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SECTION 1. IDENTIFICATION

Product name . Freon™ 407C (R-407C) Refrigerant
Product code ;. D11710681

SDS-ldentcode . 130000000517

Manufacturer or supplier's details

Company name of supplier  : The Chemours Company FC, LLC
Address © 1007 Market Street

Wilmington, DE 19801 United States of America (USA)
Telephone © 1-844-773-CHEM {outside the U.S5. 1-302-773-1000)
Emergency telephone . Medical emergency: 1-866-595-1473 (outside the U.S. 1-302-

773-2000) ; Transpori emergency: +1-800-424-9300 (outside
the U.S. +1-703-527-3887)

Recommended use of the chemical and restrictions on use
Recommended use . Refrigerant

Restrictions on use . For professional users only.

SECTION 2. HAZARDS IDENTIFICATION

GHS classification in accordance with the OSHA Hazard Communication Standard (29 CFR
1910.1200)

Gases under pressure . Liquefied gas

Simple Asphyxiant

GHS label elements
Hazard pictograms

Signal Word : Warning

Hazard Statements . H280 Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.

Precautionary Statements
Storage:

P410 + P403 Protect from sunlight. Store in a well-ventilated
place.
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Other hazards

Vapors are heavier than air and can cause suffocation by reducing oxygen available for breathing.
Misuse or intentional inhalation abuse may cause death without warning symptoms, due to cardi-
ac effects.

Rapid evaporation of the product may cause frostbite.

SECTION 3. COMPOSITION/ANFORMATION ON INGREDIENTS 5

Substance / Mixture . Mixture
Components i
Chemical name. S lCAS-No... .. |~ Concentration (% wiw). - :
1,1,1,2-Tetrafluoroethane# 811-97-2 52
Pentafluoroethane# 354-33-6 24
iDifluoromethane# 75-10-5 24

# Voluntarily-disclosed non-hazardous substance

SECTION 4. FIRST AID MEASURES

General advice . In the case of accident or if you feel unwell, seek medical ad-
vice immediately.
When symptoms persist or in all cases of doubt seek medical
advice.

if inhaled . Ifinhaled, remove to fresh air.
Get medical attention if symptoms occur.

In case of skin contact . Thaw frosted parts with lukewarm water. Do not rub affected
area. ) ' o
Get medical attention immediately.

In case of eye contact . Get medical attention immediately.
If swailowed : . ingestion is not considered a potentiai route of exposure.

Most important symptoms . May cause cardiac arrhythmia.
and effects, both acute and Other symptoms potentially related to misuse or inhalation
delayed abuse are
Cardiac sensitization
Anaesthetic effects
Light-headedness
Dizziness
confusion
Lack of coordination
Drowsiness
Unconsciousness
Contact with liguid or refrigerated gas can cause cold burns
and frostbite.

Protection of first-aiders : No special precautions are necessary for first aid responders.

Notes to physician . Because of possible disturbances of cardiac rhythm, ca-
techolamine drugs, such as epinephrine, that may be used in
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situations of emergency life support should be used with spe-
cial caution.

Suitable extinguishing media
Unsuitable extinguishing
media

Specific hazards during fire

fighting

Hazardous combustion prod-
ucts

Specific extinguishing meth-

ods

Special protective equipment
for fire-fighters

SECTION 5. FIRE-FIGHTING MEASURES

Not applicable
Will not burn

Not applicable
Will not burn

Exposure to combustion products may be a hazard to heaith.
if the temperature rises there is danger of the vessels bursting
due to the high vapor pressure.

Hydrogen fluoride
carbony! flueride
Carbon oxides
Fluorine compounds

Use extinguishing measures that are appropriate to local cir-
cumstances and the surrounding environment.

Fight fire remotely due to the risk of explosion.

Use water spray to cool unopened containers,

Remove undamaged containers from fire area if it is safe to do
50.

Evacuate area.

Wear self-contained breathing apparatus for firefighting if
necessary.
Use personal protective equipment,

Personal precautions, protec-

tive equipment and emer-
gency procedures

iEnvironmental precautions

Methods and materials for
containment and cleaning up

SECTION 6. ACCIDENTAL RELEASE MEASURES

Evacuate personnel to safe areas.

Avoid skin contact with leaking liquid (danger of frostbite).
Ventilate the area.

Follow safe handiing advice (see section 7} and persenal pro-
tective equipment recommendations (see section 8).

Avoid release to the environment.
Prevent further leakage or spillage if safe to do so.
Retain and dispose of contaminated wash water,

Ventilate the area.

Local or national regulations may apply to releases and dispo-
sal of this material, as well as those materials and items em-
ployed in the cleanup of releases. You will need to determine
which regulations are applicable.

