTEDENUS SO, LTD [CHINA)
METEE-METAL-TECH LTD {IZ2R&EL)

METHERMA EG (GEEMANHT)

MIMALEG FERROALLOYE, ORES & COXIDES LA
(EVATIEELAKID]

SAOHUTSET A, (CHILE)
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MOLTFLIPE [CHINA)

MOLY MEHES LTD {AFITRALLA)
FLAMEZEE DE [AUETRA]

POWMET IHC [LEA]

QIUNSETAL IMDUSETRIAL BA (CHILE]
RO TINTG FLC (WK}

AT VANDEEBILT IMC. {USA)
SCAMDIMAWIAM STEEL AE (SWEDEN)
SCG EURCFE SA (E)

SHERWIM WILLIAME CO, [UEA]
SIDECH [BELGINN]

SOUTHERM COPPEE COEF. (PERIN & MECICO)
ESTEIEEFCGRCE MIHINGA RESOURCES
[EWATZEELAKD]

SUD-CHEMIE CATALYETE ITALLA AL [TALY)
TRAXYS EWRDFE LA [LULEMBIURG]

TREIBACHER IMDUESTRIE A5G [AUSTELA)

THE CHEM-METC O COMPANY [UEA)
THOMPION CREEE METALS CO. [USA]
TODIMN! GEOUP SFA [ITALY)

WOHREN RESCHIRCES LMD (UK)

WFSE WAY LTD ([UK)

IOTAL MEMISRIHIF: 60 + IMOS

www.imoa.info
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MoCon REACH registrations > 1000 tonnes dossiers:

Registered 11 molybdenum substancesin 2010

molybdenum, Mo

molybdenum dioxide, MoO,

molybdenum trioxide, MoO,

roasted molybdenite concentrate (=technical grade molybdenum trioxide, UVCB)
sodium molybdate, Na;MoO,

ammonium dimolybdate, (NH,)-Mo,0+
ammonium heptamolybdate, (NH,);Mo,0,,
ammonium octamolybdate, (NH,),M0gO5¢
calcium molybdate, CaMoO,

iron molybdate, Fe,(MoO,),
ferromolybdenum slags (UVCB)

One further dossier submitted in July 2012

EINECS 235-721-1: chemically-produced molybdenumdisulfide, MoS,

Key products that do not require registration:

molybdenite (naturally-occurring ore concentrate, not chemically modified)
ferromolybdenum (special preparation, covered by registrations of Mo metal and Fe metal)

www.imoa.info
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MoCon Read-Across Rationale:

The physiologically and environmentally-relevant significant species is

the MoO,% ion.

At the pH’s and Mo concentrations that interest us for REACH, Mo

compounds transformto MoO,?" and enter the organism as such.

www.imoa.info
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) ICMM
ciefr:t:lkll @uras  eAbuchMeax R

Risk Assessment Frameworks: MERAG & HERAG MERAG

Meatals Erwironmental Risk Assessment Guidance

Testing, research and read-across basis included:

v’ Speciation: (UV spectra for species analysis in water)

v’ Bio-availability: HH: Bio-elution in synthetic bodily fluids |
Env: Transformation Dissolution protocol =% ===

1hM

v" Toxicokinetics HERAG

Health Risk Assessment Guidance for Metals

v Essentiality

MERAG: Metals Risk Assessment Guidance HERAG: Health Risk Assessment Guidance

www.imoa.info
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Enhancing data availability to general public and
scientific/academic communities via;

1) REACH Dissemination Portal:

http://echa.europa.eu/web/guest/information-on-chemicals/registered-substances

Adwvanced search =

About Us Regulations Addressing Chemicals Information on Chemicals in our Life Support
of Concern Chemicals

ECHA > Information on Chemicals = Reagistered substances n L J =Ed 216
Registered substances

Chemical Substances Search

2) Publication of REACH research in peer-reviewed technical journals:

www.imoa.info
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2012 Publications In peer-reviewed journals

Science of the Totsl

ussent 430 [2011) 160-268

journal homepage: www.slsevier, com/locate/seitoteny

Contents lists available at SciVesse SclencaDirect

Science of the Total Environment

The chronic toxicity of molybdate to marir
effects data

D.G. Heijerick **. L Regoli ®. W. Stubblefield ©

* ARCHE — Assessing Risks of Cremicols, Stapetplvin 70 Bus 104, Gewe. Belpioms
® Intermational Molybdemem Asociation, 4 Heathfield Terrare, London, W 4JE. Unired Kingd
 Oregon Semte Usiversity, Deportment of Enwirenasenraf and Mofocular Tavcologe, 471 Wen

ARTICLE INFO ABSTRACT

Article Nistory: A scientific research progran
Recevd i eteed o 19 March 2012 Ml seniined gape in
eived il revi fanm are] . 2 a = 1
Accepeed 19 March 2012 MT:;:D\U ‘::m:ﬂ“‘r &
Awailable onbme 2 june 2012 poa e &
substances; EC, 2006). Evalua

