Chemical Name: Ethylene MSDS No.: MG021 eviBed: 02

MIRAGAS ®

Material Safety Data Sheet

Section 1 - Product and Company Identification

Synonyms: Ethylene, Ethene

Chemical Name: Ethylene

Chemical Family: Petrochemical

Material Use: Feedstock for chemical and polymeittsssis
Chemical Formula: €,

Supplier Name: Miragas Co. Ltd.

Address of Supplier: Zhucun Industrial Park, Pendfichuan, Luoyang, Henan 471311, China
Telephone Number: +86 379-69581176

Emergency Telephone Number: +86 379-69581179
Fax: +86 379-69581180

Email addressBureau@miragases.com

Section 2- Hazards Identificatic

HMIS Ratings: Health: 1 Fire: 4 Physical HazardPe&sonal Protection: chemical goggles, gloveginasr
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard
NFPA Ratings: Health: 1 Fire: 4 Reactivity: 2
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

Emergency Overview
DANGER! EXTREMELY FLAMMABLE LIQUEFIED GAS This prauct is a colorless
liquefied gas while under high pressure with a swselrocarbon odor. Ethylene is highly
volatile, when released it will disperse as a higlhmmable vapor cloud. Consider need for
immediate emergency isolation and evacuation. kapmy travel to some distant source of
ignition and flash back. DO NOT ATTEMPT TO EXTINGEH A GAS FIRE UNLESS
LEAK SOURCE CAN BE ISOLATED AND SHUT OFF. Contautith liqguefied gas may
cause frostbite.
Excessive inhalation of this material causes hdaadlizziness, nausea and loss of
coordination and in extreme conditions coma andipbsdeath.

Potential Health Effects: Eye
Contact of the eye with the liquefied gas may caesere injury or frostbite.

Potential Health Effects: Skin
Contact of the skin with the liquefied gas may Hesu severe blistering, injury or
frostbite. Product does not penetrate through khe s

Potential Health Effects: Ingestion
Ingestion of this product is extremelyikely. However, contact of the mouth or throat
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with the liquefied gas may result in serious injonyfrostbite.

Potential Health Effects: Inhalation

This product is a mildly narcotic asphytigas that can cause unconsciousness/death if
OXYGEN levels are sufficiently reduced. Excessimbalation of this material causes
headache, dizziness, nausea and loss of coordipaftid in extreme conditions coma and
possibly death. High concentrations may triggeartiieat irregularities, and possible
cardiac sensitization.

Section 3 - Composition/Information on Ingredientg

CAS#

Component Percent by Wt.

74-85-1

Ethylene >99.95%

Additional Information
This product is considered to be hazardous U 2@8é&2FR 1910.1200 (Hazard Communication).
This material is a controlled product under Cana#itdMIS regulations.
This material is regulated as a hazardous matedimhgerous goods for transportation.
See Section 8 for applicable exposure limits. See Section 11 for applicable toxicity data.

Section 4 - First Aid Measures

First Aid:

First Aid:

First Aid:

First Aid:

Eyes

Remove contact lenses, if it can be dafelys Immediately flush eyes with water for at
least 15 minutes, while holding eyelids open. Sewdical attention if symptoms
develop or persist.

Skin

For skin contact, wash immediately withagoand water. Seek medical attention if
symptoms develop or persist. Thaw frostbite slowikh lukewarm water. DO NOT RUB
affected area. Do not pull off adherent clothingbjects. Seek medical attention at once.

Inhalation

Move affected individual to non-contamithtair. Loosen tight clothing such as a collar,
tie, belt or waistband to facilitate breathing. émmediate medical attention if the
individual is not breathing, is unconscious ornfyather symptoms persist. WARNING:
Contact through mouth-to-mouth resuscitation magepa secondary risk to the rescuer.
Avoid mouth-to-mouth contact by using a mouth shiel guard to perform artificial
respiration.

Ingestion
DO NOT INDUCE VOMITING. Loosen tight cldatilg such as a collar, tie, belt or
waistband. Seek immediate medical attention. Exartiie lips and mouth to ascertain
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whether the tissues are damaged. Thaw frostbiteomth slowly with luke warm water,
ensuring that the conscious affected individualsde& gag or choke. If the individual is
not breathing, qualified personnel should performouth-to-mouth resuscitation.
WARNING: Contact through mouth-to-mouth resuscitatimay pose a secondary risk to
the rescuer. Avoid mouth-to-mouth contact by usingouth shield or guard to perform
artificial respiration.