Sections 13 and 15 of this SDS provide information regarding
certain local or national requirements.

SECTION 7. HANDLING AND STORAGE
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Technical measures . Use equipment rated for cylinder pressure. Use a backflow
' preventative device in piping. Close valve after each use and
when empty.
Local/Total ventilation :  Use only with adequate ventilation.
Advice on safe handiing . Avoid breathing gas.

Handle in accordance with good industrial hygiene and safety

practice, based on the results of the workplace exposure as-

sessment

Wear cold insulating gloves/ face shield/ eye protection. |
Valve protection caps and valve outlet threaded plugs must
remain in place uniess container is secured with valve outlet
piped to use point.

Use a check valve or trap in the discharge line to prevent ha-
zardous back flow into the cylinder.

Prevent backfiow into the gas tank.

Use a pressure reducing reguiator when connecting cylinder
to lower pressure (<3000 psig) piping or systems.

Close valve after each use and when empty. Do NOT change
or force fit connections.

Prevent the intrusion of water into the gas tank.

Never attempt to lift cylinder by its cap.

Do not drag, slide or roll cylinders,

Use a suitable hand truck for cylinder movement.

Keep away from heat and sources of ighifion.

Take precautionary measures against static discharges.
Take care {o prevent spills, waste and minimize release to the
environment.

Conditions for safe storage . Cylinders should be stored upright and firmly secured to pre-
vent falling or being knocked over.
Separate full containers from empty containers.
Do not store near combustible materials.
Avoid area where salt or other corrosive materials are present.
Keep in properly labeled containers.
Keep in a cool, well-ventilated place.
Keep away from direct sunlight.
Store in accordance with the particular national regulations.

Materials to avoid : Do not store with the following product types:
Self-reactive substances and mixtures
Crganic peroxides
Oxidizing agents
Flammabile liguids
Flammable solids
Pyrophoric liquids
Pyrophoric solids
Self-heating substances and mixtures
Substances and mixtures which in contact with water emit
flammable gases
Explosives
Acutely toxic substances and mixtures
Substances and mixtures with chronic toxicity
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Chemours-

Recommended storage tem- <126 °F /<52 °C

perature
Storage period : >10y

Further information on stor-
age stability

The product has an indefinite shelf life when stored properly.

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Ingredients with workplace control parameters

Components - -+ 70 | CAS-No.... .. | Value type Control parame- Basis . .. i
R o oino F(Formof.o . |ters/Permissible | -
ERETE o nl Dexposure). - | concentration 0 oo .
1.1,1,2-Tetrafluoroethane 811-87-2 TWA 1,000 ppm US WEEL
Pentafluoroethane 354-33-6 TWA 1,000 ppm US WEEL
Diflucromethane 75-10-5 TWA 1,000 ppm US WEEL

Engineering measures
Minimize workplace exposure concentrations.

Personal protective equipment
Respiratory protection

Ensure adequate ventilation, especially in confined areas.

General and local exhaust ventilaon is recommended to

Hand protection
Material

Remarks

Eye protection

Skin and body protection

maintain vapor exposures below recommended limits. Where
concentrations are above recommended limits or are
unknown, appropriate respiratory protection should be worn.
Follow OSHA respirator regulations (20 CFR 1810.134) and
use NIOSH/MSHA approved respirators. Protection provided
by air purifying respirators against exposure to any hazar-
dous chemical is limited. Use a positive pressure air supplied
respirator if there is any potential for uncontrolled release,
exposure levels are unknown, or any other circumstance
where air purifying respirators may not provide adequate
protection.

Low temperature resistant gloves

Choose gloves to protect hands against chemicals depending
on the conceniration gpecific to place of work, For special
applications, we recommend clarifying the resistance to che-
micals of the aforementioned protective gloves with the glove
manufacturer. Wash hands before breaks and at the end of
wotkday. Breakthrough time is not determined for the pro-
duct. Change gloves often!

Wear the following personal protective equipment:
Chemical resistant goggles must be worn.
Face-shield

Skin should be washed after contact.

A9
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Protective measures

Hygiene measures

Wear cold insulating gloves/ face shield/ eye protection.

If exposure to chemical is likely during typical use, provide
eye flushing systems and safety showers close to the wor-
king place.

When using do not eat, drink or smoke.

Wash contaminated clothing before re-use.

