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Triruthenium dodecacarbonyl

SANTA CRUZ

sc-253784

Material Safety Data Sheet
Hazardla';_rt Code EXTREME HIGH MODERATE LOW

Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
Triruthenium dodecacarbonyl

STATEMENT OF HAZARDOUS NATURE

CONSIDERED A HAZARDOUS SUBSTANCE ACCORDING TO OSHA 29 CFR 1910.1200.

NFPA

SUPPLIER

Santa Cruz Biotechnology, Inc.

2145 Delaware Avenue

Santa Cruz, California 95060

800.457.3801 or 831.457.3800
EMERGENCY

ChemWatch

Within the US & Canada: 877-715-9305
Outside the US & Canada: +800 2436 2255
(1-800-CHEMCALL) or call +613 9573 3112

SYNONYMS
C12-012-Ru3, Ru3(CO)12

Section 2 - HAZARDS IDENTIFICATION
CHEMWATCH HAZARD RATINGS

Min Max
Flammability o N
Toxicity 3 | .
Min/Nil=0

Body Contact o N Low=1
Reactivity 2 r.o:er:te:Z

igh=
Chronic 2 B Extreme=4

CANADIAN WHMIS SYMBOLS



EMERGENCY OVERVIEW
RISK

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED

m Accidental ingestion of the material may be seriously damaging to the health of the individual; animal
experiments indicate that ingestion of less than 40 gram may be fatal.

m Platinoids are poorly absorbed from the gut, skin and other routes not directly in the blood stream.

More is absorbed if inhaled, and the substance is lodged in the lungs and airway.

EYE

m Although the material is not thought to be an irritant (as classified by EC Directives), direct contact with the eye
may cause transient discomfort characterised by tearing or conjunctival redness (as with windburn).

Slight abrasive damage may also result.

m Contact with the eye by metal dusts may cause mechanical abrasion or foreign body penetration of the eyeball.
m Carbon monoxide poisoning can present with damage to the blood vessels and nerves of the eye, various types
of vision loss and a period of unconsciousness.

All patients with carbon monoxide poisoning after exposure for more than 12 hours showed bleeding from the
retina.

SKIN

m The material is not thought to produce adverse health effects or skin irritation following contact (as classified by
EC Directives using animal models).

Nevertheless, good hygiene practice requires that exposure be kept to a minimum and that suitable gloves be
used in an occupational setting.

m Open cuts, abraded or irritated skin should not be exposed to this material.

m Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with
harmful effects.

Examine the skin prior to the use of the material and ensure that any external damage is suitably protected.
INHALED

m The material is not thought to produce respiratory irritation (as classified by EC Directives using animal models).
Nevertheless inhalation of dusts, or fumes, especially for prolonged periods, may produce respiratory discomfort
and occasionally, distress.

m Inhalation of dusts, generated by the material during the course of normal handling, may produce serious
damage to the health of the individual.

m Persons with impaired respiratory function, airway diseases and conditions such as emphysema or chronic
bronchitis, may incur further disability if excessive concentrations of particulate are inhaled.

If prior damage to the circulatory or nervous systems has occurred or if kidney damage has been sustained,
proper screenings should be conducted on individuals who may be exposed to further risk if handling and use of
the material result in excessive exposures.

m The inhalation of small particles of metal oxide results in sudden thirst, a sweet, metallic foul taste, throat
irritation, cough, dry mucous membranes, tiredness and general unwellness.

Headache, nausea and vomiting, fever or chills, restlessness, sweating, diarrhoea, excessive urination and
prostration may also occur.

m Carbon monoxide poisoning results in breathing problems, diarrhoea and shock.

It combines with haemoglobin, the carrier of oxygen in the blood, much more easily than oxygen; the complex
formed can disturb muscle function, especially the heart.

CHRONIC HEALTH EFFECTS

m Substance accumulation, in the human body, may occur and may cause some concern following repeated or
long-term occupational exposure.