First Aid: Notes to Physician
For more detailed medical emergency supjdormation call 1-800-561-6682 or
1-403-314-8767 (24 hours Emergency Response). Tireainsciousness, frostbite nausea,
hypotension, seizures and cardiac arrhythmias ie ttonventional manner.
Sympathomimetics or catecholamines should be astoieused with caution (lowest
effective dose) because of possible cardiac sesiith. Administer oxygen by mask if
there is respiratory distress.

Section 5 - Fire Fighting Measures

General Fire Hazards
Pipeline and container explosion hazardsean@mely high when this product is exposed to
heat or flame. May BLEVE explosively when heatedrwolved in a fire. Use
massive quantities of water to cool fire-exposegeloies or containers. Immediately
withdraw in case of fire and tank venting or heigtdloration of a tank. Vapors may travel
to some distant source of ignition and flash badRO NOT ATTEMPT TO EXTINGUISH
A GAS FIRE UNLESS LEAK SOURCE CAN BE ISOLATED ANDHUT OFF. Be aware
of possibility of re-ignition. When pressure in antainer needs to be controlled consider
setting up emergency flaring. Consider need for
immediate emergency isolation and evacuation foeagt 800 meters (1/2 mile). If tank is
involved in a fire, ISOLATE for 1600 meters (1 mile all directions.

Explosion Hazards
Vapors may form an explosive mixture with aiKeep containers away from source of heat
or fire. Highly explosive in the presence of sparkise, heat and oxidizing agents.
Containers may explode when heated and rocket away.

Hazardous Combustion Products
Upon combustion, this product emits carboonaxide, carbon dioxide, and/or low
molecular weight hydrocarbons.

Extinguishing Media
Dry chemical, foam, carbon dioxide, and wdtey. Do not use water jets. Adding water
directly to pooled liquid will heat liquid and iresse evolution of highly flammable gas.
Foam cover may help suppress evolution of flammajale. Use massive quantities of
water to cool fire-exposed containers and to ptgiecsonnel.
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DO NOT ATTEMPT TO EXTINGUISH A LEAKING GAS FIRE UNESS LEAK
SOURCE CAN BE ISOLATED AND SHUT OFF. Let unconted fires burn off.
Monitor water run-off for flammability, and prevefnbm entering ditches, drains and sewers,
or other confined or underground spaces.

Fire Fighting Equipment/Instructions

Reference 2004 Emergency Response Guidel@dke # 116P for additional details and
instructions. Position upwind. Keep unnecessarggerel away. Move containers from fire
area if you can do so without risk. Fight fire framaximum distance or use unmanned
holders or monitor nozzles. Immediately withdrawcase of fire and container venting or
heat discoloration of a container. Let uncontrofiegls burn off. Fire fighters should wear
full-face, self-contained breathing apparatus dednhal protective clothing. Avoid inhaling
any smoke and combustion materials. Remove anc abeadestroy any contaminated
clothing. Cool containers with flooding quantitie§ water until well after the fire is out.
Control runoff waters to prevent entry into ditcheswers, drains, underground or confined
spaces and waterways.

Section 6 - Accidental Release Measurds

Evacuation Procedures
Isolate area. Keep unnecessary personnel. aiest stand-by emergency and fire fighting
personnel. Monitor surrounding area for build-uglafmmable air concentrations.

Small Spills
Isolate spill or leak area for 50-100 met¢r§4-328 feet). Eliminate all potential ignition
sources. Stop leak remotely or when safe to dassound all approved equipment used in
area. Keep area isolated until any detectable flanlengas has been dispersed.

Large Spills
Consider initial downwind evacuation for &ast 800 meters (1/2 mile). Eliminate all
potential ignition sources. Stop leak remotely ohnew safe to do so. Alert stand-by
emergency and fire fighting personnel. Monitor sunding area for build-up of flammable
gas concentrations. Ground all approved equipmerd un area. Evacuate personnel to
upwind of the spill area, and position at a safgagice. Consider use of water spray to reduce
vapors or divert vapor cloud drift. High expansfoam cover may help suppress evolution of
flammable gas. Prevent flammable vapors or ligfrios) entering ditches, drains and sewers,
or other confined or underground structures. Acdatians of gas may persist in low areas.
Keep area isolated until any detectable flammabtehas been dispersed.

Special Procedures
Contact local police/emergency services apgrapriate emergency telephone numbers
provided in Section 1. Ensure that statutory argllegory reporting requirements in the
applicable jurisdiction are met. Wear appropriatetgrtive equipment and clothing during
cleanup. Individuals without appropriate protectaguipment should be excluded from area
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of spill until cleanup has been completed.