Appearance

Icoior

10dor

Odor Threshold

.
Nieiting point/freezing point

Initial boiling point and boiting

Evaporation rate
Flammabiiity (solid, gas)
Upper explosion limit / Upper

Hlammability limit

Lower explosion limit / Lower
flammability limit

\apor pressure

IRelative vapor density
Relative density

iDensity

Solubility(ies)

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Liquefied gas
colorless
slight, ether-like

No data available
No data available
No data available

-46.5 °F /-43.6 °C

Not applicable

Not applicable

Will hot burn

Upper flammability limit
Method; ASTM E681
Nonhe.

Lower flammability limit
Method: ASTM E681
None. .
11,803 hPa (77 °F / 25 °C)
No data available

1.14 (77 °F 125 °C)

1.136 gfem? (Y7 °F 1 25 °C)
(as liguid)

e
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Water solubility . No data available
Partition coefficient: n- : Not applicable
octanolfwater
Autoignition temperature : 12685 °F/685°C
IDecomposition temperature . No data available
Viscosity
Viscosity, kinematic : Not applicable
iExplosive properties : Not explosive
Oxidizing properties :  The substance or mixiure is not classified as oxidizing.
gParticIe size :  Not applicable

SECTION 10. STABILITY AND REACTIVITY
Reacfivity . Not classified as a reactivity hazard.

Chemical stability . Stable if used as directed. Follow precautionary advice and
avoid incompatible materials and conditions.

Possibility of hazardous reac- : Can react with strong oxidizing agents.
tions
Conditions to avoid © This substance is not flammable in air at temperatures up to

100 °C {212 °F) at atmospheric pressure. However, mixtures
of this substance with high concentrations of air at elevated
pressure and/or temperature can become combustible in the
presence of an ighition source. This substance can also be-
come combustible in an oxygen enriched environment {oxy-
gen concentrations greater than that in air). Whether a mixture
containing this substance and air, or this substance in an oxy-
gen enriched atmosphere become combustible depends on
the inter-relationship of 1) the temperature 2) the pressure,
and 3) the proportion of oxygen in the mixture. in general, this
substance should not be allowed to exist with air above at-
mospheric pressure or at high temperatures; or in an oxygen
enriched environment. For example this substance should
NOT be mixed with air under pressure for leak testing or other
PUrposes.

Heat, flames and sparks.

incompatible materials :  Oxidizing agents

Hazardous decomposition :  No hazardous decomposition products are known.
products
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SECTION 11. TOXICOLOGICAL INFORMATION

Information on likely rouies of exposure

Inhalation
Skin contact
Eye contact

Acute toxicity
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane:

fAcute oral toxicity . Assessment: The substance or mixture has no acute oral tox-
icity
Acute inhaiation toxicity . LC50 (Rat): » 567000 ppm

Exposure time: 4 h
Test atmosphere; gas
Method: OECD Test Guideline 403

No ohserved adverse effect concentration (Dog): 40000 ppm
Test atmosphere: gas
Remarks: Cardiac sensitization

Lowest observed adverse effect concentration (Dog): 80000
ppm

Test atmosphere: gas

Symptoms: May cause cardiac arrhythmia.

Cardiac sensifisation threshold Iimit (Dog). 334,000 mg/m?®
Test atmosphere: gas
Symptoms: May cause cardiac arrhythmia.

Acute dermal toxicity . Assessment: The substance or mixture has no acute dermal
toxicity

Pentafluoroethane:

Acute inhalation toxicity :  LC50 (Rat): > 800000 ppm
Exposure time: 4 h

Test atmosphere: gas

Method: OECD Test Guideline 403

No observed adverse effect concentration {Dog): 75000 ppm
Remarks: Cardiac sensitization

Cardiac sensitisation threshold limit (Dog): 368.1568 mg/m?®
Remarks: Cardiac sensitization

Difluoromethane:

Acute oral toxicity . Assessment: The substance or mixture has no acute oral tox-
icity
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Acute inhalation toxicity : LC50 {Raty: = 520000 ppm

Exposure time: 4 h
Test atmosphere: gas
Method: OECD Test Guideline 403

No observed adverse effect concentration (Dog): 350000 ppm
Test atmosphere: gas
Remarks: Cardiac sensitization

Lowest observed adverse effect concentration (Dog): >
350000 ppm

Test atmosphere: gas

Remarks: Cardiac sensitization

Cardiac sensitisation threshold limit {Dog): > 735,000 mg/m®
Test atmosphere: gas
Remarks: Cardiac sensitization

Acute dermal toxicity . Assessment: The substance or mixture has no acute dermal
toxicity

Skin corrosionfirritation
Not classified based on available information.

Components;

1,1,1,2-Tetrafluoroethane:

Result . No skin irritation -
Difluoromethane:

Result . No skin irritation

Serious eye damage/eye irritation
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane: '
Resuit :  No eye irrifation
Difluoromethane:

Result : No eye irritation

Respiratory or skin sensitization
Skin sensitization
Not classified based on available information.

