Praxair, Inc,
4550 Kennedy Avenue
East Chicago., IN 46312

March 28, 2014

To: Praxair Distribution, Inc.
480 E 19th St
Tacoma, WA 98421

Praxair Order Number: 13483507
Purchase Order Number: 26888250-00
Specification Number: PCS-009

CERTIFICATE OF ANALYSIS

Krypton, Research, 5.0
Minimum Purity: 99.999+%

Required Components| Oxygen | Nitrogen THC Moisture COo2 CF4 Xe, Ar, H2
Customer Specification (Maximum PPM) 2.0 5.0 0.2 3.0 0.5 3.0 4.0
Cylinder Number Batch Number Liters Analytical Results
ELB 8093 922-3043-50 26 0.15 0.5 0.1 0.5 0.1 0.3 0.6
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Prepared By V Authorized Reviewer

IMPORTANT

The information contained herein has been prepared at your request by personnel within Praxair, inc. While we believe that the information is accurate within the limits of the analytical

methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the information for any particular purpose.
The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall Praxair's liability arising out of the use of the information
contained herein exceed the fee established for providing such information

Making Our Planet More Productive



*  Product: Krypton, Compressed P-4616-E Date: July 2007 Product: Krypton, Compressed P-4816-E Date: July 2007

CARCINOGENICITY: Krypton is not listed by NTP, OSHA, or IARC.

POTENTIAL ENVIRONMENTAL EFFECTS: None known. Fer further information, see section
12, Ecological Information, ¢

Praxair Matefial Safety Data Sheet

] 1. Chemical Product and Company Identification . | . | 3. Compoesition/information on Ingredients [
6 f i i i) i
Product Name: Krypton, compressed (MSDS No, Trads Names: Krypton Ses sectlon 16 for Irqponanl information about mixtures.
FAGGE) PONENT CAS NUMBE CONCENTRATION
Chemical Name; Kryplon Synonyms; None known, Erc;[’:un : |7::§EDO-Q 2 RS
| Themical Family: Rare Gas Product Grades: 3,0, 5.0 research “The symbol > means “graster than.* '
Telephona:  Emergencies: 1-B00-845-4633% Company Name: Fraxalr, Inc.
CHEMTREC: 1-800-424-9300" 39 O/d Ridgebury Road —
Rousine: 1-B00-PRAXAIR Danbury, CT 038105113 [ 4. First Aid Measures
'?’fi,i}”“’}z‘.’“;{ nam dorm 24 ":{“’ﬁ;rd"f oy i ﬁ;’”’?;:a"* ”’;:. Sposiiy cr acciinis INHALATION: Immediately remove to fresh & If not braathing, give areial respraton 17
mn ng this uct, roulina Informalion, confac ur supplfer, Prexair sa; di lifi : : X
represontative, o call 1-500-PRAYAIR (1-800-772-5247), breathing Is difficull, qualified personnel may give oxygen. Call a physician
SKIN CONTACT: No harm expeoted.
2. Hazards Identification —l SWALLOWING: An unikely route of exposure, This product is a gas at normal temperature
= - and pressura.
EMERGENCY OVERVIEW

EYE CONTACT: No ham expected.
CAUTIONI High-pressure gas.

NOTES TO PHYSICIAN: There is no spacific anlidote. This product Is neerly inerl. Treatment
Can cause rapid suffocation, of overexposure should be directed at the control of symptoms and the clinical condition of the
May cause dizziness and drowsiness.

patient.
Self-contained breathing apparatus may be required by rescue workers,

This is a colorless, odoriess gas at normal temperature and pressure. 5. Fire Fighting Measures —I
OSHA REGULATORY STATUS: This malerial Is considered hazardous by the OSHA Hazard FLAMMABLE PROPERTIES: Nonll able
Cammunications Standard (29 CFR 1910.1200). _ SUITABLE EXTINGUISHING MEDIA: Kryplon cannot calch fire, Use media appropriate for
POTENTIAL HEALTH EFFECTS: o surounding fire, .
Effects of a Singla (Acute) Ovarexposure > PRODUCTS OF COMBUSTION; r_lql_applica'b!a.