See Section 8 for recommended Personal Protective Equiiame see Section 13 for waste disposal considerations.

Section 7 - Handling and Storag

4]

Handling Procedures

Keep locked up or secured. This material banstored as a flammable gas or liquid
depending on the temperature and pressure. Handielly enclosed, grounded, properly

designed and approved transfer and storage systdseswith adequate ventilation. Avoid

inhalation. Keep away from uncontrolled heat andoinpatible materials. Ground all

material handling and transfer equipment to dideigauild-up of static electricity. Wear

suitable protective equipment including thermallptpctive gloves. No smoking or open
flames permitted in storage, use or handling aréémere possible, collect and flare vents. If
used in refrigeration, check drains are not plugmedl valves are working and not plugged by
ice formed from the vaporizing liquid.

Storage Procedures

Storage area should be clearly identified| iMeminated, clear of obstruction and accessible
only to trained and authorized personnel. Storegiounded, properly designed and
approved pressure containers and away from incabhpanaterials. Store and use away
from heat, sparks, open flame, or any other ignisource. Store according to applicable
codes or regulations for liquefied pressurized gaseapplicable to cylinders, vessels, piping,
buildings, rooms, cabinets, allowable quantitiesl aninimum storage distances. Have
appropriate extinguishing capability in storageaafe.g. sprinkler system, portable fire
extinguishers) and flammable gas detectors. Stqueggsure vessels should be above ground
and disked. Keep cylinders secure while in storaga transportation.

Section 8 - Exposure Controls / Personal Protectipn

Exposure Guidelines

A: General Product Information
Refer to published exposure limits - use ¢ifeccontrol measures and PPE to maintain
worker exposure to concentrations that are bel@seahimits. Ensure that eyewash stations
and safety showers are proximal to work locations.

B: Component Exposure Limits
ACGIH, OSHA, NIOSH, EPA, Alberta, and Ontaegposure limit lists have been checked for
major components listed with CAS registry number®ther exposure limits may apply, check
with proper authorities.
*Note: The Vacated OSHA Permissible Exposureits (PELSs) are those provided in the 1989
update to OSHA's Air Contaminants Standard 29 C#FR011000. These limits were vacated
by the U.S. Court of Appeals, Eleventh Circuit mzty be enforceable in some states.
Ethylene (74-85-1)

ACGIH: 200 ppm TWA; 230 mg/m3 TWA
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ENGINEERING CONTROLS
Engineering methods to reduce hazardous erpcme preferred controls. Methods include

mechanical ventilation (dilution and local exhaysthcess or personal enclosure, remote and
automated operation, control of process condititeask detection and repair systems, and
other process modifications. Ensure all exhaustilaion systems are discharged to outdoors,
away from air intakes and ignition sources. Sugpifficient replacement air to make up for air
removed by exhaust systems. Administrative (promdweontrols and use of personal

protective equipment may also be required.
PERSONAL PROTECTIVE EQUIPMENT

Personal Protective Equipment: Eyes/Face
Wear safety glasses. Use of chemical goggheierua full-face shield is recommended if

contact with liquefied vapor is possible.

Personal Protective Equipment: Skin/Hands/Feet
Use impervious gloves designed to prevenizirepof body tissues if contact with liquefied

gas is possible. Wear chemical-resistant safetyvesr with good traction to prevent slipping.
Work clothing that sufficiently prevents skin corttaand prevents freezing of body tissues if
contact with liquefied gas is possible should benwsuch as coveralls and/or long sleeves and
pants. Fire resistant (i.e., Nomex) or natural rfiedothing (i.e., cotton or wool) is
recommended. Synthetic clothing can generate stldadricity and is not recommended where

flammable vapor releases may occur.

Personal Protective Equipment: Respiratory
If engineering controls and ventilation is safficient to prevent buildup of aerosols or vapor

and/or oxygen concentrations are low, appropriatsupplied breathing apparatus should be

used.

