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Structure Probe, Inc.
P.O. Box 656 West Chester, PA 19381-0656 USA
Phone: 1-(610)-436-5400 Fax: 1-(610)-436-5755

Safety Data Sheet

Date Effective: August 9, 2016

Spi3spi@2spi.com 01810-AD SPI Chem™ Uranium Oxide

http://lwww.2spi.com
Manufacturer's CAGE: 1P573

Section 1.1: Identification

Chemical Name/Synonyms ....... Uranium Oxide

Product or Trade Name ............. SPI Chem™ Uranium Oxide
CAS #'S vt 1344-57-6

Chemical Formula...................... uo:

Section 1.2: Relevant Uses/Restrictions

This material is prepared for use as a standard or in inter-laboratory comparison programs at analytic
laboratories, which routinely handle uranium. Recipients of this material are expected to be in compliance with
29 CFR 1910.1200(h), which requires employers to provide employees with effective information and training on

hazardous chemicals in their work area.

Section 1.3: Supplier of the Safety Data Sheet

SPI Supplies Division

Structure Probe, Inc.

P.0. Box 656 West Chester, PA 19381-0656 USA
Phone: 1-(610)-436-5400 Fax: 1-(610)-436-5755
spi3spi@2spi.com

http://lwww.2spi.com

Manufacturer's CAGE: 1P573

Section 1.4: Emergency telephone number

Emergencies
Contacting CHEMTREC:

24 Hour Emergency Use Only #'s...
Worldwide phone: 1-(703)-741-5970

Toll-free phone: 1-(800)-424-9300 USA + Canada only

Section 2: Hazard Identification

2.1 Classification of the substance

OSHA Hazards:

Toxic by inhalation, toxic by ingestion.
Target Organs:

Kidney, Liver, Lungs, Brain


mailto:spi3spi@2spi.com
http://www.2spi.com/
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http://www.2spi.com/

GHS Classification
Skin irritation (Category 2)
Eye Irritation (Category 2)
Specific target organ toxicity — repeated exposure (Category 2)
Specific target organ toxicity — acute exposure (Category 2)

2.2 Label elements

Pictogram

Signal Word: Danger

Hazard statements:

H301: Toxic if swallowed

H331: Toxic if inhaled

H371: May cause damage to organs: Kidneys
Other: Danger of Cumulative Effects.

Other hazards: Radioactive

Precautionary statements:

P261: Avoid breathing dust/fume/gas/mist/vapors/spray

P262: Do not get in eyes, on skin, or on clothing

P270: Do not eat, drink or smoke when using this product

P309+311: IF exposed or you feel unwell: Call a POISON CENTER or doctor/physician
P271: Use only outdoors or in a well-ventilated area

2.3 Other Hazards:

R23/25: Toxic by inhalation and ingestion

R33: Danger of cumulative effects

S20/21: Wen using do not eat, drink or smoke

S45: In case of accident or if you feel unwell seek medical advice immediately
S61: Avoid release to the environment

Carcinogen Status:

OSHA: N

NTP: N

IARC: N

CERCLA Ratings (Scale 0-3) System USA

Health ... 3

Fire Hazard ................... 0
Reactivity ........cccceeeeenne 0
Persistence.................. 3



NFPA Rating (Scale 0-4)

Health ........ccccooviiieennn 3
Flammability.................. 0
Reactivity .......cccceeeeeenns 0

'Section 3: Composition

3.1 Substances:

Uranium Oxide, UO2  100% CAS# 1344-57-8 EC# 092-012-003
EINECS# 215-700-3  ICSC# 1261
RTECS: YR4705000

'Section 4: First Aid Measures

4.1 Description of first aid measures:

INHALATION

Conscious victims should immediately leave the area of airborne contamination, move to a restricted area for
evaluation and decontamination, and ask facility safety personnel for assistance. Before entry into areas of
airborne contamination, rescuers should don respirators with high-efficiency particulate filters or self-contained
air supply. If victim's breathing has stopped, perform artificial respiration; if possible use mechanical means,
which prevent contamination of the rescuer.

A nasal swab should be obtained by trained (radiation) safety personnel. After obtaining the swab, the victim
should be instructed to cough and blow his nose to eliminate as much material as possible, and to wash or wipe
his face. Obtain medical assistance immediately. The victim and victim's clothing, personal items, and
equipment should be monitored for external contamination. If delay will not impact the health of the victim,
decontamination should be started before the victim is moved to the medical area. Rescue and safety personnel
who enter the contaminated area or assist the victim should be monitored for contamination and decontaminated
if necessary.