[rm—— that coubd be used for derivi
Sodium molybdae Rather than caloulating a PN
Aquatic powicity marine dataset. IMOA decide
Species sensitivity distibution PNEC by means of the more 1

the sttistical extrapalation a

sodium malybdate dilydrate
sccepable for a brosd range
tvpical marine moohic lewe

Marine

Science of the Total Environment 435-436 (2012) 179187

Contents lists available at SciVerse ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

The toxicity of molybdate to freshwater and marine organisms. II. Effects assessment

of molybdate in the aquatic environment under REACH B Ioconce ntratlon

D.G. Heijerick **, L. Regoli °, S. Carey ®

. .
* ARCHE-Assessing Risks of Chemsicals, Stapelplein 70 box 104, Gent, Belgium I n f I S h

™ meernational Molybdenum Association, 4 Heathfield Terrace, London, W4 4JE. United Kingdom

ARTICLE INEO ABSTRACT Science of the Total Environment 435-436 (2012) 96-106

Article history: The REACH Molybde =

Contents lists available at SciVerse ScienceDirect

Received 11 January 2012 PNECs, based on the

Received in revised form 10 May 2012 part of the REACH do

Accepted 22 May 2012

Available online xoooc Srernational regulan
Chronic ecotoxicity d

derivation of PNECs

e of the
Ennirwasment

Science of the Total Environment E

oonds: established by the Eu journal homepage: www.elsevier.com/locate/scitoteny
folybdate h

Marine assessment Species Sensitivity [

Freshwater assess ment water compartment,

PNEC derivation accumulation at higl

PNECs s 0f 1227 . . . . . .
S The bioconcentration and bioaccumulation factors for molybdenum in the aquatic

F res hwater & environment from natural environmental concentrations up to the toxicity boundary

Lidia Regoli **, Wim Van Tilborg ®, Dagobert Heijerick ¢, William Stubblefield ¢, Sandra Carey

L} * IMUA, 4 Heathfield Terrace, Chiswick, London, W4 4JE, UK
® VIBC Beckhuizenseweg 46, 6881 Al Plaats, Velp, The Netherlands
© ARCHE Consulting, Stapelplein 70 box 104, 9000 Gent, Belgium

4 Oregon State Untversity, Department of Environmental and Molecular Toxicology, 421 Weniger Hall, Corvallis, OR 97331, USA

derivation

Article history:

Received 19 January 2012

Received in revised form 1 June 2012
Accepted 6 June 2012

Available online oo

In aregulatory context, bicacaumulation or bioconcentration factors are used for considering secondary poison-
ing potential and assessing risks to human health via the food chain. In this paper, literature data on the bio-
accumulation of molybdenum in the aguatic organisms are reviewed and assessed for relevance and
reliability. The data available in the literature were generated at exposure concentrations below those rec-
ommended in the REACH registration dossiers for molybdenum compounds ie. PNEGesmater 127 mg Mo/L

Keywords: To address possible er concems at ri -relevant molyb both a field
Molybdate study and a laboratory study were conducted. In the field study, whole body and organ-specific molybdenum
Bicaccumulation levels were evaluated in fish (eel, stickleback, perch, carp bream, roach) held in the discharge water collector
Bioconcentration tanks of a molybdenum processing plant, contining 2 mean measured molybdenum level of 1.03 mg Mo/L In
Aquatic environment the laboratory study, rinbow trout were exposed to two different nominal molybdenum levels (1.0 and

www.imoa.info
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List of Publications about IMOA's REACH Molybdenum Consortium Research

Subject Naome of Paper Reference Awvailable from Dota Source
Freshwater “The chronic toxicity of molybdate to Science of the Total http-/ fwww. joumals.elsevier.com/science-of-the-total- MoCon
organisms freshwater organisms. |. Generating Envircnment 480 envircnnent, {with CIMDA,
effects reliable effects data”™ by K.A.C.de (2010) 5362-5371 Parametrix,
generation Schamphelaesre Univ Ghent]
Marine “The chronic toxicity of molybdate to Science of the Total http-f fwww.jourmals.elsevier. comyscience-of-the-total- Mo Con with
organisms marine ocrganisms. |. Generating Envircnment 430 environment, {ABC Labs,
effects reliable effects data”, by D.G. (2012) 260-269 AgQuasense,
generation Heijerick. AstraZeneca
Brixham,
Parametrix)
PNEC "The toxicity of molybdate o Science of the Total http-/fwww. jourmals.elsevier.comy/science-of-the-total- Mo Con
derivation — | freshwater and marine organisms. Il Environment 435— environment, {with
freshwater Effects assessment of molybdate in 436 (2012) 179-187 ARCHE)
and marine the aguatic environment under
REACH," by D.G. Heijerick
BCF-BAF “The bicconcentration and Science of the Total http-f foww. jourmals. elsevier. comyfscience-of-the-total- IMOA
freshwater bicaccumulation factors for Envirconment 435— environment, {with
fish study miclybdenum in the aquatic 436 (2012) 96—106 Jregon
environment from natuwral State
environmental concentrations up to University]
the toxicity boundary”, by L. Regoli.
S0ILs “Influence of soils properties on Chemosphers. http-/ fwww_journals.elsevier.com/chemosphere/ Mo Con
TOXICITY miclybdenum uptake slimination 20{2010) 10361043 {with Unin.
DATA kinetics in the earthworm Eizsenia \rije,
Andrei”, by M. Diez-Ortiz et al, 2010, MNetherlands)
S0ILs “Predicting molybdenum toxicity to Envircnmental http-/fwww. jourmmals.elsevier. comy/envircnmental-pollution) | MeCon
TOXICITY higher plants: influence of soil Pollution. {With
DATA properties” by 5. McGrath et al, 2010. | 158: 3095-3102 Rothamsted
Inst., UK)