Long-term exposure to low levels of carbon monoxide may cause low body oxygen, heart disease and brain
damage, low baby birth weight and increased foetal death and birth defects.



Ruthenium is reported to possess anticancer and immunosuppressive properties but its ability to cause gene
mutation is under review. However, its complexes exhibit positive reactions in the Ames test.

Metallic dusts generated by the industrial process give rise to a number of potential health problems. The larger
particles, above 5 micron, are nose and throat irritants. Smaller particles however, may cause lung deterioration.
Particles of less than 1.5 micron can be trapped in the lungs and, dependent on the nature of the particle, may
give rise to further serious health consequences.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
Triruthenium dodecacarbonyl 15243-33-1 >08
in use may generate

carbon monoxide 630-08-0

Section 4 - FIRST AID MEASURES

SWALLOWED

® Give a slurry of activated charcoal in water to drink. NEVER GIVE AN UNCONSCIOUS PATIENT WATER TO
DRINK.

® At least 3 tablespoons in a glass of water should be given.

® Although induction of vomiting may be recommended (IN CONSCIOUS PERSONS ONLY), such a first aid
measure is dissuaded due to the risk of aspiration of stomach contents. (i) It is better to take the patient to a
doctor who can decide on the necessity and method of emptying the stomach. (ii) Special circumstances may
however exist; these include non- availability of charcoal and the ready availability of the doctor.

NOTE If vomiting is induced, lean patient forward or place on left side (head-down position, if possible) to

maintain open airway and prevent aspiration.

EYE

If this product comes in contact with the eyes

® |mmediately hold eyelids apart and flush the eye continuously with running water.

® Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by
occasionally lifting the upper and lower lids.

® Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15
minutes.

® Transport to hospital or doctor without delay.

® DO NOT attempt to remove particles attached to or embedded in eye .

® | ay victim down, on stretcher if available and pad BOTH eyes, make sure dressing does not press on the
injured eye by placing thick pads under dressing, above and below the eye.

® Seek urgent medical assistance, or transport to hospital.

SKIN

If skin or hair contact occurs

® Flush skin and hair with running water (and soap if available).

® Seek medical attention in event of irritation.

INHALED

® |f fumes or combustion products are inhaled remove from contaminated area.

® | ay patient down. Keep warm and rested.

® Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating
first aid procedures.

® Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device,
or pocket mask as trained. Perform CPR if necessary.

NOTES TO PHYSICIAN

m Copper, magnesium, aluminium, antimony, iron, manganese, nickel, zinc (and their compounds) in welding,
brazing, galvanising or smelting operations all give rise to thermally produced particulates of smaller dimension
than may be produced if the metals are divided mechanically. Where insufficient ventilation or respiratory



protection is available these particulates may produce "metal fume fever" in workers from an acute or long term

exposure.

® Onset occurs in 4-6 hours generally on the evening following exposure. Tolerance develops in workers but
may be lost over the weekend. (Monday Morning Fever)

® Pulmonary function tests may indicate reduced lung volumes, small airway obstruction and decreased carbon
monoxide diffusing capacity but these abnormalities resolve after several months.

For carbon monoxide intoxications

® Administer pure oxygen by the best means possible. An oro-nasal mask is usually best. Artificial respiration is
necessary wherever breathing is inadequate. Apnoeic patients have often been saved by persistent and
efficient artificial ventilation. A patent airway must be carefully maintained. Patients with 40%
carboxyhaemoglobin or more and an uncompensated metabolic acidosis (arterial pH less than 7.4) should be
managed aggressively with ventilatory support/ hyperbaric oxygenation.

® Gastric aspiration and lavage early in the course of therapy may prevent aspiration pneumonitis and reveal the
presence of ingested intoxicants.

® Avoid stimulant drugs including carbon dioxide. DO NOT inject methylene blue.

® Hypothermia has been employed to reduce the patient's oxygen requirement.