Respiratory sensitization
Not classified based on available information.

ame
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Components:

1,1,1,2-Tetrafluoroethane:

Routes of exposure . 8kin contact
Result :  negative
Routes of exposure . Inhalation
Species : Rat

Result . negative
Routes of exposure ; Inhalation
Species : Humans
Result . negative
Difluoromethane:

Routes of exposure : Skin contact
Result ©  negative

Germ cell mutagenicity
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane:

Genotoxicity in vitro » Test Type: Bacterial reverse mutation assay (AMES)
Method: OECD Test Guideline 471
Result; negative

Test Type: Chromosome aberration test in vitro
Method: OECD Test Guideline 473
Resuit: negative

iGenotoxicity in vivo . Test Type: Mammaiian erythrocyte micronucleus test (in vivo
cytogenetic assay)

Species: Mouse

Application Route: inhalation (gas)

Method: OECD Test Guideline 474

Result: negative

Test Type: Unscheduled DNA synthesis (UDS) test with
mammalian liver cells in vivo

Species: Rat

Application Route: inhalation {gas)

Method: OECD Test Guideline 486

Result: negative

1Germ cell mutagenicity - : Weight of evidence does not support classification as a germ
Assessment cell mutagen.

Pentafluoroethane:

Genotoxicity in vitro :  Test Type: Bacterial reverse mutation assay ({AMES)

Method: OECD Test Guideline 471
Result: negative

SA0/19..
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Test Type: In vitro mammalian cell gene mutation test
Result: negative
Remarks: Based on data from similar materials

Test Type: Chromosome aberration test in vitro
Method: OECD Test Guideline 473
Result: negative

gGenotoxicity in vivo 1 Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)

Species: Mouse

Application Route: inhalation {(gas)

Method: OECD Test Guideline 474

Result: negative

Difluoromeathane:

IGenotoxicity in vitro . Test Type: Bacterial reverse mutation assay (AMES)
Method: OECD Test Guideline 471
Result: negative

Test Type: Chromosome abetration test in vitro
Method: OECD Test Guideline 473
Result: negative

IGenotoxicity in vivo . Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)

Species: Mouse

Application Route: inhalation (gas)

Method: OECD Test Guideline 474

Result: negative

Germ cell mutagenicity - : Weight of evidence does not support classification as a germ
Assessment cell mutagen.

Carcinogenicity
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane:

Species : Rat

Application Route . inhalation (gas)

Exposure time © 2Years

Method . OECD Test Guideline 453

Resuit ©  negative

Carcinogenicity - Assess- . Weight of evidence does not support classification as a car-
ment cinogen

IARC No ingredient of this product present at levels greater than or equal t0 0.1% is

identified as probable, possible or confirmed human carcinogen by JARC.

OSHA No component of this product present at levels greater than or equal to 0.1% is
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on OSHA's list of regulated carcinogens.
NTP No ingredient of this product present at levels greater than or equal o 0.1% is

identified as a known or anticipated carcinogen by NTP.

Reproductive toxicity

Mot classified based on available information.

Components:

1,1,1.2-Tetrafluoroethane:
[Effects on fertility

fEffects on fetal development

Reproductive foxicity - As-
sessment

Pentafluoroethane:
|Effects on fertility

{Effects on fetal development

Difluoromethane:
|Effects on fertility

fEffects on fetal development

Species: Mouse
Application Route: Inhalation
Result: negative

Test Type: Combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test
Species: Rabhbit

Application Route: inhalation {gas)

Method: OECD Test Guideline 414

Result: negative

Weight of evidence does not support classification for repro-
ductive toxicity

Test Type: Cne-generation reproduction toxicity study
Species: Rat

Application Route: inhalation (vapor)

Resuilt: negative '

Remarks: Based on data from similar materials

Test Type: Embryo-fetal development
Species: Rat

Application Route: inhalation (gas)
Method: OECD Test Guideline 414
Result: negative

Species: Mouse

Application Route: Inhalation

Result: negative

Remaris: Based on data from similar materials

Test Type: Combined repeated dose toxicity study with the
reproduction/developmental foxicity screening test
Species. Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 414

Result: negative

Test Type: Combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test

d2ne
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Species: Rabbit
Application Route: inhalation {gas)
Method: OECD Test Guideline 414
Result: negative

[Reproductive toxicity - As- : Weight of evidence does not support classification for repro-
sessment ductive toxicity

S$TOT-single exposure
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane:

IRoutes of exposure : inhalation (gas)
Assessment : No significant health effects observed in animals at concenira-
tions of 20000 ppmV/4h or less

Difluoromethane:

Routes of exposure . inhalation {gas)

Assessment . No significant health effects observed in animals at concentra-
tions of 20000 ppmV/4h or less

STOT-repeated exposure
Not classified based on available information.