Page 1

www.imoa.info
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List of Publications about IMOA's REACH Molybdenum Consortium Research

Subject Nome of Paper Reference Available from Diata Source
SOILS “Predicting molybdenum toxicity to Environmental http-/fwww. joumals.elsevier.com/environmental-pollution/ | MoCon
TOXICITY higher plants: estimation of toxicity Podluticn. {with
DATA threshold values" by 5. McGrath et al, | 158: 3085-3054 Rothamsted
2010. Inst., UK]
SOILS “The bicaccumulation of Chemosphers. http:/feww. journals.elsevier. com/chemosphere/ MoCon
TOXICITY molybdenum in the earthweorm 82{2011) 1514-1519 {with Uniiv.
DATA Eisenia andrei: influence of soil Wrije,
properties and ageing” by C. Van Metherlands)
Gestel et al. 2010
SOILS “Effect of long-term equilibration on Environmental http-//www.sciencedirect.com MoCon
TOXICITY the toxicity of molybdenum to soil Pollution 162 {2012) | (Note: Although MoCon has seen a copy of this published {with Uniiv.
DATA organisms" by C. Van Gestel et al. 1e7 article we were unable to locate it on-line!] Wrije,
2011 Metherlands)
SOILS “Towicity of the molybdate anion in Envircnmental http:/fonlinelibrary.wiley.com/deif/10.1002 /etc. 162 /abstract | MoCon
TOXICITY soil is partially explained by effects of | toxicology and {with Univ.
DATA the accompanying cation or by soil chemistry. Vol. 29, Leuwven,
pH" by . Buerkers et al. 2005 Mo &, pp 1274-1278 Belgiumi)
2010
SOILS “Aging effects on molybdate lability Chemosphere. http-//www.joumals.elsevier.com/chemosphers/ MoCon
TOXICITY in soils” by J. Kirby et al. 2012 85(2012) 876-383 {with CSIRO,
DATA Australia)
MNotes:

In crder mot to breach copyright rules MoCon-IMOA cannot supply you with copies of these publications but you can order them directly on-line from the

journal, using the links and references above. Each one costs approximately US540,

www.imoa.info




Coming soon: Fact Sheets

DRAFT Fact Sheet: Freshwater Risk
Assessment of Molybdenum
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DRAFT Fact Sheet: Marine Risk
Assessment of Molybdenum
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DRAFT Fact Sheet:
Bioaccumulation of Molybdenum
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Coming soon: Fact Sheets

DRAFT Fact Sheet: Terrestrial
Risk Assessment of Molybdenum
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TERRESTRIAL

DRAFT Fact Sheet: Molybdenum
Monitoring data I M O A

a1 e

Introchaction:

The speciation forms of molSdenom that are resent moer anvircnmental relaant
conditions am 3 RontemEndus siEEancs T e mvinoNmEnt TS o SupETe
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Dataset used when dialoguing with US regulatory authorities:

- Candidate Contaminant List 3 (US Drinking Water)

- Pennsylvania: water quality setting standards

Dataset enhancement continues with further research:
- 2 aquatic studies underway so that dataset is fully useable for

deriving Final Chronic Values as per US-EPA methodology

- 2011: 90-day Oral Repeated Dose Toxicity Study in rats
(OECD 408 + some 416)

- 2012: Prenatal Developmental Toxicity Study in rats (OECD 414)

www.imoa.info
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90-day Repeated Dose Toxicity and Prenatal Developmental
Toxicity Studies:

Existing studies, of questionable quality (Pandey & Singh 2002, and
Fungwe 1990) reported findings

2011/2012: OECD guide-line conforming, GLP laboratory studies
commissioned by IMOAto HLS (New Jersey) and RTI (North Carolina)

HLS and RTI studies could not replicate findings of earlier studies, even
at significantly higher doses

Will seek to publish in peer-reviewed journals during 2013/early 2014

www.imoa.info
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US-EPA IRIS Database:

Reference Dose for molybdenum: 0.005 mg/kg/day

Value was set way back in 1993

Given the much enhanced dataset available now in 2013 it would be
timely to re-examine the basis for the Mo RfD.

IMOA stands ready to contribute!

www.imoa.info
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Sandra Carey, IMOA HSE Executive
E-mail: sandracarey@imoa.info
Tel: + 44 (0) 7778 813721

Websites:
www.molybdenumconsortium.org
www.info@imoa.info

REACH disseminated dossiers:
http://echa.europa.eu/web/guest/information-on-chemicals/registered-
substances

THANK YOU

www.imoa.info
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