Section 5 - FIRE FIGHTING MEASURES

Vapour Pressure (mmHG) Not applicable
Upper Explosive Limit (%) Not applicable
Specific Gravity (water=1) Not available

Lower Explosive Limit (%) Not applicable

EXTINGUISHING MEDIA

Metal dust fires need to be smothered with sand, inert dry powders.

DO NOT USE WATER, CO2 or FOAM.

® Use DRY sand, graphite powder, dry sodium chloride based extinguishers, G-1 or Met L-X to smother fire.

® Confining or smothering material is preferable to applying water as chemical reaction may produce flammable
and explosive hydrogen gas.

® DO NOT use halogenated fire extinguishing agents.

FIRE FIGHTING

® Alert Fire Brigade and tell them location and nature of hazard.

® Wear full body protective clothing with breathing apparatus.

® Prevent, by any means available, spillage from entering drains or water course.

® Use fire fighting procedures suitable for surrounding area.

GENERAL FIRE HAZARDS/HAZARDOUS COMBUSTIBLE PRODUCTS

® DO NOT disturb burning dust. Explosion may result if dust is stirred into a cloud, by providing oxygen to a large
surface of hot metal.

® DO NOT use water or foam as generation of explosive hydrogen may result.

<. Combustion products include carbon monoxide (CO), carbon dioxide (COZ2), metal oxides, other pyrolysis

products typical of burning organic material.

May emit poisonous fumes.

FIRE INCOMPATIBILITY

® Reacts with acids producing flammable / explosive hydrogen (H2) gas

® Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine etc. as
ignition may result

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS
® Remove all ignition sources.
® Clean up all spills immediately.



® Avoid contact with skin and eyes.

® Control personal contact by using protective equipment.

MAJOR SPILLS

® Clear area of personnel and move upwind.

Alert Fire Brigade and tell them location and nature of hazard.

Wear full body protective clothing with breathing apparatus.

Prevent, by any means available, spillage from entering drains or water course.

Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

® Avoid all personal contact, including inhalation.

® \Wear protective clothing when risk of exposure occurs.

® Use in a well-ventilated area.

® Prevent concentration in hollows and sumps.

Empty containers may contain residual dust which has the potential to accumulate following settling. Such dusts

may explode in the presence of an appropriate ignition source.

® Do NOT cut, drill, grind or weld such containers.

® |n addition ensure such activity is not performed near full, partially empty or empty containers without
appropriate workplace safety authorisation or permit.

RECOMMENDED STORAGE METHODS

® Bulk bags Reinforced bags required for dense materials.

® CARE Packing of high density product in light weight metal or plastic packages may result in container
collapse with product release

Heavy gauge metal packages / Heavy gauge metal drums

Lined metal can, lined metal pail/ can.

Plastic pail.

Polyliner drum.

Packing as recommended by manufacturer.

For low viscosity materials

® Drums and jerricans must be of the non-removable head type.

® \Where a can is to be used as an inner package, the can must have a screwed enclosure.

<. All inner and sole packagings for substances that have been assigned to Packaging Groups | or Il on the basis
of inhalation toxicity criteria, must be hermetically sealed.

STORAGE REQUIREMENTS

® Store in original containers.

® Keep containers securely sealed.

® Store in a cool, dry, well-ventilated area.

® Store away from incompatible materials and foodstuff containers.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE CONTROLS

. TWA TWA STEL STEL Peak Peak TWA
Source Material Notes
ppm mg/m® ppm mg/m® ppm mg/m® F/CC

Canada - .
ruthenium
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. carbonyl
Permissible .
(Particulates
Exposure Values . 10
. Not Otherwise
for Airborne o
Contaminants Classified
(PNOCQC))

