Applications Note OS-102

This Materials Safety Data Sheet (MSDS) by BOC Gasses is the best we have found. It is posted on the Internet

""" BOC GASES

MATERIAL SAFETY DATASHEE T

PRODUCT NAME: OZONE

1. Chemical Product and Company Identification

BOC Gases, BOC Gases

Division of, Division of,

The BOC Group, Inc. BOC Canada Limited

575 Mountain Avenue 5975 FRalbourne Street, Lhit 2

Murray Hill, NJ 07974 Mississauga, @tario L5R 3V8

TELEPHONE NUMBER: (908)464-8100 TELEPHONE NUMBER: (905)50141700
24-HOUR EMERGENCY TELEP HONE NUMBER: 24-HOUR EMERGENCY TELEP HONE NUMBER:
CHEMTREC (800)424930 (905)5010802

EMERGENCY RESPONSE PLAN NO: 20101

PRODUCT NAM E: Ozone

CHEMICAL NAM E: Ozone

COMMON NAMES/'SYNONYMS: Triatomic oxygen
TDG (Canada) CLASSIFICATION: 2.3

WHMIS CLASSIFICATION: DI1A, C,D2B

PREPARED BY: Loss @ntrol (908)164-8100{9052737700

PREPARATI ON DATE: 2/14/97
REVIEW DATES: Not Applicable

2. Composit ion, Inf ormation on Ingredient s

INGREDIENT % VOLUME PEL-OSHA" TLV-ACGIH* LDso or LCs
Route/Species
Ozone 100 0.1 ppm 0.1 ppm LC50: 4800 ppb/4 H
FORMULA: O3 (Ceiling) inhalation/rat
CAS: 10028-15-6
RTECS #: RS8225000

1 Asstaedin 29 FR 1910, $bpart Z (revised July 1, 1993)

2 As steted in the ACGIH 199697 Threstold Limit Values for Chemical Substances and Fhysical Agents. Ozoneis on the“Notice of Intended
Changes” with aTLV of: 0.05 pm for heavy work; 0.08 pm for moderate work; and 0.10 gm for light work.

3. Hazards ldentification

EMERGENCY OVERVIEW
POISON GAS. OXIDIZER. Colorless to blue gas with characteristic pungent odor which is lethal at
relatively low concentrations and at short exposure periods. The primary toxic effect is lung injury
characterized by pulmonary congestion, edema, and hemorrhage. Can cause eye, nose, throat, and
respiratory irritation. Long-term exposure may result in chronic respiratory disease. Incompatible with
all oxidizable materials. Will accelerate combustion when involved in a fire situation.
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

ROUTE OF ENTRY:

Skin Contact Skin Absorption Eye Contact Inhaktion Ingestion
Yes No Yes Yes No

HEALTH EFFECTS:

Exposure Limits Irritant Sensitization
Yes Yes No
Teratogen Reproductve Hazard Mutagen
No No No

Synergstic Effects:
Co-exposuk with paticulates esults in enhancedaxic effects.

Carcinogenicity: -- NTP: No IARC: No OSHA: No

EYE EFFECTS:
May causetriritation and conjncivitis.

SKIN EFFECTS:
Adverse effecs are notinicipaied for ggs.

INGESTION EFFECTS:
Productis a ggs, ingestion is notanicipated.

INHALATI ON EFFECTS:

Inhaktion of ozone causesihgdamage chaactkrized bypulmonary congeston, edera and herarrhage.
Symptoms following acut exposue include headacheatigue, deceased ple ete and bbod pessue, coudn,
respiratory simulation, andiiritation ofthe eyes, nose frroat, and chest

NFPA HAZARD CODES HMISHAZARD CODES RATINGS SYSTEM
Heath: 4 Heath: 4 0 = No Hazard
Flammability: O Flammability: O 1 = Sight Hazard
Reactvity: 3 Reactvity: 3 2 = Modera¢ Hazard

3 = Sious Hazard
4 = Svere Hazard

MEDICAL CONDITIONS AGGRAVATED B Y EXPOSURE: Exposue 10 0zone has agavated or
acceeérated preexisting respratory disease.Irritant propergs mey aggravate preexisting eye condiions.

4. First Aid Measures

EYES:
Flush eyes with large amounts of warm water for 15 minues. If irritation, pan, swelling, lacrimation or
phobphoba pesist, seekmedical atention.

SKIN:
Adverse efects ae notanicipated following exposue o gas form of ozone.

INGESTION:
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

Unlikely as poductis a gs.

INHALATI ON:

IMMEDIATELY REMOVE TO UNCONTAMINATED AREA. Quick removal from the contaminated area is
most important. Monitor for respiratory distress and adimister oxygen or attificial respiration as ndicaied. SEEK
IMMEDIATE MEDICAL ATTENTION.

RESCUE PERSONNEL SHOULD BE EQUIPPED WITH A FULL-FACERECE ELF-CONTAINED
BREATHING APPARATUS OPERATED IN POSITIVE PRESSURE MODE.