SKIN CONTACT

Inform facility safety personnel and follow all instructions. In general, the victim should thoroughly wash the
contaminated area with soap and water, taking special care to clean body crevices such as fingernails. The
victim should monitor for residual contamination or be monitored by another person, as called for by site safety
documents. Skin injuries and abrasions increase the danger that uranium may penetrate the skin. It is best not
to shave the victim or to use harsh brushes. If water and soap have not removed the uranium, seek expert
advice. Do not apply organic solvents, which may be toxic, may be absorbed through the skin, and may
increase the solubility and absorption of the uranium.

Skin contamination may indicate that material inhalation, ingestion, or contamination of clothing or equipment
has occurred. Contaminated clothing, personal items, or equipment must be cleaned or discarded. The water
used for decontamination procedures must be treated as if it contains radioactive materials and treated or
disposed of appropriately. Rescue and safety personnel who come in contact with a contaminated area or victim
should be monitored for contamination and decontaminated if necessary.

EYE CONTACT

Immediately flush the eyes with large amounts of water for at least 15 minutes, occasionally lifting the upper and
lower lids. If available, follow with an isotonic solution. Obtain medical assistance immediately. If delay will not
impact the victim’s health, monitor the victim before transfer to the medical facility and, if necessary,
decontaminate clothing, personal items, and skin. Any water or other cleaning agents used in decontamination
procedures must be suspected of containing radioactive material and treated or disposed of accordingly.
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Rescue and safety personnel who enter the accident area or assist the victim must be monitored for
contamination and decontaminated if necessary.

INGESTION

Immediately rinse the mouth, being careful that the victim does not swallow the water used for this purpose.
Uranium is not easily absorbed from the digestive system, but is a fore dangerous hazard when inhaled.
Therefore, it may be better to remove stomach contents by pump than by vomiting. Obtain medical advice and
assistance immediately. If medical advice or assistance is not immediately available, vomiting may be induced,;
care should be taken to avoid aspiration of vomitus. So not induce vomiting in an unconscious person. Vomitus
and lavage fluids can assist safety personnel in determining the level of exposure and should be saved for later
examination. The victim should be monitored for contamination of the skin or clothing. If delay will not impact
the victim’s health, decontamination should be attempted before the victim is transported to a medical facility.
Rescue and safety personnel who enter a contaminated area or assist a contaminated victim should be
monitored for decontamination.

Self-protection of the first aider: No additional information available.
4.2 Most important symptoms and effects, both acute and delayed: No additional information available.

4.3 Indication of any immediate medical attention and special treatment needed: No additional information
available.

\Section 5: Fire Fighting Measures

5.1 Extinguishing media: Dry chemical, carbon dioxide, water spray, or regular foam. (See the most
recent Emergency Response Guidebook, (ERG), developed jointly by Transport Canada
(TC), the U. S. Department of Transportation (DOT) and the Secretariat of Transportation and
Communications of Mexico (SCT).

5.2 Special hazards arising from the substance or mixture:

Fire and Explosion Hazard: Negligible fire hazard when exposed to heat or flame.

Hazardous combustion products: Thermal decomposition may release toxic / Hazardous gases.
5.3 Advice for firefighters

Special protective equipment and precautions for firefighters: Wear NIOSH/MSHA approved self-
contained breathing apparatus, flame and chemical resistant clothing, hats, boots, and gloves. Move
container from fire area if you can do it without risk. Cool container with water from maximum distance.

Contact local, state, or Department of Energy radiological response team. Avoid breathing dusts and
fumes, keep upwind. Delay cleanup until instructions are received from Radiation Authority. Keep
unnecessary people out of area until it is declared safe by proper authorities.

'Section 6: Accidental Release Measures

6.1 Personal precautions:

Personal protections and protective equipment: Do not tough damaged containers or spilled material.
Damage to outer container may not affect primary inner container.

6.2 Environmental precautions: Do not allow release into the environment.

6.3 Methods and material for containment and cleaning up:
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Emergency Procedures / Methods and Materials for Containment and Clean-up:

Inform facility safety personnel. Untrained personnel should not touch damaged containers or spilled material.
Undamaged packages may be moved to a radiologically controlled area for monitoring and decontamination, if
necessary. Small spills may be cleaned up using a HEPA filtered vacuum cleaner. Large spills may be settled
by sprinkling with water and diked for later disposal. Stay upwind; keep unnecessary people away.

Delay clean up until arrival or instruction of qualified Radiation Authority.