(English)
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Canada - Nova E::]asrctllﬁlslse or
Scotia Poorly 3 See Appendix B current
Occupational TLV/BEI Book
Exposure Limits Seillalt]
[NOS]
Respirable
particles)
ruthenium
US - Washington carbonyl
Permissible (Particulates
exposure limits  not otherwise 10 20
of air regulated -
contaminants Total
particulate)
ruthenium
US - Washington carbonyl
Permissible (Particulates
exposure limits  not otherwise 5 10
of air regulated -
contaminants Respirable
fraction)
ruthenium
carbonyl
Canada - Nova Eﬁasrc?lzlslse or
Scotia Poorly 10 See Appendix B current
Occupational TLV/BEI Book
Exposure Limits Soluble)
[NOS]
Inhalable
particles)
ruthenium
carbonyl
Canada - Ontario (Particles
Occupational (Insoluble or 10 (1)
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peu solubles)



US - Tennessee
Occupational
Exposure Limits
- Limits For Air
Contaminants

US - California
Permissible
Exposure Limits
for Chemical
Contaminants

US - Oregon
Permissible
Exposure Limits
(Z-1)

US - Michigan
Exposure Limits
for Air
Contaminants

US - Oregon
Permissible
Exposure Limits
(2-1)

US - Wyoming
Toxic and
Hazardous
Substances
Table Z1 Limits
for Air
Contaminants

Canada - Alberta
Occupational
Exposure Limits

Canada - British
Columbia
Occupational

non précisées
par ailleurs)

ruthenium
carbonyl
(Particulates
not otherwise
regulated
Respirable
fraction)

ruthenium
carbonyl
(Particulates
not otherwise
regulated
Respirable
fraction)

ruthenium
carbonyl
(Particulates
not otherwise
regulated
(PNOR) (f)
Total Dust)

ruthenium
carbonyl
(Particulates
not otherwise
regulated,
Respirable
dust)

ruthenium
carbonyl
(Particulates
not otherwise
regulated
(PNOR) (f)
Respirable
Fraction)

ruthenium
carbonyl
(Particulates
not otherwise
regulated
(PNOR)(f)-
Respirable
fraction)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon

10

29

100

(n)

Bold print identifies
substances for which the
Oregon Permissible
Exposure Limits (PELs) are
different than the federal
Limits. PNOR means
“particles not otherwise
regulated.”

Bold print identifies
substances for which the
Oregon Permissible
Exposure Limits (PELs) are
different than the federal
Limits. PNOR means
“particles not otherwise
regulated.”



Exposure Limits

Canada - Ontario
Occupational
Exposure Limits

US ACGIH
Threshold Limit
Values (TLV)

US NIOSH
Recommended
Exposure Limits
(RELs)

US - Minnesota
Permissible
Exposure Limits
(PELs)

US - Tennessee
Occupational
Exposure Limits
- Limits For Air
Contaminants

US - Vermont
Permissible
Exposure Limits
Table Z-1-A
Transitional
Limits for Air
Contaminants

US - Vermont
Permissible
Exposure Limits
Table Z-1-A Final
Rule Limits for
Air Contaminants

US - California
Permissible
Exposure Limits
for Chemical
Contaminants

US - Idaho -
Limits for Air
Contaminants

US - Hawaii Air
Contaminant
Limits

monoxide)
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Carbone,
monoxyde de)
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(Carbon
monoxide)
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monoxide
(Carbon
monoxide)
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monoxide
(Carbon
monoxide)
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monoxide
(Carbon
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(STEL-5
minutes))

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

35

35

25

50

35

40

40

40

55

40

29

55

40

100

200

200

200 229 1500

200

200

200

TLV® Basis COHb-emia ;
BEI

229

229

229

229



US - Alaska
Limits for Air
Contaminants

US - Michigan
Exposure Limits
for Air
Contaminants

Canada - Yukon
Permissible
Concentrations
for Airborne
Contaminant
Substances

US - Washington
Permissible
exposure limits
of air
contaminants

Canada -
Saskatchewan
Occupational
Health and
Safety
Regulations -
Contamination
Limits

US - Oregon
Permissible
Exposure Limits
(Z-1)

