Ammoni um Hept am
Safety Dat a

North Met al and Chemical Company

1. Company I dentification and Product Hazard Ove
Product Name: Ammoni um Heptamol ybdate
Synonyms: Hexaammoni um Heptamolybdate; AHM
Recommended Uselse by workers in industrial settings: Mi ¢
suppressant ; Production of lighting materi a
Manufacture of ceramics; Manufacture of sin
Manufactured f oNORTH Metal and Chemical Company
P. O. Box 1985 609 E. King St.
York, PA USA 17405York, PA USA 17403
Tel :-848446 Fax:-84B32%0
Email: n-af th®&bmc Website: -nwww.cromc
I n Case of Emergency Cal8lI0OCHAEMIREC (24 Hours): 1
2. Hazard I dentification:

GHS Cl assi ficatAcon:e Ddwisdi ttywhal ati on Category 5

Signal Wor d: WARNI NG
Pictogr am:

Hazard Statement3s0:3+H313M&B3Be har mf ul i f swall owed, in corl
Precautionary Statement s:

P261 :Avoid breathing dust.

P271 :Use only out dvoeonrtsi loart eidn aar ewae | |

Response Statements:
P304+P3410F | NHALED: Remove person to fresh air and kee

P312 Il F SWALLGHWHEHD a POl SON CENTER or doctor if you
Storage: :Keep container tightly c¢losed
Di sposal: :None
Potenti al Heal th Effects:
Eyes :May cause eye irritation.
Skin :May cause skin irritation after excessive ¢
I nhal ation :May be har mful i f i nhalneods.e,Maayn dc anuusceo urse snpei nm
I ngestion :May be har mful i f swall owed. May result in
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3. Composition/ I nformation on I ngredient

Common Name: Ammoni um Heptamol ybdate

CAS Number: 1207« and/ o8®2120514

Chemi cal For mul(aNftM o0, 4 0 Hr )G 4 %O H

EC Number: 23422 and/-b2® 6(0wlaz 3-®)3 4

4 . First Aid Measures:

Eyes :Fl ush eyes with running water for at |l east fi f
persists, get medical aid.

Skin Flush skin with running water and soap for fif:

Il ngestion :Rinse mouth out and drink a glass of water. |

Il nhal ation :I'f saf e ethoovdeo isnodi vi dual from further exposure.
symptoms develop, call doctor/ poison center i mi

PPE first rebDsupsatandmarssk, gl oves and safety goggles are highl:
I ndication of any i mmediate medi caNoaspentifbn andasmeant akx

Notes to Phwgirom @xposure to high dust concentr a
(i .e. pneumoconiosis) caused by particles | ess
prime symptom is breat hl ersasynseesmsp P o gLmenrmgt sahrmadl opmvesr |
examinations should include irritant effects to
empl oyer .

5. Fire Fighting Measures:
Firel/ Expl osiNenglHaziabrlde fire hazard when exposed to fl ame (1

Extingui shimnUgs eMediya exti ngui shing media suitable for type

Gener al Hazaervdacuate per somnrnedr dtoovnaw anidd iinnhal ati on of i rri

Fire FightimnTdhiPr ogoediuicasninablae n®mbst ance. No acute hazard.

Fire FightinkulBquprporeenctti ve equi-pmenai fbdnkeeagkbiany) appgasae
for all indoor fires and any signifi canotf fo untadoe
to prevent environment al contaminati on.

6. Accident al Rel ease Measur es:

Protective Gear forGIlPewvessnared :dust mask.

Spill-u@l ancedures:Sweep up and dispose accor-langr doustwd e

and regul ations. Do not | et waste ente
Environment al Precahda immnt: all ow to enter sewers or ground

7. Handling and Storage:

Handl ing :Use appropriate personal protective @euitpheanted
area. Handle in a manner consistent with good i
Wash hands thoroughly with soap and water after
equi pment before entering eating areas.

Storage :Store in aveobl| ateg webkh. Keep containers cl o:
state and | ocal regul ations when storing or di
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8 . Exposure Controls and Personal Protection:
Exposure Linsiotlsubl e Mol ybdenum

5 mdaHA T WA

5 mdgAQGI H TWA

5 mdddmG MAK TWA (total dust)

50 mMPF@ MAK 30 minimum peak, average value,
Exposure ContAmmeni um Heptamol ybdate is notHicdha sasiirfh cerdn ea sd-

concentrations require mechanical wventilation o

Engineeri ng:U&centarpplrsopri ate engineering controls to minimi:

adequate ventilation of workplace and storage

Personal Protective

Equi pment : Eyes ®Wepdrfaaéety glasses with side shields or
SkiWwear protective clothing when handling this
RespirAvwird :breathing dust or mist. Use NI OSH a
when air borne exposure i s excessive.