Personal Protective Equipment: General
Personal protective equipment (PPE) should b®tconsidered a long-term solution to

exposure control. Employer programs to properlgdeffit, maintain, and train employees to
use equipment must accompany PPE. Consult a compathistrial hygiene resource, the
PPE manufacturer's recommendation, and/or appécabbulations to determine hazard

potential and ensure adequate protection.
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Section 9 - Physical & Chemical Properties|
Physical State and Gas at room temperature,
o Color: Colorless
Appearance: liquid under pressure
Odor: Sweet, faint Odor Threshold: 270-600 ppm
, 750 psia at 1T (50T);
pH: Not applicable Vapor Pressure:

938 psia at 2C (69.8F")

Vapor Specific Gravity @
0C and 14 psia (Air=1)

0.975

Boiling Point:

103.8C (-154.8F)

Melting Point:

-169C (272.2F)

Solubility (H20)

Negligible (131mg/I at
20 C(68TY))

Heat of Vaporization at

Critical Temperature:

3.07 BTU/b at 9.
(48.6 °F)

Critical Properties:

721 psia

Evaporation Rate (n-Buty

Immediate at 2T

Dispersion Properties:

Partially dispersed in cold

water, hot water, alcoholg

Acetate=1) (68T")
ethers
) Specific Gravity ) - )
Percent volatile: 100 % 0.568 at its boiling point
(Water=1)
. Range: 45@ to 490C
Octanol/H20 Coeff.: Log Kow=1.13 Auto Ignition:

(842F to 914F)

Flash Point:

-136C(-212.8F)

Flash Point Method:

Not available

Upper Flammable Limit
(UFL)

Range: 28.6%~36%

Lower Flammable Limit
(LFL):

Range:2.3%~3.02%)

Flammability

Classification:

Extremely Flammable

Section 10 - Stability & Reactivity Information

Chemical Stability

This product is moderately reactive, and npglymerize, decompose, or become
self-reactive under certain conditions of shockghhitemperatures, high pressures, or

contamination.

Chemical Stability: Conditions to Avoid
Keep away from heat, sparks, or open flame.

Incompatibility

Product can react with water to form hydrat&soid strong acids, strong oxidizing agents,
chlorine, halogens, organic peroxides, ozone amdgan dioxide.
brittle after contact with liquefied gases, and nfay without warning.
select and test equipment, gaskets, and hosegligallp to ensure integrity and compatibility.

Many materials become
Carefully
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Hazardous Polymerization
Hazardous polymerization can occur at elel/&mperature and pressure in the presence of a

catalyst.

Corrosivity
Not considered to be corrosive.

Hazardous Decomposition
Upon decomposition, this product emits carboanoxide, carbon dioxide and/or low
molecular weight hydrocarbons.

Special Remarks
Vapors may form an explosive mixture with aiMay polymerize explosively when heated or
involved in a fire. May react vigorously with oxiing agents. Liquefied gas may explode on
contact with hot water (45°C - 75°C) (113°F - 1B)(°

Section 11 - Toxicological Information

A: Acute Toxicity - General Product Information

This product is not considered acutely toxi&thylene gas is not irritating to the skin and
eyes. The liquefied form will cause freezing buginestbite) to the eyes and skin. At very
high exposures, ethylene gas produces an anesdifgat. Excessive exposures may cause
headache, muscular weakness, dizziness, nausea,ofosoordination, and in extreme
conditions coma and possibly death. High concdatrsitmay trigger heartbeat irregularities.
Excessive amounts in the air in an enclosed spiteagrease the amount of oxygen and
may cause asphyxiation.

B: Acute Toxicity - LD50/LC50
Ethylene (74-85-1) Inhalation LC50 Rat: X8 ppm/4H

C: Chronic Toxicity - General Product Information
Inhalation of ethylene by Sprague Dawley raisgoncentrations of 0, 300, 1000, 3000 and
10,000 ppm, 6 hours/day, 5 days/week for 14 weg&se not found to cause any toxic effects.

D: Chronic Toxicity - Carcinogenic Effects
ACGIH, EPA, IARC, OSHA, and NTP carcinogertdifiave been checked for selected similar
materials or those components with CAS registry lmens

Ethylene  (74-85-1)
ACGIH: A4 - Not Classifiable as a Human Carcinogen
IARC:  Monograph 60 [1994], Supplement 7 [1987td@ 3 (not classifiable))
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Section 12 - Ecological Information

Ecotoxicity

A: General Product Information
This product is not considered harmful to digulife, and has limited absorption into soil and
sediment. Ethylene is a natural plant hormone prediuby plants at all stages of growth in
varying amounts. Terrestrial plants such as frlitwers and nursery stock show diverse
effects from ethylene exposure. For example, geaasd grassy vegetables such as lettuce are
resistant to ethylene. However, several specieflogfers (orchids, carnations, etc.), and
vegetables such as tomatoes, potatoes, peppenss bed peas are sensitive to ethylene
exposure. Under certain conditions, emissions nmyribute to photochemical formation of
ground level ozone and possible smog formation.