US - Wyoming
Toxic and
Hazardous
Substances
Table Z1 Limits
for Air
Contaminants

Canada -
Quebec
Permissible
Exposure Values
for Airborne
Contaminants
(English)

US OSHA
Permissible
Exposure Levels
(PELs) - Table
Z1

Canada -
Northwest
Territories
Occupational

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

carbon
monoxide
(Carbon
monoxide)

35

50

35

25

50

50

35

50

50

40

40

55

55

55

40

55

57

400

200

190

200

400

440

230

460

200

200

1,500

229

229

(STEL (5 min.))



Exposure Limits

(English)

Canada - Nova carbon

Scotia monoxide o5 TLV Basis

Occupational (Carbon carboxyhemoglobinemia
Exposure Limits monoxide)

Canada - Prince carbon

Edward Island monoxide o5 TLV® Basis COHb-emia ;
Occupational (Carbon BEI

Exposure Limits monoxide)

PERSONAL PROTECTION

RESPIRATOR

® Particulate. (AS/NZS 1716 & 1715, EN 1432000 & 1492001, ANSI Z88 or national equivalent)

EYE

® Safety glasses with side shields

® Chemical goggles.

® Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written
policy document, describing the wearing of lens or restrictions on use, should be created for each workplace or
task. This should include a review of lens absorption and adsorption for the class of chemicals in use and an
account of injury experience. Medical and first-aid personnel should be trained in their removal and suitable
equipment should be readily available. In the event of chemical exposure, begin eye irrigation immediately and
remove contact lens as soon as practicable. Lens should be removed at the first signs of eye redness or
irritation - lens should be removed in a clean environment only after workers have washed hands thoroughly.
[CDC NIOSH Current Intelligence Bulletin 59], [AS/NZS 1336 or national equivalent]

HANDS/FEET

Suitability and durability of glove type is dependent on usage. Important factors in the selection of gloves include

® frequency and duration of contact,

chemical resistance of glove material,

glove thickness and

dexterity

Protective gloves eg. Leather gloves or gloves with Leather facing

Wear chemical protective gloves, eg. PVC.

Wear safety footwear or safety gumboots, eg. Rubber

OTHER

Overalls.

® Eyewash unit.

® Barrier cream.

® Skin cleansing cream.

ENGINEERING CONTROLS

Metal dusts must be collected at the source of generation as they are potentially explosive.

® \acuum cleaners, of flame-proof design, should be used to minimise dust accumulation.

® Metal spraying and blasting should, where possible, be conducted in separate rooms. This minimises the risk
of supplying oxygen, in the form of metal oxides, to potentially reactive finely divided metals such as
aluminium, zinc, magnesium or titanium.

Work-shops designed for metal spraying should possess smooth walls and a minimum of obstructions, such as
ledges, on which dust accumulation is possible.



® \Wet scrubbers are preferable to dry dust collectors.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL PROPERTIES

Solid.

Does not mix with water.

State Divided solid Molecular Weight 639.33
Melting Range (°F) Not available Viscosity Not Applicable
Boiling Range (°F) Not available. Solubility in water (g/L) Immiscible
Flash Point (°F) Not applicable pH (1% solution) Not applicable
Decomposition Temp (°F) Not Available pH (as supplied) Not applicable
Autoignition Temp (°F) Not applicable Vapour Pressure (mmHG) Not applicable
Upper Explosive Limit (%) Not applicable Specific Gravity (water=1) Not available
Lower Explosive Limit (%) Not applicable Relative Vapour Density (air=1) Not Applicable
Volatile Component (%vol) Not applicable Evaporation Rate Not applicable
APPEARANCE

Crystalline powder; does not mix with water.

Section 10 - CHEMICAL STABILITY

CONDITIONS CONTRIBUTING TO INSTABILITY

Presence of incompatible materials.
Product is considered stable.
Hazardous polymerisation will not occur.