Inhatation. Asphyxiant. Effects ara due to lack of oxygen, Moderafsoncentrations may PROTECTION OF FIREFIGHTERS: CAUTION! High-pressura gas. Evacuate i personhel
cause headache, drowsiness, dizziness, exdilati , excess salivation, vomiting, and from danger area, Immediately deluge cylinders with water from maximum distance unlil cocl;
unconsciousness. Lack of oxygen can kill, then move them away from fire area.if without risk. Seff-contained breathing apparatus may be

. ion 16.) On-sil i t h OSHA 29

Skin G . No harm expacled, . (r:eg;i;egl 3?129;0\15 workers. (See section 16.) On-site fire brigades must comply witl HA

Swallowing. An unfkely foute of exposure. This product a a gas a normal temperature Specific Physical and Chamical Hazards. Krypton cannof catch fire. Heat of fira can buikd
and pressire, pressura in cylinder and cause it Io rupture, No part of cylinder should be subjected 1o a

Eye Contact, No harm expected. temperature higher than 125°F (52°C). Krypton cylinders are equipped with § pressure relief

Effacts of Rapeated (Chronic) Ovarexposura. No harm expacted, devivs. {Excepiions may exist where authorized by0OT)
2 Prot Equip t and P tions for Firefigk Firefi should wear self-
Other Effocts of Oversxposure. Nane known. contained breathing apparatus and full fire-fighting tumout gear,
Madical Conditions Aggravated by Overexposure, The toxicology and the physical and
d‘lm"ﬁleanl properties of krypton suggest that overexpasure is unlikely to aggravate existing | 6. Accidental Release Measures I
medical conditions,
- P2 STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
¥ CAUTION! High-pressure gas,
Copyright @ 1984, 1982, 1957, 2003, 2007, Praxalr Technology, Ine. Page1of8 .
Allrights ressrved.
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Product Krypton, Compressed P-4816-E Date: July 2007 Product: Krypton, Compressed P-4616-E Date: July 2007
P 1 P . E all personnel from danger area. Use self-containad EyeiFace Protection. Safely glasses are recommended, Select in accordance with OSHA 29
breathing apparatus where needed. Shut off leak if without risk. Ventilate area of lsak or move CFR 1910,133. .

Slinder 1o a wel-ventilated area. Test for sufficient oxygen, especially in canfined spaces, Raspiratory Protection, None required under normal use. However, alr-supplied respirators
befare allowing reentry, . are required when working In confined spaces with this"product. Respiratory protection must
Environmental Pracautions. Prevent wasta from contaminating the surrounding environment. |

conform to OSHA 29 CFR 1910,134. Select per OSHA 29 CFR 181 0.134 and ANSI Z88.2.
Keep parsormel away. Discard any product, residue, disposable container, or liner in an

environmentally acceptabla manner, In full compliancé with federal, state, and local regulations. '9. Physical and Chemical Properties I
If necassary; call your local supplier for assistance, ' I— = - =
1 APPEARANCE: Colorless gas
7. Handling and Storage ODOR: None
ODOR THRESHOLD; Not applicabl
PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a FHYSI(‘:TL STATE:D - i &Eﬁﬁmp&rﬁum and e
suitable hand truck to move cylinders; do not drag, roll, slide, or drop. Mever atlempt to lift a m Not applicable, .
cyilinder by its cap; the cap Is Infended solely to protect the vaive, Never insertan object l MELTING POINT a1 3t -251.27°F (-157.37°C)
{e.g., wrench, screwdriver, pry bar) into cap openings; doing so may damage the valve and — =
cause aleak. Use an adjustable strap wrench 1o remove over-tight or rusted caps. Open valve BOILING POINT at 1 atm: -244.03°F (-153.35°C)
.rfuwly._ Ilvalve Is hard fo open, discontinue use and contact your supplier. For ofher FLASH POINT (lest method): Not appli
Precautions in using krypton, sse saction 16, EVAPORATION RATE (Butyl Acetate = 1): Gas, not applicable,
PRECAUTIONS TO BE TAKEN IN STORAGE: Gas can cause rapid suffocation due to FLAMMABILITY: Nonflammable
oxygen deficiency. Store and use with adequate ventilation at all imes, Close valve after FLAMMABLE LIMITS IN AIR, % by volume: LOWER: Not UPPER: Not
@ach uss; keep closed even when empty. Fimmly sacure cylinders upright to keep them applicable. applicable,
from falling or being knocked over. Screw valve protection cap Timly in place by hand. VAPOR PRESSURE: . Not applicable.
Store only where femperature will not excead 125°F (52°C), Store full and empty cylinders | GAS DENSITY at 70°F (21.1°C) and 1 atm; 02167 IV (3.471 kg/m®)
sap:ara!s_ly. Use a first-in, first-out Inventory system fo prevent staring full eylinders for long SPEGIFIC GRAVITY (Alr = 1) 2t 70°F 21170
periods. i and 1 atm: 2.854
RECOMMENDED PUBLICATIONS: For fusther information on slorags, handling, and use, see SOLUBILITY IN WATER: - Negligible
Praxair publication P-14-153, Guidelines for Handling Ges Cylinders and Containsrs. Obtain PARTITION COEFFICIENT: noclanolwater: Not available.
from your local supplier, - : AUTOIGNITION TEMPERATURE: "~ Notapplicable,
- DECOMPOSITION TEMPERATURE: Nona
L 8. Exposure Controls/Personal Protection t l PERCENT VOLATILES BY VOLUME: 100
= 3 MOLECULAR WEIGHT: 63.80
COMPONENT DSHA PEL [ACGu-l TLV-TWA (2007) MOLECULAR FORMULA; Kr
Krypton Not established. [Not esiablished. .
IDLH = Not availabls, i ] 10. Stability and Reactivity
ENGINEERING CONTROLS: i CHEMICAL STABILITY: 7] Unstable Stable
Local Exhaust. Use & local exhaust system, if necassary, to pravent oxygen deficlency.: CONDITIONS TO AVOID: None known.
Mechanical (Genaral). General axhaust ventiation may be accaptable i can maintainan INCOMPATIBLE MATERIALS: Nons known, Krypion Is chemically unreactive but not
adequate supply of alr, : completely inert. 5 Gl
Speclal. None ; HAZARDOUS DECOMPOSITION PRODUGTS: None known.
Other. None . POSSIBILITY OF HAZARDOUS REACTIONS: [0 MayOcour [ Will Net Ocour
PERSONAL PROTECTIVE EQUIPMENT: ) - e :
Skin Protection. Waear work gloves and metatarsal shoss when handling cylindars. Select | 11. Toxicological Information Co |
shoes in accordance with OSHA 29 CFR 1810,132 and 1910.133, Regardless of protective