Note to physicians: Ozone B notfound i the blood or serundue b rapi reacton with celular tissues.One of the
most sendiive measues ofozone exposeris inducton ofthe dutathione peoxidase sgtem

5. Fire Fighting Measures

Condiionsof Hammability: Nonflammeble

Flash pont: Method: Autoignition
None Not Available Temperaure: Not Available
LEL(%): Not Applicade | UEL (%): Not Applicalde

Hazardous coiyusion producs. None known

Sensitivity to mechantal shock None

Sensitivity to static dischage: None

FIRE AND EXPLOSION HAZARDS:

OXIDIZER. May acceérae preexisting fire. May initiate fire/explosion in combustble neterials. May react
explosively with alkenes, abmatic compounds, bomine, conbustble geses, dethyl ether, hydrogen bomide,
hydrogen odide, sopropylidene corpounds, and beroxidizabke materials.

EXTINGUISHING MEDIA:
Any, use nedia appopriate for suroundingfire.

FIRE FIGHTING INSTRUCTIONS:

Stop the flow of gas which is suppotingthe fire if it can be done ithoutrisk. Continue b coolfire exposed
confiners untl well after flames hae been exnguished. Firefighters shoutl weara NOSH/MSHA appoved full-
facepece sdlcontained bredting apparats (SCBA) operagd in postive pressure ode and fulturnoutgear.

6. Accidental Release Measures

Evacuae al personnefrom affecied area.A leakmay present firefexplosion hazard.Eliminate dl ignition
sources. Appropriate protecive equpmentis esseritl to preventa oxic exposue. Cleanup pesonnelshoutl be
aware of he heath and fre hazards ass@téd with an ozonedak REMOVE ALL OXIDIZABLE MATERIALS
FROM CONTAMINATED AREA. If leakisin usels equpment be cetain to purge piping with inert gas piior to
attempting repars. If leakisin containeror continervalve, conactthe appopriate emergency telephone nurher
listed in Secton 1 orcal your neaestBOC locaion.
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

7. Handling and St orage

Protectcylindess from physical danmege. Store in cool, dry, well-ventilated ara ofnon-conbusible constuction
away from heavly trafficked areas and esrgency exits. Do notallow the temperatire where cyinders are stred
to exceed 120 (49°C). Cylinders should bestored upright and firmly secured to prevent falling or being knodked
over. Full and empty cylindess shoutl be seregated. Use a "frstin-first out' inventory systemto preventfull
cylinders being stored for excessie peiiods oftime. Post "OXIDIZER - NO SMOKING OR OPEN FLAMES'
signs in the sbrage oruse aea. Open sbrage pieferred. Isolate from cormbusible and oxilizabk materials. There
shoutl be no souwtes ofignition in the sbrage oruse aga. For addtional storage reconmendations, consul
Compressed @Gs Assocation's Pamphlet P-1.

Use onl in well-ventilated areas.Vave proecton caps rastremain in place unéss cordiner s secured wth
valve outet piped b use pait. Do notdrag slde orroll cylindes. Use a suiable hand tuck for cylinder
movement. Use a pessue reducing regulator when connecéhg cylinderto lower pressue (less ban 3000 psg))
piping or systerrs. Do not heatcylinderby anymeans ¢ increase e dischage rate of productfrom the cylinder.
Use a checlvalve or tap n the discharg line o preventhazardous badkow into the cylinder.

Never carrya conpressed gs cytinder or a cordiner of a @s in cryogenic liquid formin an enabsed space such as
a cartrunk, van or station wagon. A leakcan esut in a fire, expbsion, asphyiation ora toxic exposue.
Do notuse orstore nearoxidizabke and conbustible materials.

Electrical Classfication:
No Data

8. Exposure C ontrols, Personal Prot ection

INGREDIENT % VOLUME PEL-OSHA" TLV-ACGIH* LDso or LCs
Route/Species
Ozone 100 0.1 ppm 0.1 ppm LC50: 4800 ppb/4 H
FORMULA: O3 (Ceiling) inhalation/rat
CAS: 10028-15-6
RTECS #: RS8225000

1 Asstaedin 29 FR 1910, $bpart Z (revised July 1, 1993)

2 Refer to individud state of provindal regulations as applicable, for limits which may be more stringent than those listed here.

% Asstaed in the ACGIH 199697 Threshold Limit Values for Chemical Substances and Fhysical Agents. Ozoneis on the “Notice of Intended
Changes” with aTLV of: 0.05 pm for heavy work; 0.08 pm for moderate work; and 0.10 gm for light work.

ENGINEERING CONTROLS:
Hood with forced \entilation for small quantties.

EYE/FACE PROTECTI ON:
Gas tight goggles, as necessay to prevent irritation.

SKIN PROTECTI ON:
Protecive doves asequired for the job.

RESPIRATORY PROTECTI ON:

Under nornal working condtions, bebw accepable exposuregdelines, none requed. For ozone concerations
greaker or equato 5 ppm a NOSH/MSHA approwed ful-facepece £BA or full-facepece suppéd-air respiator
may be worn.

OTHER/GENERAL PROTECTI ON:
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

Safety shoes & recommended.