STORAGE INCOMPATIBILITY
| Metal carbonyls

are unstable in air, react vigorously with oxygen and may ignite spontaneously.
react with water and steam releasing carbon monoxide
decompose, when heated, to carbon monoxide and finely divided metal powder which is readily ignited.

Many metals may incandesce, react violently, ignite or react explosively upon addition of concentrated nitric
acid.

Metals exhibit varying degrees of activity. Reaction is reduced in the massive form (sheet, rod, or drop), compared
with finely divided forms.

can react exothermically with oxidising acids to form noxious gases.

catalyse polymerisation and other reactions, particularly when finely divided

Many metals in elemental form react exothermically with compounds having active hydrogen atoms (such as
acids and water) to form flammable hydrogen gas and caustic products.

Elemental metals may react with azo/diazo compounds to form explosive products.

Some elemental metals form explosive products with halogenated hydrocarbons.

Reacts with acids producing flammable / explosive hydrogen (H2) gas

Finely divided metal powders develop pyrophoricity when a critical specific surface area is exceeded; this is
ascribed to high heat of oxide formation on exposure to air.

Safe handling is possible in relatively low concentrations of oxygen in an inert gas

Several pyrophoric metals, stored in glass bottles have ignited when the container is broken on impact.
Storage of these materials moist and in metal containers is recommended.

The reaction residues from various metal syntheses (involving vacuum evaporation and co-deposition with a
ligand) are often pyrophoric

Carbon monoxide



® forms an extremely explosive mixture with air
® s a strong reducing agent

® reacts violently or explosively with strong oxidisers, oxygen, bromine pentafluoride, bromine trifluoride, chlorine
dioxide, chlorine trifluoride, halogens, iron oxide, nitrogen trifluoride, peroxydisulfuryl difluoride, silver oxide

® forms explosive compounds with caesium monoxide, copper perchlorate, potassium, oxygen difluoride, sodium
- these are heat-, spark-, or water sensitive

® [ncidents involving interaction of active oxidants and reducing agents, either by design or accident, are usually
very energetic and examples of so-called redox reactions.

For incompatible materials - refer to Section 7 - Handling and Storage.

Section 11 - TOXICOLOGICAL INFORMATION

ruthenium carbonyl

TOXICITY AND IRRITATION
m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.
m No significant acute toxicological data identified in literature search.

CARCINOGEN

carbon monoxide US - Rhode Island Hazardous Substance List IARC
VPVB_(VERY~ US - Maine Chemicals of High Concern List Carcinogen
REPROTOXIN

carbon ILO Chemicals in the electronics industry that have toxic effects on Reduced fertility or H
monoxide reproduction sterility si
carbon. US - California Proposition 65 - Reproductive Toxicity NSRL or MADL

monoxide (ng/day)

Section 12 - ECOLOGICAL INFORMATION

This material and its container must be disposed of as hazardous waste.

Section 13 - DISPOSAL CONSIDERATIONS

Disposal Instructions

All waste must be handled in accordance with local, state and federal regulations.

Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must
refer to laws operating in their area. In some areas, certain wastes must be tracked.

A Hierarchy of Controls seems to be common - the user should investigate:

® Reduction

® Reuse

® Recycling

® Disposal (if all else fails)

This material may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for its
intended use. Shelf life considerations should also be applied in making decisions of this type. Note that
properties of a material may change in use, and recycling or reuse may not always be appropriate. In most
instances the supplier of the material should be consulted.

® DO NOT allow wash water from cleaning or process equipment to enter drains.
® |t may be necessary to collect all wash water for treatment before disposal.

® |n all cases disposal to sewer may be subject to local laws and regulations and these should be considered
first.

® \Where in doubt contact the responsible authority.
For small quantities:
® Treat a dilute basic solution (pH 10-11) of the material with a 50% excess of commercial laundry bleach.



Control temperature by rate of bleach addition.

Adjust pH if necessary.