Wor k Hygi eniFcacHrlacttiiecsesst oring or using this material shoul
shower . Good personal hygiene practices should

9. Chemical and Physical Properties:

Appearance/ QCoxlyosrt al l ine, whiVYa&pdro DersintNwe¢l apwl i cabl e

Odor :0dor |l ess Partition CoNeoftf iacpipedntcabl e

Odor threshoNodt applicable Solubility :Solubl e(bdb&. swagtierat 20

FIl ash Point:Not applicable pH (neat) :Not Applicabl e

Evaporati on:NRagtle gi bl e at amMeéletnitng oRdii mtodCs

Lower Expl osNowvte elxipnmiotsi v e Freezing Poi-ht C

Upper Expl osNiove elxipnmiotsi v e Boiling RangNeot applicable

Autiogni tion :Nempapplicabl e Mol ecul ar We3i3¢9h t8 8
Decompositi:09n0 UCe mp FI ammabilityNot fl ammabl e
Vapor PressuNoe Applicabl e. RdIlAantmowneé aDemn2s.i8téy at 20 C

evaporates from t he

substance, specifically i f heated)
10. Stability and Reactivity:
Chemi cal St albhiel iptryoduct is stable under normal ambient conc¢
Reactivity :The product is stable under normal ambient <con
Possibility of hazardous
reactions :According to ABretherickds Handbooko [40], mo
to molybdenum by heating with zirconi um. Ot he
I ncompati bl eCoMapgerr imddsntappeng materials, including bronze

Conditions tMomMe ociidenti fi ed

Ammoni um Hept adat e Safety DaRt2fef 8



10. Stabil

Hazardous

Decompositiodpemodhet snal

ity

and Reactivity continued:

decomposi tii opyolgwes®e ol s ommohd amao

Ammonia is classified as a hazardous substance
(ACLP regulationd) as foll ows. There are two
I ndex -ROABQOAammonia, anh§8Bo0ouCGAHAIEELCEMNO. 231
Fl am. Gas 2, H221: FIl ammabl e Gas
Press. Gas, H331
Acute Tox 3, H331: toxic if inhaled
Skin Corr. 1B, H314: Causes severe skin burns
Aguatic Acute 1, H400: Very toxic to aquatic
I ndex NOARQOFammoni aé. %G, ECASDB 33565
Skin Corr. 1B, H314: Causes severe skin burn
Aquatic Acute 1, H400: Very toxic to aquatic
11. Toxicological I nformati on:
NotAas far as i is known, the recommended OELs incorporate
Mai ntain work areas below the recommended OEL.
I nformation on toxicological effects: The i nfor manthieon pr c
REACH Chemical Safety Report (CSR) for diammonium di mol ybc
Toxicity endpoints Description of effects
Toxicokinetics: Absorption, Molybdenum is an essential element. Up-taken Hexaammonium heptamolybdate dissolves and
Distribution, Metabolism and exists predominantly in the form of the molybdate ion (MoO42-) and ammonium ions. The latter are
Excretion not to be of any concern regarding toxicological effects and are not explicitly considered further in
this section.
Oral absorption: Rapid and almost complete absorption through Gl tract.
Inhalation absorption: Well absorbed based on animal data. Absorption in humans dependent on
particle size, deposition/clearance.
Dermal absorption: Low to negligible.
Metabolism: No metabolism. Molybdenum compounds transform quickly to molybdate anions
(MoO42-) upon dissolution.
Excretion: Rapidly eliminated from plasma predominantly via renal excretion (>80%), and feces
(<10%).
(a) acute toxicity Low acute toxicity
LD50, oral, rat: > 2000 mg/kg bw (male/female) [30]
LD50, dermal, rat: > 2000 mg/kg bw (male/female) [31]
LC50, inhalation, rat (4h): > 5.0 mg/L (male/female) [32]
(b) skin corrosion/irritation Not irritating / not corrosive to the skin (read-across from diammonium dimolybdate) [33].
(c) serious eye damage/irritation Not irritant / not corrosive to the eyes (read-across from diammonium dimolybdate) [34].
(d) respiratory or skin Hexaammonium heptamolybdate is not sensitizing to the skin (read-across from several other
sensitization comparable molybdenum substances [e.g. 35].) There is no data indicating respiratory sensitization.
(e) germ-cell mutagenicity Not a germ cell mutagen.
Negative test results three tests with sodium molybdate for: Bacterial reverse mutation assay [36], in
vitro micronucleus assay in human lymphocytes [37], and in vitro gene mutation assay (tk) in mouse
lymphoma cells [38]. Unrestricted read-across from sodium molybdate to Hexaammonium
heptamolybdate.
(f) carcinogenicity Not a carcinogen.
(g) reproductive toxicity There are currently no reliable scientific data available indicating adverse effects on reproduction or
fertility.
(h) STOT-single exposure There are no specific target organ effects after single exposure to Hexaammonium heptamolybdate.
(i) STOT-repeated exposure No reliable scientific data available indicating adverse systemic effects after repeated exposure to
molybdenum substances.
(j) aspiration hazard Not applicable (not an aerosol/mist).
Padgef 8
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12. Ecol ogi cal I nformati on:

Not e: Data in this section is voluntarily in the U.S.A. &
All work practices must be aimed at eliminating environmer
Toxicity

Rel i abl e acute aqua(ttiecs ttso xciocnictlyu cteeds twisstehe gstordsi: uonf naog uyeboduast es; c
Hexaammoni um heptamolybdate demonstrated that the only dis
um heptamolybdate is molybdate); criticadMoDal WE&.for cl ass

Test Organisms: End-point Range of values References

Freshwater fish: 96h-LC50 609 — 6814 mg Mo/L (1,121-1,254 mg | [1]

Pimephales promelas (NH4)6Mo7024 - 4 H20 /L)

Freshwater fish: 96h-LC50 7600 mg Mo/L [2]

Oncorhynchus mykiss

Freshwater fish: 96h-LC50 781 — 1339 mg Mo/L [3]

Oncorhynchus mykiss (recalculated — logistic fit)

Invertebrates: 48h-LC50 1680.4 — 1776.6 mg Mo/L [1]

Daphnia magna

Invertebrates: 48h-LC50 2729.4 mg Mo/L [4]

Daphnia magna

Invertebrates: 48h-LC50 2847.5 mg Mo/L [5]

Daphnia magna

Invertebrates: 48h-LC50 130.9 mg Mo/L [6]

Daphnia magna (240.9 mg (NH4)6Mo7024 - 4 H20/L)

Invertebrates: 48h-LC50 1005.5 — 1024.6 mg Mo/L [1]

Ceriodaphnia dubia

Invertebrate (aq. | 96h-LC50 1226 mg Mo/L [1]

worm):Girardia

dorotocephala

Algae: 72h-ErC50 (growth rate) 295.0 — 390.9 mg Mo/L [7]

Pseudokirchneriella 289.2 — 369.6 mg Mo/L (8]

subcapitata Geom. mean: 333.1 mg Mo/L

(613 mg (NH4)6Mo7024 - 4 H20/L
Tests were conducted according to international test gui
Rel i able chronic(tr excidcoistsy tfersotm rteessutlist supehtsadbbtmamaokephdat
Hexaammoni um heptamol ybdate demonstrated that the only dis
Hexaammoni um heptamolybdate, is molybdate):
Test organisms Range of values (EC;, or NOEC) References

Aquatic freshwater toxicity data

Oncorhynchus mykiss, Pimephales promelas, Pseudokirchneriella | 43.3-241.5 mg Mo/L [11. [4], [7], [8]. [9]
subcapitata, Ceriodaphnia dubia, Daphnia magna, Chironomus [10], [11]

riparius, Brachionus calyciflorus, Lymnaea stagnalis, Xenopus
laevis, Lemna minor

Most sensitive species were the fish O. mykiss (43.3 mg Mo/L) and P. promelas (60.2 mg Mo/L). Symptoms of toxicity were
effects on biomass growth, reproduction, (population) growth rate and malformation during development.

Aquatic marine toxicity data

Mytilus edulis, Acartia tonsa, Phaeodactylus tricornutum, 4.4-1,174 mg Mo/L [12], [13], [14],
Cyprinodon variegatus, Americamysis bahia, Crassostrea gigas, [15], [16],
Dendraster excentricus, Dunaliella tertiolecta, Ceramium [17],[18], [19]

tenuicorne, Strongylocentrotus purpuratus,

Most sensitive species were the mussel M. edulis (4.4 mg Mo/L) and the copepod A. tonsa (7.96 mg Mo/L). Symptoms of toxicity

Ammoni um Heptamte Safety Datpa Shegt



12. Ecol ogi cal I nformation continued:

include effects on biomass growth, growth rate, reproduction and malformation during development

Chronic sediment toxicity

No reliable acute/chronic sediment data for molybdenum available. PNEC derivation was based on the equilibrium partitioning
method, taking into account the PNECyreshwater and the sediment Ky given in section 12.4.