Components:

1,1,1,2-Tetrafluoroethane: :

IRoutes of exposure 1 inhalation {gas) :

Assessment . No significant health effects observed in animals at concentra-

tions of 250 ppmV/6h/d or iess.

Difluoromethane:

IRoutes of exposure :inhalation (gas)
Assessment : No significant health effects cbserved in animals at concentra-
fions of 250 ppmV/6h/d or less.

Repeated dose toxicity

Components:

1,1,1,2-Tetrafluoroethane:

Species :  Rat, male and female
NOAEL ;50000 ppm

LOAEL . =>50000 ppm

Application Route : inhalation {(gas)

Exposure time T2y

Method 1 OECD Test Guideline 453
Pentafluoroethane:

Species . Rat

B D
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NOAEL == 50000 ppm
Application Route inhalation {gas)
Exposure time 13 Weeks

Method

Difluoromethane:
Species

NOAEL

LOAEL
Application Route
Exposure time
Method

Aspiration toxicity

OECD Test Guideline 413

Rat, male and female
49100 ppm

> 49100 ppm

inhalation (gas)

13 Weeks

OECD Test Guideline 413

Mot classified based on available information.

Components:

1,1,1,2-Tetrafluoroethzane:

No aspiration toxicity classification

Difluoromethane:

No aspiration toxicity classification

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

Components: |

1,1,1,2-Tetrafluoroethane:
Toxicity to fish

Toxicity to daphnia and other
laquatic invertebrates

Toxicity to algae/aquatic

Iplants

Pantafluorcethane:
Toxicity fo fish

Toxicity to daphnia and other
aquatic invertebrates

LC5B0 (Oncorhynchus mykiss (rainbow trout)): 450 mg#
Exposure time: 96 h
Method: Regulation (EC) No. 440/2008, Annex, C.1

EC50 (Daphnia magna (Water flea)): 980 mg/|
Exposure time: 48 h
Method: Regulation (EC) No. 440/2008, Annex, C.2

ErC50 (green algae): > 100 myfi
Exposure time: 96 h
Remarks: Based on data from similar materials

LC50 (Oncerhynchus mykiss (rainbow trout)): > 100 ma/|
Exposure time: 96 h
Remarks: Based on data from similar materials

EC50 {Daphnia magna (Water flea}): > 100 mg/l
Exposure fime: 48 h
Remarks: Based on data from similar materials
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Toxicity {o algae/aquatic
iplants

Difluoromethane:
Toxicity fo fish

Toxicity to daphnia and other
daquatic invertebrates

Toxicity to algae/aquatic
Iplants

Persistence and degradability

Components:

1,1,1,2-Tetrafluoroethane:
IBiodegradabitity

Pentafluoroethane:
JBiodegradability

Difluoromethane:
Biodegradability

Bioaccumulative potential

Components:
EE 1,1,1,2-Tetrafluoroethane:

ErC50 (Pseudokirchneriella subcapitata (green algae)). > 100
mall

Exposure time: 72 h

Method; GECD Test Guideline 201

Remarks: Based on data from similar materials

NOEC (Pseudokirchneriella subcapitata (green algae)): > 1
mg/l

Exposure time: 72 h

Method: OECD Test Guideline 201

Remarks: Based on data from similar materials

LC50 (Fish): 1,507 mg/|

Exposure time: 96 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships)

EC5H0 (Daphnia): 852 mg/l

Exposure time: 48 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships)}

EC50 (green algae); 142 mgfl

Exposure time: 96 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships) '

Result: Not readily biodegradable.
Method: OECD Test Guideline 301D

Result: Not readily biodegradable.
Biodegradation: 5 %

Exposure time: 28 d

Method: GECD Test Guideline 301D

Result: Not readily biodegradabie.
Method: CECD Test Guideline 301D
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Bicaccumulation . Remarks: Bicaccumulation is unlikely.
Partition coefficient: n- : log Pow: 1.08

octanol/water

Pentafluorcethane:

Partition coefficient: n- . Pow: 1.48
octanol/water Method: OECD Test Guideline 107

Diflucromethane:

Partition coefficient: n- © log Pow: 0.714
octanoliwater

Mobility in soil
No data available

Other adverse effects |
No data available .

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods
Waste from residues . Dispose of in accordance with local regulations.

Contaminated packaging . Empty containers should be taken to an approved waste
handling site for recycling or disposal.
Empty pressure vessels should be retumed to the supplier.
If not otherwise specified: Dispose of as unused product.