Stand overnight, then cautiously adjust pH to 7.

Evolution of gas may occur.

Filter solids for disposal to land-fill (subject to local regulation).
Precipitate any heavy metals by addition of sulfide.

Recycle wherever possible.

disposal if no suitable treatment or disposal facility can be identified.

Consult manufacturer for recycling options or consult local or regional waste management authority for

® Dispose of by: burial in a land-fill specifically licenced to accept chemical and / or pharmaceutical wastes or
Incineration in a licenced apparatus (after admixture with suitable combustible material)
® Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed.

Section 14 - TRANSPORTATION INFORMATION

DOT:

Symbols: None Hazard class or Division:
Identification Numbers: UN3466 PG:

Label Codes: 6.1 Special provisions:
Packaging: Exceptions: 153 Packaging: Non-bulk:

. L Quantity limitations:
Pl e ke Passenger aircraft/rail:
Quantlty L|n.1|tat|ons: Cargo 100 kg Vessel stowage: Location:
aircraft only:

Vessel stowage: Other: 40

Hazardous materials descriptions and proper shipping names:
Metal carbonyls, solid, n.o.s.
Air Transport IATA:

ICAO/IATA Class: 6.1 ICAO/IATA Subrisk:
UN/ID Number: 3466 Packing Group:
Special provisions: A3

Cargo Only

Packing Instructions: 676 Maximum Qty/Pack:
Passenger and Cargo Passenger and Cargo
Packing Instructions: 669 Maximum Qty/Pack:
Passenger and Cargo Passenger and Cargo
Limited Quantity Limited Quantity
Packing Instructions: Y644 Maximum Qty/Pack:

Shipping name:METAL CARBONYLS, SOLID, N.O.S.(contains ruthenium carbonyl)
Maritime Transport IMDG:

IMDG Class: 6.1 IMDG Subrisk:

UN Number: 3466 Packing Group:
EMS Number: F-A,S-A Special provisions:
Limited Quantities: 500 g

Shipping name:METAL CARBONYLS, SOLID, N.O.S.(contains ruthenium carbonyl)

6.1

I

IB8, IP2, IP4, T3, TP33
212

25 kg

B

None

100 kg

25 kg

1 kg

None

274



Section 15 - REGULATORY INFORMATION

ruthenium carbonyl (CAS: 15243-33-1) is found on the following regulatory lists;

"Canada Non-Domestic Substances List (NDSL)","US Toxic Substances Control Act (TSCA) - Chemical
Substance Inventory"

Regulations for ingredients

carbon monoxide (CAS: 630-08-0) is found on the following regulatory lists;