6.4 Reference to other sections:
See Section 7 for safe handling information.
See Section 13 for disposal information.

\Section 7: Handling and Storage

7.1 Precautions for safe handling

Avoid contact with skin, eyes and clothing. When using, do not eat, drink or smoke. Avoid breathing dust. Wash
thoroughly after handling. Use only with adequate ventilation.

The route of entry of UO: into the body which is potentially most serious, and is also most likely if exposure is
accidental, is through inhalation.

Facilities which use radioactive materials such as uranium, must examine their operations for occupational
hazards, including chemical toxicity, radiation exposure, and radioactive contamination. Operations which have
the potential for producing airborne particulate or powdered uranium materials must be conducted only in HEPA
filtered fume hoods or HEPA filtered glove boxes and monitored by CAAM or personal sampler as appropriate.
When airborne contamination is possible, personnel in the airborne contamination area must be provided with
appropriate protective gear including eye protection and respirators with high-efficiency particulate filters or self-
container air supply.

Facilities and laboratories, which use or handle uranium materials, must develop safety programs which have
been approved by appropriate regulatory bodies and include emergency and accident response procedures.
Personnel who work with radioactive materials must pass appropriate training in handling procedures. Trained
radiation safety personnel must be on call during all procedures, which have the potential for harm to personnel
for facility assets.

Uranium is a radioactive material, which decays primarily by emission of alpha particles and gamma radiation.
Beta radiation is emitted by uranium decay products, which are present in most uranium materials. Alpha
particles are not highly penetrating; the outer skin layer protects internal tissues from damage due to an external
source of alpha particles. However, alpha radiation can be extremely dangerous to cells immediately adjacent to
the source of radiation. Therefore, extreme care should be taken to avoid inhalation, ingestion, or contact with
an open wound or sore. Facilities which handle uranium must evaluate the potential for harmful exposure to
radiation and shield workers to comply with ALARA (As Low As Reasonably Achievable) requirements.

Care should be taken to prevent accidental ingestion of uranium materials. Protective clothing including lab
coats or disposable coveralls and safety glasses or goggles, must be worn. When operations are such that
splashing, splattering, or other types of contamination may occur, users should wear disposable gloves and shoe
covers. Solids and solutions should not be allowed to contact eyes, skin or clothing.

Personnel who could become contaminated by uranium materials should wash and monitor their hands before
touching their face, personal clothing, eyeglasses, pens, laboratory notebooks, or laboratory instruments or
equipment. Surfaces, which could become contaminated, must be cleaned and monitored for radioactive
contamination on a regular basis. Personnel should not eat, drink, smoke, chew gum, apply cosmetics, or
perform any other action which could lead to inhalation or ingestion of radioactive materials while within a room
or area in which such materials have been stored or used.



VENTILATION: When working with dry powders, provide process enclosure ventilation. Depending upon the
specific workplace activity and the radioactivity of the isotope, a more stringent ventilation system may be
necessary to comply with exposure limits set for by law (10 CFR 20.203).

RESPIRATOR: Follow the recommendations given in the NIOSH Pocket Guide to Chemical Hazards (U.S.
Department of Health and Human Services, available through the U.S. Government Printing Office); NIOSH
criterial documents or 29 CFR 191- Subpart Z (U.S. Department of Labor).

The specific respirator selected must be based on contamination levels found in the work place, must not
exceed the working limits of the respirator, and be jointly approved by the National Institute for Occupational
Safety and Health and the Mine Safety and Health Administration (NIOSH/MSHS).

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
Use a self-contained breathing apparatus that has a full face-piece respirator with a high-efficiency particulate
filter. Alternatively, use a supplied-air respirator with a full face-piece and operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained breathing apparatus.

7.2 Conditions for safe storage, including any incompatibilities:
Store in radioactive materials area. Keep storage container tightly closed. Store separately from incompatible
materials. Observe all Federal, State, and local regulations when storing this substance.

7.3 Specific end uses

This material is prepared for use as a standard or in inter-laboratory comparison programs at analytic
laboratories, which routinely handle uranium. Recipients of this material are expected to be in compliance with
29 CFR 1910.1200(h), which requires employers to provide employees with effective information and training on
hazardous chemicals in their work area.

Section 8: Exposure Controls and Personal Protection

8.1 Control parameter and Personal Protection

Workplace exposure limits:
0.05 mg/m3 OSHA TWA
0.2 mg/m3® ACGIH TWA,; 0.6 mg/m3 ACGIH STEL
0.2 mg/m® NIOSH Recommended TWA; 0.6 mg/m3 NIOSH Recommended STEL

Biological limit values: No additional information available.
8.2 Exposure controls
Occupational exposure to radioactive substances must adhere to standards established by the

Occupational Safety and Health Administration, 29 CFR 1910.96, and/or the Nuclear Regulatory Commission, 10
CFR Part 20.