ACUTE DOSE EFFECTS: Krypton Is 2 simple hyxiant,
equipment, never touch live slectical parts, C o il Rrele awhyxian
STUDY RESULTS: None known,
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Product Krypton, Compressed P-4616-E Date: July 2007

12. Ecological Information -

ECOTOXICITY: No known effects.

OTHER ADVERSE EFFECTS: Kryplon doss nolo_on'ia'rn any Class | or Clasg Wl czone-depleting

chernicals.

13, Disposal Considerations
WASTE DISPOSAL METHOD: Do not atternpt to dispose of residual or unused quantfties.
Return cylinder {o supplier,

Emergency Disposal. .

CAUTION: Any disposal must be conducted in accordance with federal, stale, and lacal
ragulations.

Secure cylinder in a well-ventilated area or outdoars; then slowly discharge gas fo the
atmosphare,

[ .

14. Transport Information

DOTNMO SHIPPING NAME: _ Krypton, compressed

HAZARD PACKING IDENTIFICATION PRODUCT
CLASS: 22 |GROUPZone: . NA*  |NUMBER: UN1058 RQ: None
SHIPPING LABEL(s): NONFLAMMABLE GAS

PLACARD {when required): __ NONFLAMMABLE GAS

*NA=Not sppiicabie,

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in & secure position, in a
welkventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a
vehicle can present serious safety hazards, g

Shipment of compressed gas cylinders that have been filled without the awner’s consent is a
violation of federal law [49 CFR 173,301(b)),

MARINE POLLUTANTS: Krypton is not listed asa marine pollutant by DOT.

I 15. Regulatory Information

The following selected regulatory requirements may apply to this product. Not all such
requirements are identified. Users of this product are solely responsible for compliance with all
applicable federal, state, and local regulations.

U.S. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)

CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT OF 1580 (40 CFR Parts 117 and 302):

Reportable Quantity (RQ): None
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Product: Krypton, Campressed P-4616-E Date: July 2007

Mixtures, When you mix two or more gases or liquefisd gases, you can create additional,
unexpected hazards. Obtain and evaluate tha safety inf ion for each before
You preduce the mixture, Consult an industrial hygienist or other tralned person whan you
evaluate the end product, Remember, gases and fiquids hava propsrties that can cause serious
Injury or death.

HAZARD RATING SYSTEMS:

NFPA RATINGS: HMIS RATINGS:
HEALTH =0 HEALTH =0
FLAMMABILITY = FLAMMABILITY =0
INSTABILITY =0 "PHYSICAL HAZARD =3
SPECIAL = BA (CGA recommends this o designale Simple Asphyxiant.)
STANDARD VALVE COMNECTIONS FOR U.S, AND CANADA:
THREADED: 0-3000 psig CGA-580
. 3001-5500 psiy  CGA-BB0
: 5001-7500 psiy  CGA-BTT
PIN-INDEXED YOKE: Not applicable
ULTRA-HIGH-INTEGRITY CONNECTION: CGA-718

Usa the proper CGA connections, DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. Ses CGA pamphist V-1 listed balow.
Ask your supplier about free Praxair safety literature as referred 1o in this MSDS and on the
label for this product, Further information can be found in the following materials published by
the Compressad Gas Asscciation, Inc. (CGA), 4221 Walney Road, 5% Floor, Chantilly, VA
20161-2023, Telephone (703) 788-2700, htip:/fwww.caanet. com/Publication.asp.