"Canada - Alberta Ambient Air Quality Objectives","Canada - Alberta Occupational Exposure Limits","Canada -
British Columbia Occupational Exposure Limits","Canada - Northwest Territories Occupational Exposure Limits
(English)","Canada - Nova Scotia Occupational Exposure Limits","Canada - Ontario Occupational Exposure
Limits","Canada - Prince Edward Island Occupational Exposure Limits","Canada - Quebec Permissible Exposure
Values for Airborne Contaminants (English)","Canada - Saskatchewan Occupational Health and Safety
Regulations - Contamination Limits","Canada - Yukon Permissible Concentrations for Airborne Contaminant
Substances","Canada CEPA Environmental Registry Substance Lists - List of substances on the DSL that meet
the human health criteria for categorization (English)","Canada Domestic Substances List (DSL)","Canada
Environmental Quality Guidelines (EQGs) Air","Canada Ingredient Disclosure List (SOR/88-64)","Canada National
Pollutant Release Inventory (NPRI)","Canada Toxicological Index Service - Workplace Hazardous Materials
Information System - WHMIS (English)","Canada Transport Dangerous Goods - Schedule 3","International
Chemical Secretariat (ChemSec) SIN List (*Substitute It Now!)","International Council of Chemical Associations
(ICCA) - High Production Volume List","US - Alaska Limits for Air Contaminants","US - California Air Toxics ""Hot
Spots™ List (Assembly Bill 2588) Substances for Which Production, Use, or Other Presence Must be
Reported","US - California Occupational Safety and Health Regulations (CAL/OSHA) - Hazardous Substances
List","US - California OEHHA/ARB - Acute Reference Exposure Levels and Target Organs (RELs)","US -
California Permissible Exposure Limits for Chemical Contaminants","US - California Proposition 65 - Priority List
for the Development of MADLs for Chemicals Causing Reproductive Toxicity","US - California Proposition 65 -
Reproductive Toxicity","US - Delaware Pollutant Discharge Requirements - Reportable Quantities","US - Hawaii
Air Contaminant Limits","US - Idaho - Limits for Air Contaminants","US - Maine Chemicals of High Concern
List","US - Massachusetts Oil & Hazardous Material List","US - Michigan Exposure Limits for Air
Contaminants","US - Minnesota Hazardous Substance List","US - Minnesota Permissible Exposure Limits
(PELs)","US - New Jersey Right to Know Hazardous Substances","US - Oregon Permissible Exposure Limits
(Z-1)","US - Pennsylvania - Hazardous Substance List","US - Rhode Island Hazardous Substance List","US -
Tennessee Occupational Exposure Limits - Limits For Air Contaminants","US - Vermont Permissible Exposure
Limits Table Z-1-A Final Rule Limits for Air Contaminants","US - Vermont Permissible Exposure Limits Table Z-1-A
Transitional Limits for Air Contaminants”,"US - Washington Permissible exposure limits of air contaminants","US -
Washington Toxic air pollutants and their ASIL, SQER and de minimis emission values","US - Wyoming Toxic and
Hazardous Substances Table Z1 Limits for Air Contaminants","US ACGIH Threshold Limit Values (TLV)","US
CERCLA Priority List of Hazardous Substances","US Clean Air Act (CAA) National Ambient Air Quality Standards
(NAAQS)","US Department of Transportation (DOT), Hazardous Material Table","US DOE Temporary Emergency
Exposure Limits (TEELs)","US EPA Acute Exposure Guideline Levels (AEGLSs) - Final","US EPA High Production
Volume Program Chemical List","US NFPA 45 Fire Protection for Laboratories Using Chemicals - Flammability
Characteristics of Common Compressed and Liquefied Gases","US NIOSH Recommended Exposure Limits
(RELs)","US OSHA Permissible Exposure Levels (PELs) - Table Z1","US Postal Service (USPS) Numerical
Listing of Proper Shipping Names by Identification (ID) Number","US Spacecraft Maximum Allowable
Concentrations (SMACs) for Airborne Contaminants","US Toxic Substances Control Act (TSCA) - Chemical
Substance Inventory","USA: Chemical Facility Anti-Terrorism Standards - List Appendix A - 6CFR 27"

Section 16 - OTHER INFORMATION

LIMITED EVIDENCE

m Inhalation and/or ingestion may produce serious health damage*.
m Cumulative effects may result following exposure*.

* (limited evidence).

Reasonable care has been taken in the preparation of this information, but the author makes no warranty of
merchantability or any other warranty, expressed or implied, with respect to this information. The author makes



no representations and assumes no liability for any direct, incidental or consequential damages resulting from
its use. For additional technical information please call our toxicology department on +800 CHEMCALL.

m Classification of the preparation and its individual components has drawn on official and authoritative sources
as well as independent review by the Chemwatch Classification committee using available literature references.

A list of reference resources used to assist the committee may be found at:

www.chemwatch.net/references.

m The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many
factors determine whether the reported Hazards are Risks in the workplace or other settings.

This document is copyright. Apart from any fair dealing for the purposes of private study, research, review or
criticism, as permitted under the Copyright Act, no part may be reproduced by any process without written
permission from CHEMWATCH. TEL (+61 3) 9572 4700.
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