SECTION 14. TRANSPORT INFORMATION

International Regulations

UNRTDG

UN number ; UN 3340

Proper shipping name . REFRIGERANT GAS R 407C
Class . 22

Packing group . Not assigned by regulation
Labels . 2.2

IATA-DGR

UN/ID No. © UN 3340

Proper shipping name . Refrigerant gas R 407C
Class 22

Packing group : Not assigned by regulation
Labels :  Non-flammable, non-toxic Gas
Packing instruction {cargo ;200

aircraft)

Packing instruction (passen- : 2090

ger aircraft)
IMDG-Code
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UN number : UN 3340

Proper shipping name . REFRIGERANT GAS R 407C

Class . 2.2

Packing group :  Not assigned by regulation

Labels . 22

EmS Code . F-C, 8V

Marine pollutant : no

Transport in bulk according o Annex Il of MARPOL 73/78 and the IBC Code
Not applicable for product as supplied.

Domestic regulation

49 CFR

UNADNA number : UN 3340

Proper shipping name : Refrigerant gas R 407C
Class 122

Packing group 1 Not assigned by regulation
Labels : NON-FLAMMABLE GAS
ERG Code o 126

Marine pollutant © no

Special precautions for user

The transport classification(s) provided herein are for informational purposes only, and solely
based upon the properties of the unpackaged materiat as it is described within this Safety Data
Sheet. Transportation classifications may vary by mode of transportation, package sizes, and
variations in regicnal or country regulations.

SECTION 15. REGULATORY INFORMATION

CERCLA Reportable Quantity

This material does not contain any components with a CERCLA RQ.

SARA 304 Extremely Hazardous Substances Reportable Quantity

This material does not contain any components with a section 304 EHS RQ.

SARA 302 Extremely Hazardous Substances Threshold Planning Quantity
This material does not contain any components with a section 302 EHS TPQ.

SARA 311/312 Hazards . Gases under pressure
Simple Asphyxiant
SARA 313 . This material does not contain any chemical components with

known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title Hll, Section 313.

US State Regulations

Pennsylvania Right To Know
1,1,1,2-Tetrafluoroethane 811-97-2

Pentafluorcethane 354-33-6
Diftuoromethane 75-10-5
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Freon™ 407C (R-407C) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 02/26/2020
10.0 10/11/2020 1326465-00044 Date of first issue: 02/27/2017

California List of Hazardous Substances

Difluoromethane 75-10-5
International Regulations
Montreal Protocol 1,11, 2-Tetrafluoroethane
Pentafluoroethane

Difluoromethane

SECTION 16. OTHER INFORMATION

Further information

NFPA 704: HMIS® IV:

Flammability

Health instability

HMIS® ratings are based on a 0-4 rating
scale, with 0 representing minimal haz-
ards or risks, and 4 representing signifi-
cant hazards or risks. The ™" represents

Speclal hazard a chronic hazard, while the /" represents
the absence of a chronic hazard.

Freon™ and any associated logos are trademarks or copyrights of The Chemours Company FC,
LLC.

Chemours™ and the Chemours Logo are trademarks of The Chemours Company.

Before use read Chemours safety information.

For further information contact the local Chemours office or nominated distributors.

Full text of other abbreviations

US WEEL . USA. Workplace Environmental Exposure Levels (WEEL)
US WEEL / TWA . B-hr TWA :

AlIC - Australian Inventory of Industrial Chemicals; ASTM - American Society for the Testing of
Materials; bw - Body weight; CERCLA - Comprehensive Environmental Response, Compensation,
and Liability Act; CMR - Carcinogen, Mutagen or Reproductive Toxicant; DIN - Standard of the
German Institute for Standardisation; DOT - Department of Transportation; DSL - Domestic Sub-
stances List (Canada); ECx - Concentiration associated with x% response; EHS - Extremely Haz-
ardous Substance; ELx - Loading rate associated with x% response; EmS - Emergency Schedule,
ENCS - Existing and New Chemical Substances (Japan); ErCx - Concentration associated with
x% growth rate response; ERG - Emergency Response Guide; GHS - Globally Harmonized Sys-
tem; GLP - Good Laboratory Practice; HMIS - Hazardous Materials Identification System; IARC -
International Agency for Research on Cancer; IATA - International Air Transport Association; IBC
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Chemours®

Freon™ 407C (R-407C) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 02/26/2020

