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&7 BOC GASES

MATERIAL SAFETY DATA SHEET

[PRODUCT NAME; HYDRQGEN . =~ . . o

1. Product and Company ldentification

BOC Gases, BOC Gasges

Division of, Division of

The BOC Group, Inc, BQOC Canada Limited

5§75 Mountain Avemze 5975 Falbourne Street, Unit 2

Murray Hill, NJ 97974 Mississauga, Ontarie L5R IW6

TELEPHONE NUMBER: (908) 464-8100 TELEPHONE NUMBER: (905) 501-1700

24-HOUR EMERGENCY TELEFPHONE NUMBER: 24-HOUR EMERGENCY TELEFHONE NUMEBER,:
CHEMTREC (800) 424-9300 (903) 501-0802

EMERGENCY RESPONSE PLAN NO: 2-0101

PRODUCT NAME: HYDROGEN

CHEMICAL NAME: Hydrogen

COMMON NAMES/SYNONYMS: Normal Hydrogen
TDG (Canada) CLASSIFICATION: 2.1

WHMIS CLASSIFICATION: A,El

PREPARED BY: Loss Control (908)464-8100/(805)501-1700

PREPARATION DATE: &/1/95
REVIEW DATES: 06/10/04

2. Composition, Information on Ingredients

_EXPOSURE LIMITS':
INGREDIENT % VaLUME PEL-DSHA* TLV-ACGIH LDg ar LCyy
Route/Species
Hydrogen 299.5 Naone Esteblished Simple Asphyxiant Mot Availatle
FORMULA: Hz
CAd: 1363-74-0
RTECS #; Mwas00000

TRerer 10 individual STt or provinenl regulalions, a5 applicable, for limits which may be more stringent than thoss listed here.
1 A5 sted in 29 CER 1910, Subpant Z (rovised July 1, 1953).
} A mal=d in the ACGIH 2004 Threshold Limit Valucs for Chemical Substances and Fhysical Azzsats,

OSHA Regulatory Status: This material is classified as hazardous under OSHA regulations.

3. Hazards identification

EMERGENCY OVERVIEW ST
Odorless, colorless, extremely flammable gas. Dangerous firg:and explosion hazard. Avold heat,
sparks and flames. Simple Asphyxjant - This product doe’s riot contain'oxygen and may cause
asphyxia if released in & confined area. Maintain oygen levels above 19,5%. Contents under
pressure. Use and store below 125 °F. :
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|PRODUCT NAME: HYDROGEN ]

Use only in wetl-ventilated areas. Valve protection caps must remain in place unless container is secured with
valve protection outlct piped to use point. Do not drag, slide or roll cylinders. Usc a svitable hand truck for
eylinder movement. Use & pressure reducing regulator when connecting cylinder to lower pressure piping or
gystems. Do not heat cylinder by ary means to increase the discharge rate of product from the cylinder. Use a
check valve or trap in the discharge line o prevent hazardous back flov into the cylinder. Do not insert any
object (i.e.: screwdriver) into valve cap openings as this can damage the valve causing leakage.

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of non-combustible
construction away from heavily trafficked areas and emerpency exats. Do not allow the temperature where
cylinders are stored to exceed 125°F (52°C). Cylinders should be stored upright and firmly secured to prevent
falling or being knoeked over. Use a "first in-first out" inventory system to prevent full cylinders being stored
for excessive periads of time. Post *NO SMOKING” signs in use and storage areas. There should be no
sources of ignition in areas where this product is being used or stored. Outside or detached storage. is preferred.

For additional recommendations, consult Compressed Gas Associstion Pamphlets P-1, G-5, G-3.3, G-3.3,F-6
and Safety Bulletin $B-2.

Never carry a compressed gas cylinder or a container of a gas in cryogenic liquid form in an enclosed space
sueh 23 & car trunk, van or station wagen. A leak can result in a fire, explosion, asphyxiation or & toxie
eXposure.

8. Exposure Controls, Personal Protection

ENGINEERING CONTROLS:

Use focal exhaust and general ventitation systems to prevent bufld up of flammable concentrations. Small
quantities can be hendled in foreed ventilation hoods. If product is handied routinely where the poterttial for
Jeaks exists, all electrical equipmeni must be rated for use in potentially flammable atmospheres. Consult the
National Electrical Code for details.

EYE/XACE PROTECTION:
Safery goggles or glasses as appropriate for the job.

SKIN PROTECTION:
Protective gloves of material appropriate for the job. Cotton clething is recommended W prevent static build-
up.

RESPIRATORY FROTECTION:

For emergency release use a positive pressure NIOSH approved air-supplying respirator sysiems (SCBA or
airline/escape boule) using at a minimum Grade D air.