AV-1 - Safe Handling and Sfbréga of Compressed Gases

P Safe Handling of Compressed Gases in Containars

SB-2 Oxygen-Deficient Almospheres

V-1 Compressed Gas Cylinder Valve Inlst and Outlst Gonneciions
- Handbook of Compressed Gasss, Fourth Edition
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Product: Krypten, Compressed P-4616-E

SARA: SUPERFUND AMENDMENT AND REAUTHCRIZATION ACT:

SECTIONS 302/304: Require emergency planning based on Threshold Planning
Quanfity (TPQ) and release reporting based on Reportable Quantities (RQ) of
Extremely Hazardous Substances (EHS) (40 CFR Part 355):

TPQ: None

EHS RQ (40 CFR 355): Mona & S _ -
SECTIONS 211/312: Require submission of MSDSs and raporting of chamical
inventorias will identification of EPA h;zar}:l categorles, The hazard categories for

this product are as follows;
IMMEDIATE: Yes __ PRESSURE: Yes
DELAYED: No™ ™~ = - REACTIVITY: No
FIRE: No

SECTION 313: Requires submission of annual repérte of release of toxic chemicals
that appear in 40 CFR Part 372,
Krypton is not subject to reporting under Section 313,

40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTIOM: Requires d and impl ion of risk

management programs at facilities that maﬁufamura, usa.rstnrs, or gtherwise handle
regulated substances in quantities that exceed specified thresholds,

Krypton is not listed as a regulated substance.
TSCA: TOXIC SUBSTANCES CONTROL ACT: Kryplon Is listed on the TSCA inventory.
OSHA: OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION;
29 CFR 1810.118: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS: Requires facilities to deveiop a process safety management program
based on Threshold Quanilities (TQ) of highly hazardous chemicals,
Krypton Is not listed In Appendix A as a highly hazardous chemical.
STATE REGULATIONS: %
CALIFORNIA: Kryplon is not listed by Califagia under the SAFE. DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 886 (Proposition-5).

PENNSYLVANIA: Krypton s subjec to HaPENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).

I - i ' 16. Other Information

Be sure 1o read and understand all labels and instructions supplied with all contalners of this
product.

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure
gas. Use piping and equipment adequaltely dasigned to withstand pressures to be
encountered. Prevent reverse flow, Reverse flaw into cylinder may cause rupture, Use a
check valve or other protective device In any fine or piping from the cylinder. Gas can cause
rapid suffocation due to oxygen deficlency. Store and use with adequate ventilation at all
times. Close valve afier each use; keep closed even when empty. Neverworkona
pressurizad system. If there is a leak, close the cylinder valve, Blow the system down In a
safe and environmentally sound manner In compliance with all federal, state, and local laws;

then repair the leak. Never place » compressad gas cylinder where It may become part of
an electrical circuit.
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Product Krypton, Compressed P-4618-E Date: July 2007

Praxair asks users of this product to study this MSDS and become aware of product hazards
and safety Information. To promote safe use of this product, & user should (1) notify employees,
agenis, and contractors of the information in this MSDS and of any other known product
hazards and safety information, {2) furnish this information to each purchaser of the product,

and (3) ask each purchaser to notify its employees and customers of the product hazards and
safety information,

The opinions expressed herein are thosa of qualified experls within Praxair, Inc, We
believe that tha information contained herein is ‘current as of the date of this Material
Safety Data Sheet. Since the use of this Information and the conditions of usa of tha
product are not within the control of Praxair, Ing,, it is'the user's abligation to
determine the conditions of safe use of the product.

Praxair MBOSs are furnishad on sale or delivary by Praxair or the indepandent distrlbutors and suppliers
who packsge and sell our producls. To oblain current MSDSs for thasa producls, contacl your Praxair
sales representative or local disiributar or supplisr, or download from www.praxair.com. If you have
questions regarding Praxalr MSDSs, would like the form numbar and date of the latest MSDS, or would
like the names of the Praxair suppliers in your area, phone or write the Praxair Gall Center (Phone: 1-
BOO-PRAXAIR; Address: Praxair Call Center, Praxai, Inc., PO Box 44, Tonawanda, NY 14151-0044),

Fraxairand the Flowing Airstreem design are tradamarks or registered tradamarks of
Praxair Technology, Inc. in tha Uniled States and/ar other countriss,

e Praxair, Inc.
ZZPRAXAIR. 5 O Fdgesary Foad
Danbury, CT 06510-5113
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