10.0

10/11/2020 1326465-00044 Date of first issue: 02/27/2017

- international Code for the Construction and Equipment of Ships carrying Dangerous Chemicals
in Bulk; 1C50 - Half maximal inhibitory concentration; ICAO - International Civil Aviation Organiza-
tion; IECSC - Inventory of Existing Chemical Substances in China; IMDG - International Maritime
Dangerous Goods; IMO - international Maritime Organization; ISHL - Industrial Safety and Health
Law (Japan); ISO - International Organisation for Standardization; KEC| - Korea Existing Chemi-
cals Inventory; LC50 - Lethal Concentration to 50 % of a test population; LD50 - Lethal Dose to
50% of a test population {(Median Lethal Dose); MARPOL - International Convention for the Pre-
vention of Pollution from Ships; MSHA - Mine Safety and Health Administration; n.o.s. - Not Oth-
erwise Specified; NFPA - National Fire Protection Association; NO(A)EC - No Observed (Adverse}
Effect Concentration; NO{A)EL - No Observed (Adverse) Effect Level, NOELR - No Observable
Effect Loading Rate; NTP - National Toxicology Program; NZIloC - New Zealand Inventory of
Chemicals; OECD - Organization for Economic Co-operation and Development; OPPTS - Office
of Chemical Safety and Pollution Prevention; PBT - Persistent, Bioaccumulative and Toxic sub-
stance; PICCS - Philippines tnventory of Chemicals and Chemical Substances; {(Q}SAR - (Quanti-
tative} Structure Activity Relationship; RCRA - Resource Conservation and Recovery Act;
REACH - Regulation (EC) No 1907/2006 of the European Parliament and of the Council concern-
ing the Registration, Evaluation, Authorisation and Restriction of Chemicals; RQ - Reportable
Quantity; SADT - Self-Accelerating Decomposition Temperature; SARA - Superfund Amend-
ments and Reauthorization Act, SDS - Safety Data Sheet; TCSI - Taiwan Chemical Substance
inventory; TSCA - Toxic Substances Control Act (United States); UN - United Nations; UNRTDG -
United Nations Recommendations on the Transport of Dangerous Goods; vPvB - Very Persistent
and Very Bicaccumulative

Sources of key data used to ;. Internal technical data, data from raw material SDSs, OECD
compile the Material Safety eChem Portal search results and European Chemicals Agen-
Data Sheet cy, http:/fecha.europa.eu/

Revision Date o 10/11/2020

items where changes have been made o the previous version are highlighted in the body of this
document by two vertical lines.

The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information is designed only as a guidance for
safe handling, use, processing, storage, transportation, disposal and release and shali not be
considered a warranty or quality specification of any type. The information provided relates only
to the specific material identified at the fop of this SDS and may not be valid when the SDS mate-
rial is used in combination with any other materials or in any process, uniess specified in the text.
Material users should review the information and recommendations in the specific context of their
intended manner of handling, use, processing and storage, including an assessment of the app-
ropriateness of the SDS material in the user’s end product, if applicable.

us/Z8
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SAFETY DATA SHEET

FORANE® 407C

[ 1. PRODUCT AND COMPANY IDENTIFICATION

Company

Arkema ine¢.

900 First Avenue

King of Prussia, Pennsylvania 19406

Fluorochemicals

Customer Service Telephone Number:

Emergency Infermation

Transportation:

Medical:

Product Information

Product name:
Synonyms:
Molecular formula:

(800) 245-5858
{Monday through Friday, 8:00 AM to 5:00 PM EST)

CHEMTREC: (800) 424-9300

{24 hrs., 7 days a week)

Rocky Mountain Poison Center: (868) 787-5088
{24 hrs., 7 days a week)

FORANE® 407C
R-407C, HFC 407C
Complex Mixture

Chemical family: Hydrofluorocarbon
Molecular weight: 86.2 g/mol
Product use: Refrigerant

2. HAZARDS IDENTIFICATION

Emergency Overview

Color: Clear - colourless

Physical state: - gaseous

Form: Liquefied gas

Odor: Slightly ether-like

*Classification of the substance or mixture:
. Gases under pressure, Liquefied gas, H280

*For the full text of the H-Statements mentioned in this Section, see Section 186.

Product code: 04070 Version 3.3 Issued on: 03/21/2019

Quick-FDS [18994-47583-G8529-017691] - 2620-01-01 - 13:13:04
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FORANE® 407C

GHS-Labelling

3 Hazard pictograms:

Signal word: Warning

Hazard statements:
H280 : Contains gas under pressure; may explode if heated.

Supplemental Hazard Statements:
Overheating or overpressurizing may cause gas release or violent cylinder bursting.

May decompose on contact with flames or extremely hol melal surfaces o produce toxic and corrosive products.
May cause frostbite.