9. Physical and Chem ical Properti es

PARAM ETER VALUE UNITS
Physical state (gas, Iquid, sold) . Gas

Vapor pressue at 100°F : >1am

Vapor densiy (Air = 1) 12144 ¢ @0 °C (gas)
Evapomtion pont . Not Applicabke

Boiling point : -169 °F
Freezig point : 315 °F

pH . Not Available

Specific gravity @ 70°F : Not Available

Qil/water patition coeficient : Not Available

Solubility (H,0) : 0.001%(@ 32 F)

Odor threshod : Not Available

Odor and appeance . Colorless o blue s with very pungentodor

10. Stability and Reactivity

STABILITY:
Stablke. Ozone B a stongoxidizer. Oxidation ewlves nore heatand gneraly starts ata lower temperature than
oxidation with biatomic oxygen.

INCOMPATIBLE M ATERIALS:
ALL OXIDIZABLE MATERIALS. Both organic and norganic.

HAZARDOUS DECOMPOSITION PRODUCTS:
None known.

HAZARDOUS POLYM ERIZATI ON:
Will not occur.

11. Toxicological Inform ation

Patchy damage of the ciliated cells of the uppe airway have been seen in variousexperimental animals following
exposue © 0.2 b 0.5 ppmozone ébr 7 days (8 to 24 Hday).

Human inhaktion of 80 ppb6.6 Hozone esulted in coud, respiratory depesson and dber changs.
NIOSH consders a 5 ppnconcentation of ozone “immediately Dangerous b Life and Heath(IDLH)”.

CHRONIC: Immunosuppesson has beereported in mice and ginea pgs (but notin humans)exposedd low
levels of ozone. Chronic exposue o ozone hasesuted n bronchblitis and bonchtis in animals exposed déy to
concentations sightly greaerthan 1 ppnfor 6 hous perdayfor 1 year

OTHER: While ozone has had expemental teratogenic, genotoxic, oncognic, and nutagenic effects, the extenme
reactvity, gaseous nafre, and oxicity of ozone presergdonfoundng influencesn many of these ésts. Ozone
concentations nust be caefully regulated to allow deection of mutagenicity in the absence aéxtreme toxicity and
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

ozone concendtions end o fluctuate ordrop (as ozones highly labile) over the perod of a few houss to produce
ineffective expoaures. Dueto confoundingfactors, studies are till incondusive.

12. Ecological Inform ation

FATE: Formed fromreacton betveen abmic oxygen and noleculr oxygen, ozones the principal oxidizing agent
of phobchenical snog.

13. Disposal Considerations

Recycle, rechim and dspose ofri accordance ith applicabk local, state, and federalegulations. Dispose per 40
CFR Part 261 and 262.

14. Transport | nform ation

PARAMETER United States DOT Canada TDG
PROPER SHIPPING NAME: Compressed gases, toxic, n.o.s. Compressed gases, toxic, n.o.s.
(Ozone) (Ozone)
HAZARD CLASS: 2.3 2.3
IDENTIFICATION NUMBER: UN 1955 UN 1955
SHIPPING LABEL: POISON GAS, OXIDIZER POISON GAS, OXIDIZER

15. Regulatory Inform ation

SARA HAZARD CLASSES:
Sudden Rlease of Ressure Hzard
Fire Hazard

Acute Heath Hazard

Chronic Heath Hazard

SARATITLE Il - SECTION 302, EHS:

Ozone slisted as an Eremely Hazardous Gbstance (BS) under &ction 302 of &RA Title Il with a Threshod
Plannihg Quanity (TPQ) of 100 pounds.The presence obzone m quantities in excess ofthe TPQ requires cetain
emergency planning acivities to be conduad.

SARATITLE Il - SECTION 304, EHS:
Releases obzone m quantties equako or greaer than he EHS Reportable Quanity (RQ) of 1 pound a& subgctto
reporting to the National Response @nter underSecton 304.

SARA TITLE lll - SECTION 313 SWPPLIER NOTIFICATION:

Ozone b a bxic chenical subgctto the reporting requirements of Secion 313 ofthe Energency Planning and
Community Right-To-Know Act (EPCRA) of 1986 and o040 G-R 372. This information nmust be ncluded on dl
MSDSs that are coped and ditributed for this material.

16. Other Information
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& " BOC GASES

MATERIAL SAFETY DATA SHEE' T

PRODUCT NAME: OZONE

Compiessed ggs cylinders shall not berefilled withoutthe express written pemission of the owner. Shipment of a
compressed gas cylinder which has not been filled by the owner or with his/her (written) consent is a
violation of transpotation regulations.

DISCLAI MER OF EXPRESSED AND IMPLIED WARRANTI ES:

Although reasonald cae has beergken in the prepaation of this docunent, we extend no varranties and nake no
represerdtions asa the accuracyr conpleteness of he information congined herei, and assueno
responsbilit y regarding the suitability of this information for the user's intended puposes or for the consequences
of its use. Each individud should m&e a determination as to the suitabilit y of the information for their particular

pumposes§).
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