B: Component Analysis - Ecotoxicity - Aquatic/Testgal Toxicity
Ethylene (74-85-1)
120 Hr EC50 Daphnia magna: 53.402 mg/L

Environmental Fate/Mobility
Product is highly volatile and will partiticapidly to air on release to land or water. Prodsict
largely insoluble in water, and evaporates rapfaiyn surface soils and water. Potential for
mobility in soil is considered to be low.

Persistence/Degradability
The lifetime of ethylene in the atmospheregesnfrom 0.4 to 4 days, with an average of 1.5
days, and is strongly dependent on the amountrdigst.

Bioaccumulation/Accumulation
Bioconcentration potential is low. Log Kowlisl 3.

Section 1% Disposal Consideratio

U.S./Canadian Waste Number & Descriptions

A: General Product Information
This product is known to be a hazardous wasterding to US and Canadian regulations. The
use, mixing or processing of this product may alteis product. Contact federal,
provincial/state and local authorities in ordergenerate or ship a waste material associated
with this product to ensure materials are handlpdrapriately and meet all criteria for
disposal of hazardous waste. DO NOT ATTEMPT TO MSE OF BY UNCONTROLLED
IGNITION.

See Section 7: Handling and Storage and Sectidgx@osure Controls/Personal Protection for addilitraadling

information that may be applicable for safe harglénd the protection of employees.

Waste generator is advised to carefully consideaftlus properties and control measures needed
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for other materials that may be found in the waste.

B: Component Waste Numbers
No EPA Waste Numbers are applicable for this préslwomponents.

Section 14 - Transportation Information

US DOT Information
Shipping Name: Ethylene
UN/NA #: UN1962 Hazard Class: 2.1
Required Label(s): FLAMMABLE GAS
Additional Info.: 2004 Emergency Response @habk, Guide # 116P.

Canadian TDG Information
Shipping Name: Ethylene, compressed
UN/NA #: UN1962 Hazard Class: 2.1
Required Label(s): FLAMMABLE GAS
Additional Info.: 2004 Emergency Response Guideb@kide # 116P.

International Air Transport Association (IATA) aidAO Information
Shipping Name: Ethylene
UN #: UN1962 Hazard Class: 2.1
Required Label(s): FLAMMABLE GAS

International Maritime Dangerous Goods (IMDG) Code
Shipping Name: Ethylene
UN #: UN1962 Hazard Class: 2.1
Required Label(s): FLAMMABLE GAS

Section 15 - Regulatory Information

International Regulations
Component Analysis - International Inventory Status

Component CAS# US-TSCA CANADA-DSL| EU-EINECS

Ethylene 74-85-1 Yes Yes Yes

B: USA Federal & State Regulations
Ongoing occupational hygiene, medical suraede programs, or site emission or spill
reporting may be required by Federal or State egiguis. Check for applicable regulations.

USA OSHA Hazard Communication Class
This product/material is considered hazardawsder 29 CFR 1910.1200 (Hazard
Communication). HCS Classes: HCS CLASS: Flammaéate g
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USA Right-to-Know - Federal
This material contains one or more of theofwlhg chemicals required to be identified under
SARA Section 302 (40 CFR 355 Appendix A), SARA &att313 (40 CFR 372.65) and/or
CERCLA (40 CFR 302.4).
Ethylene (74-85-1)
SARA 313: 1.0 % de minims concentration

USA Right-to-Know - State

The following components appear on one or nadrime following state hazardous substances
lists. Some components (including those present iontrace quantities, and therefore not listed in
this document) may be included on the Right-To-Kriists of other U.S. states. The reader is
therefore cautioned to contact his or her MIRAGASresentative or Miragas Product Integrity
group for further U.S. State Right-To-Know informget

Component CAS NJ PA

Ethylene 74-85-1 Yes Yes

D: Canadian Regulations - Federal and Provincial

WHMIS Ingredient Disclosure List (IDL)
No components are listed in the WHMIS IngretiBisclosure List (IDL).

WHMIS Classification
Workplace Hazardous Materials Information 8gst(WHMIS): This product has been
classified in accordance with Canadian ControlleadBct Regulations (CPR) hazard criteria
and this MSDS contains complete CPR- required rinddion.
WHMIS CLASS A: Compressed gas
WHMIS CLASS B1: Flammable gas

Other Regulations
Ongoing occupational hygiene, medical suraede programs, or site emission or spill
reporting may be required by Federal or Provinadiefulations. Check for applicable
regulations.

Section 16 - Other Information

NOTES: Revisions are routinely updated every tiypesrs or on necessary.