Section 9: Physical and Chemical Properties

9.1 Information on basic physical and chemical properties

Appearance: Brown to copper-red to black crystals

Odor: Data not available

Odor threshold: Data not available

pH Data not available.

Melting point/Freezing point: 5176-5248 °F (2858-2898 °C)
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Boiling point/Boiling point range: decomposes

Specific gravity: 10.96

Flash Point: Data not available

Evaporation rate: Data not available

Flammability (solid, gas): Data not available

Upper/lower flammability or explosive limits: Data not available
Vapor Pressure: Data not available

Vapor density: Data not available

Relative density: Data not available

Solubility: Insoluble in water and in dilute acids. Soluble in nitric acid and concentrated sulfuric acid.
Partition coefficient (n-octanol/water): Data not available
auto-ignition temperature: Data not available

Decomposition temperature: Data not available

Viscosity: Data not available

Explosive properties: Data not available

Oxidizing Properties: Data not available

Chemical family: Metal oxide, radioactive

9.2 Other information
The half-lives of the various uranium isotopes are as follows:
233U = 1.54x105 y
234U = 2.47x105 y
235U =7.04 x 108 y
236U =2.39x 107 y
238U =4.51x 109y
The specific activities of the various uranium isotopes are as follows:
233U = 3.6 x 102 MBg/g (9.7 x 10 ci/g)
234U = 2.3 x 102 MBg/g (6.2 x 10-Ci/g)
235U = 7.8 x 102 mbQ/G (2.1 X 106 Ci/g)
236U = 2.3 MBg/g (6.3 x 10 Ci/g)
238U = 1.2 x 10> MBq/g (3.3 x 107 Ci/g)
See 10 CFR Chapter 1, Pt. 71, Appendix A.

'Section 10: Stability and Reactivity

10.1 Reactivity: See below.

10.2 Chemical Stability: Stable under normal temperatures and pressures except for radioactive disintegration.
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10.3 Possibility of Hazardous Reactions:

POLYMERIZATION: Hazardous polymerization has not been reported to occur under normal temperature and
pressure conditions.

10.4 Conditions to avoid: Excessive heat.

10.5 Incompatible materials: Bromine Trifluoride: Rapid reaction below 135 °C.

10.6 Hazardous decomposition products: Thermal decomposition may release hazardous and toxic gases.

'Section 11: Toxicological Information

OVERVIEW: Uranium oxide is a brown to copper-red to black solid. Inhalation, ingestion, or absorption through
skin abrasions may lead to heavy metal toxicity or radiation poisoning. Avoid inhalation or contact with skin,
eyes, and clothing. Wash thoroughly after handling. Use only with adequate ventilation.

11.1 Information on toxicological effects

POTENTIAL HEALTH EFFECTS:
a. Inhalation:

Short Term Exposure: Inhalation of uranium powders may irritate the respiratory system.
Exposure may cause irreversible kidney damage or acute necrotic arterial lesions. Inhalation of large particles of
uranium materials or chronic exposure to uranium powders may result in radiation damage to internal tissues,
especially the lungs and bones; the likelihood and extent of radiation damage increases with higher uranium
enrichments.

Long Term Effects: In addition to effects from short term exposure, damage may include
pulmonary fibrosis and malignant pulmonary neoplasia, anemia and blood disorders, liver damage, bone effects,
sterility, and cancers.

b. Skin Contact:
Short Term Exposure: Contact with uranium powders may result in dermatitis. Contact with
uranium solutions may allow absorption of uranium through the skin.
Long Term Effects: See Short Term Exposure.

c. Eye Contact:
Short Term Exposure: Uranium powders and particulate matter may cause redness and
swelling of the eyes and eye damage.
Long Term Effects: Exposure to radiation may cause cataracts.

d. Ingestion:
Short Term Exposure: Exposure may cause kidney damage or acute necrotic arterial lesions.
Mya also affect the liver. Chronic exposures may cause radiation damage to internal tissues. The likelihood and
extent of damage increases with higher enrichments and longer exposure periods.
Long Term Effects: Same effects as short-term exposure.

'Section 12: Ecological Information

12.1 Toxicity: No additional information available.

12.2 Persistence and degradability: No data available.

12.3 Bio-accumulative potential: No data available.

12.4 Mobility in soil: No data available.

12.5 Results of PBT and vPvB assessment: No data available.
12.6 Other adverse effects: No additional information available.