Chronic terrestrial toxicity test results (values were determined in different top soils with contrasting properties and spiked
with sodium molybdate):

Annelid worms: Enchytraeus crypticus, Eisenia Andrei 7.88-1661 mg Mo/kg dw (n=11) [20]
Arthropod: Folsomia candida 37.9 — >3395 mg Mo/kg dw [20]
Plants: Hordeum vulgare, Brassica napus, Trifolium pratense, 4 — 3476 mg Mo/kg dw [21]
Lolium perenne, Lycopersicon esculentum

Soil micro-organisms (nitrification, glucose-induced respiration, 10 — 3840 mg Mo/kg dw [22]
plant residue mineralization)

Plants are most sensitive, with reduced shoot yield being the most first symptoms of toxicity, followed by reduced reproduction of
invertebrates.

Toxicity of sodium molybdate dihydrate in soils is dependent on the soil type. Sandy soils (e.g., 5% clay) with a low organic
carbon content (e.g., 1%), a low iron oxide content (e.g., 0.5 g/kg) and high pH (e.g., 7) are most sensitive, while clay soils (e.g.,
30% clay) with a high organic carbon content (e.g., 12%), high iron oxide content (e.g., 10 g/kg) and low pH (e.g., 4.5) are least
sensitive.

Tests were conducted according to international test guid

Toxicity daotrgafnors mui(qvrfadd ueSTMer e determined using molybden
UMspectra of aqueous solutions of molybdenum trioxide demo

directly from molybdenum trioxide, is also the molybdenum
Test Organisms: End-point: Range of values References
Domestic activated sludge 3h-ECs 1926 mg Mo/L [23]
population (respiration inhibition)
Domestic activated sludge 3h-ECsp 216.5 mg Mo/L [23]
population (respiration inhibition)
Domestic activated sludge 30 min-NOEC > 950 mg Mo/L ™ [24]
population (O, utilization)
Tests were conducted according to international accepted

Conclusion on the environmedretxala mmoard uinf iHeptt iaono | yrbdd alt &b e Isi
environment as:

T The | owest acute reference values for fish, invertebrate
T The | owest aquatic NOEC for these three trophic levels i
f There is no evidencemagni bioacicamuil atibe@ eovi booment

Ammoni um Heptamte Safety Datpa Shegt



13. Disposal Considerations:

Not e: Data in this section is voluntarily in the U.S.A. b

Waste Treat moMatstmet(badst ance and container material) shall
in accordance with community (EU) and | ocal [
Recycl e wherever possible. Consult state | anct
approved site. Recycle containers i f possibl e

Product/ Packa@od mtgaidnesrmposmdy still present a chemical hazar
well to ensure that residuals do not remain i
puncture cont ausneer sando bpurey eantt ane aut hori zed |

Waste t rreecaltenveanntt i Bidfooarmatdiomnposing, try to reuse or recycl e
warnings and SDS and observe alll notices pert
reduction as a method. Do not allow wash wat
It may be necessary to collect all wash water
subject to | ocal | aws and regulations, and th
responsible authority. Observe all safeguar d:

Additional I nformati on:
According to the EurWpeta Wadeese &mreahogupr oduc
speci fic. Waste codes should be assigned by t
used.
For USA DNassptoes alhust be di sposed of in accordan
environmental control regul ations.

14. Transport I nformation:

Shipping Nameot D.O.T regul ated
Hazard Cl|l assNot Dangerous for Transport
UN Number :None

Ammoni um Heptamte Safety Datp Shegt



15. Regulatory I nformation:

U.S. Federal Regul ati ons:

TSCA InventAfrly Somposents of this product are | isted on th
TSCA 12b ExporNoWNoki $iedtion

EI NECS : | iZ=it&e d

CERCLA Sect iNon 103

SARA TITLE 111 (EPCRA) sSegatoidaurct3 wa/s3 bt found to be on th
SARA TITLE 111 (EPCRA) sSegatoidaurct3 Wha/s3 hdit found to be on th
sudden release hazard, or reactivity hazard chemicals 1|ist
Cal i fornia PIrhopso spirtoidounct65:s not | isted.

OSHA process Saf etTyhi(s2 9pQFoRJ1u9cltO .ilsl 9nyo:it | i st ed.

Canadian Domestilci Studbbdt ance List:
WHMI SNonontroll abl e

16. Other I nformation:

HMI S Rating: * *HMI S Key:

PHYSI CAL HAZARD O PHYSICAL HAZARD 0 Product stable under ambient temperature and condition.
PERSONAL PROTECTD |ON PERSONAL PROTECTION D Face shield, gloves, and apron

NFEPA Rating:* *NEPA Key:

REACTIVITY 0 Normally stable

SPECIFIC HAZARD  None

Revision Dat e: December 12, 2014

Reasons foAddRevescsedsnary data to meet GHS requirements.

Di sclaimer: The information contained in this documeagi ( SLC
provided without any warranty, expressed or impliedgdriagegar
and di sposal of this product are beyond the contrwily aihdt he
expense arising out of the productdés use. No warrantS¥sS)exp
shall be created or inferred by any statement in this docu
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