OTHER/GENERAL FROTECYION:
Safety shoes, emergeney eyewash station

MSEDS: G4 ,
Revised: 06/10/04 Page 4 of 7
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[PRODUCT NAME: HYDROGEN

9. Physical and Chemical Properties

PARAMETER VALUE UNITS
Physical state (gas, liquid, solid) : Gas
Vapor pressure : Supercritical
Vapor density at 0 °C (Air= 1) : 0.069
Evaporation point : Mot Available
Boiling point 1 -423.2 °F
: =252.5 C
Freezing point : 4348 F
1 -259.2 °C
pH : Not Applicable
Specific gravity : Mot Availshle
Oilfwater partition coefficient : Not Available
Solubility (H20 @ 60 °F; 15.6 °C) : 0.019 (volival)
QOdor thresheld : Not Applicable
Qdor and appearance : Colorless, odorless gas

10. Stability and Reactivity

STARBILITY: Stable

INCOMPATIBLE MATERIALS/CONDITIONS: Oxidizers. Hydrogen Ignites in bromine fluoride and
gxplodes in nitrile fluoride. Avoid heat, spasks, and flame.

HAZARDOUS DECOMPOSITION PRODUCTS: None.

HAZARDOUS POLYMERIZATION: Does 1ol 0CCur.

11. Toxicological Information

SKIN AND EYE: No adverse eifects have been noted in the open literawure following contact with hydrogen.
INHALATION: Hydrogen acts as a simple asphyxiant. Maintain atmosperic oxygen at or above 15.5%.
OTHER: No data.

12. Ecological Information
Product does not contain Class I or Class Il ozone depleting substances. Not toxic. Will not bioconcentrate.

13. Disposal Considerations

Do not attemprt 10 dispose of residual waste or unused quantities. Return in the shipping container PROPERLY
LABELED, WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VAL VE PROTECTION CAP
IN PLACE to BOC Gases or authorized distributor for proper disposel.

14, Transport Information

| PARAMETER ] United States DOT [ = __GCapada TDG ;
MSDS: G-4
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|PRODUCT NAME: HYDROGEN. . . - ' |

PROPER SHIPPING NAME: Hydrogen, compressed Hydrogen, compressed
[HAZARE CLASS: FX] 21
IDENTIFIGATION NUMBER: UN 1049 UN 1049
[ SHIPPING LABEL! FLAMMAELE GAS FLAMMABLE GAS

15. Regulatory Information

SARA TYYTLE LII NOTIFICATIONS AND INFORMATION

SARA TITLE III - SECTION 313 SUPPLIER NOTIFICATION:

“This product does not contain toxic chemicals subject to reporting requirements of section 313 of the
Emergeney Planning and Community Right-To-Know Act (EFCRA) of 1986 and of 40 CFR 372.

SARA TITLE III - HAZARD CLASSES:
Fire Hazard
Sudden Release of Pressure Hazard

U.8. TSCA/Canadian DSL: All ingredients are listed on the U.S, Toxic Substances Control Act (TSCA)
inventory or exémpt from listing and on the Canadian Domestic Substance List (DSL).

California Proposition 65: This product docs not contain ingredient(s) known to the State of Califoraia 1o
cause eancer or reproductive toxicity.

Canadian Controlled Products Regulations (CPR): This product has been classified in accordance with the
hazard criteria of the CPR and the MSDS contains all the information required by the CFR.

16. Other Information

NFPA HAZARD CODES HMIS HAZARD CODES RATINGS SYSTEM
Health: 0 Health: ] 0 =No Hazard
Flammability: 4 Flammability: 4 1 = Stight Hazard
Tmstability: 0 Physical Hazard: 3 2 = Moderate Hazard

3 = Serious Hazard
4 = Severe Hazard

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guxdclmes as published
in CGA Pamphlet P=19-2004, Q4 Recommended Hazard Ratings for Compressed Gases, 2 1 Edirion.

MSD3: G-4
Reviged: 06/10/04 Page6af 7
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[ PRODUCT NAME: HYDROGEN |

ALCGIH Ameriean Conferencs of Governmenia) ndustrial Hygtenists
DOT Department of Transporation

JARC Intemational Agency for Research on Cancer

NTP Matiomal Toxicology Program

D5HA Occuprational Safety and Health Adminisuation

PEL Permissible Exposure Litit

SARA Superfund Amesdments and Reautharization Act
STEL Shor Tamm Exposare Limit

™G Transportation of Dangerous Goods

TV Threshold Limin Value

WHMIS Wokplace Hazardous Materials Informaton Sysiem

Compressed gas cylinders shall not be refilled without the express written permission of the owner, Shipment
of a compressed gas cylinder which has not been filled by the owner or with hisfher (writien) consent is a
violation of transportation regulations.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES:

Although reasonable care has been taken in the preparation of this document, we extend no warranties and make
no representations as to the aceuracy or completeness of the information contained herein, and assume no
responsibility regarding the suitability of this information for the user's intended purposes or for the
consequences of its use. Each individual should make a determination as to the suitability of the information for
their particuiar purpose(s).

MSDS: G-4
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