Section 13: Disposal Considerations

13.1 Waste treatment methods

Observe all Federal, State, and local regulations when disposing of this substance.

Section 14: Transport Information

The U.S. Department of Transportation (D.O.T.) Code of Federal Regulations (49 CFR Parts 100-185), the
International Air Transportation Association (IATA), International Civil Aviation Organization (ICAO) and
International Maritime Organization (IMDG __ are all factored into the classification and transport of material.

The following are to be determined on a case by case basis:
Proper Shipping Name
Hazard Class
UN/ID Number
Special Information
Packing Group

Classification of substances with multiple hazards must be determined in accordance with the criteria presented
in the above mentioned regulations. Due to the various quantities/combinations of materials being shipped at
one time, the information above must be determined based on the characteristics of the specific shipment.

Section 15: Regulatory Information

15.1 Safety, health and environmental regulations/ legislation specific for the substance or mixture
TSCA: CAS# 1344-57-6 is listed.
CERCLA SECTION 103 (40 CFR 302.4): CAS# 1344-57-6 is not listed.
SARA SECTION 302 (40 CFR 355.30): CAS# 1344-57-6 is not listed.
SARA SECTION 304 (40 CFR 355.40): CAS# 1344-57-6 is not listed.
SARA SECTION 313 (40 CFR 372.65): CAS# 1344-57-6 is not listed.
OSHA PROCESS SAFETY (29 CFR 1910.119): CAS# 1344-57-6 is not listed.
CALIFORNIA PROPOSITION 65: CAS# 1344-57-6 is not listed.
SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40 CFR 370.21):
Acute Hazard: Yes
Chronic Hazard: Yes
Fire Hazard: No
Reactivity Hazard: No
Sudden Release Hazard: No

15.2 Chemical Safety Assessment

Recipients of this material must have developed internal safety procedures which guard against accidental
exposure to radioactive and toxic materials, contamination of the laboratory environment, or criticality. Personnel
who handle radioactive materials must have been thoroughly trained in the safety procedures developed by and
for their laboratory.

Creation Date: 09 August 2016

Abbreviations and acronyms:

IMDG: International Maritime Code for Dangerous Goods

DOT: US Department of Transportation

IATA: International Air Transport Association

ACGIH: American Conference of Governmental Industrial Hygienists
EINECS: European Inventory of Existing Commercial Chemical Substances
ELINCS: European List of Notified Chemical Substances

CAS: Chemical Abstracts Service (division of the American Chemical Society)
NFPA: National Fire Protection Association (USA)
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HMIS: Hazardous Materials Identification System (USA)
LC50: Lethal concentration, 50 percent

LD50: Lethal dose, 50 percent

PBT: Persistent, Bio-accumulative and Toxicological
vPVB: very Persistent and very Bio-accumulative
NIOSH: National Institute for Occupational Safety
OSHA: Occupational Safety Health

TLV: Threshold Limit Value

PEL: Permissible Exposure Limit

REL: Recommended Exposure Limit

STEL: Short Term Exposure Limit

Section 16: Other Information

Disclaimer of Liability:

Caution! Do not use SPI Supplies products or materials in applications involving implantation within the body;
direct or indirect contact with the blood pathway; contact with bone, tissue, tissue fluid, or blood; or prolonged
contact with mucous membranes. Products offered by SPI Supplies are not designed or manufactured for use in
implantation in the human body or in contact with internal body fluids or tissues. SPI Supplies will not provide to
customers making devices for such applications any notice, certification, or information necessary for such
medical device use required by US FDA (Food and Drug Administration) regulation or any other statute. SPI
Supplies and Structure Probe, Inc. make no representation, promise, express warranty or implied warranty
concerning the suitability of these materials for use in implantation in the human body or in contact with internal
body tissues of fluids.

The information and recommendations set forth above are taken from sources believed to be accurate as of the
date hereof, however SPI Supplies and Structure Probe, Inc. make no warranty with respect to the accuracy of
the information or the suitability of the recommendations, and assume no liability to any user thereof. The
information contained in this sheet does not constitute a hazard assessment and should not be used in place of
the user's own assessment of work place risks as required by other health and safety legislation. Be aware of
the Structure Probe, Inc. Copyright Policy. Structure Probe, Inc. grants a nonexclusive license to make unlimited
copies of this safety sheet for internal use only. Quite obviously, this information would pertain only to this
material when purchased from SPI Supplies as product from other sources, with other ingredients and impurity
levels could have substantially different properties.
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