May cause headache, nausea, dizziness, drowsiness, loss of consciousness.
May cause cardiac sensitization/cardiac arrhythmia.
May displace oxygen and cause rapid suffocation.

Precautionary statements:

f3 3
: . g
Storage:
P403 : Store in a well-ventilated place. =
P410 : Protect from sunlight. &
y L]
: Supplemental informatjon: &
©
Potential Health Effects:
Liquid : Contact with liquid or refrigerated gas can cause cold burns and frostbite. Vapor: Gasfvapor is heavier
than air and can cause suffocation by reducing oxygen available for breathing. If inhaled: Cenfrai nervous sysism
effects: headache, nauseas, dizziness, drowsiness, loss of ¢consciousness. Stress induced heart effects: -
inhalation may cause an increase in the sensitivity of the heart to adrenaline, which could result in irregutar or =
rapid heartbeats and reduced heart function. R
‘ Medical conditions aggravated by overexposure:
f Heart disease or compromised heart function.
|
3. COMPOSITION/INFORMATION ON INGREDIENTS _]
i . '
| Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page:2/ 14
Page 2/14
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" FORANE® 407C

Ethane, 1,1,1,2-tetraflucro- 811-97-2 52 o, H280
Ethans, pentafluoro- 354-33-6 25 9, H280
Methane, difluoro- 75-10-5 23 % H220, H280
**For the full text of the H-Statements mentioned in this Section, see Section 16.
7 4, FIRST AID MEASURES
t
& 4.1, Pescription of necessary first-aid measures:
Inhalation: SR o
f if inhaled, remove victim to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
; (Get medical attention. rﬁ
{ B
» skin: ‘ , «
: i on skin, flush exposed skin with lukewarm water {not hot), or use other means. to warm skin. slowly. Get medical §
attention if frostbitten by liquid or if irritation oceurs, Remove contaminated clothing and shoes. Wash clothing before o
reuse. Thoroughly clean shoes before reuse. o
Eyes:
Immediately flush eye(s) with plenty of water. 7
Ingestion:
Ingestion is not applicable - product is a gas at ambient temperatures,
4.2. Most important symptoms/effects, acute and delayed: .
For most important symptoms and effects {acute and delayed), see Section 2 (Hazard Statements and Supplemental S
Information if applicable) and Section 11 {Toxicolegy Information) of this SDS.
4.3. Indication of immediate medical attention and s.pecial freatment needed, if necessary:
Unless otherwise noted in Noles to Physician, no specific ireatment noted; treat symptomatically.
Notes to physician:
Do not give drugs from adrenaline-ephedrine group.
Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 3714
Page 3/14
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FORANE® 407C

'
:

5. FIREFIGHTING MEASURES

Extinguishing media (suitable):
Use extinguishing media appropriate to surrounding fire conditions.

Protective equipment:
Fire fighters and others who may be expasad to products of combustion should wear full fire fighting turn out gear
(fuli Bunker Gear) and self-contained breathing apparatus {pressure demand / NIOSH approved or equivalent).

Further firefighting advice:

Cool containers/tanks with water spray.

Ensure a system for the rapid emptying of containers.

In case of fire nearby, remove exposed containers.

Fight fire with large amounts of water from a safe distance.

Stop the flow of gas if possible.

Water mist should be used to reduce vapor concentrations in air.

Cooi closed containers exposed to fire with water spray.

Closed containers of this material may explode when subjected to heat from surrounding fire.
After a fire, wait until the material has cooled to room temperature before initiating clean-up activities.
Fire fighting equipment should be thoroughly decontaminated after use.

Fire and explosion hazards:

May decompose on contact with flames or extremely hot metal surfaces to produce toxie and corrosive preducts.
Liguid and gas under pressure, overheating or overpressurizing may cause gas release and/for violent cylinder
bursting.

Container may explods if heated due to resuiling pressure rise.

Some mixlures of HCFCs and/or HFCs, and air or oxygen may be combustible if pressurized and exposed to

1_ extreme heat cor flame. 2
‘ When burned, the following hazardous products of combustion can ocour: =
5 hydroflucric acid “
| Carbon oxides 2
Carbonyl halides §
6. ACCIDENTAL RELEASE MEASURES N
~
Personal precautions, Emergency procedures, Methods and materials for containmenti/clean-up: "
Prevent further lsakage or spillage if you can do so without risk. Evacuate area of all unnecessary personnel.
Eliminate all ignition sources. Use Halogen leak detector or other suitable means to locate leaks or check
atmosphere. Keep upwind. Evacuatle enclosed spaces and disperse gas with floor-level forced-air ventilation. Avoid
breathing leaked material, Consult & regulatory specialist to determine appropriate state or local reporting 2
requirements, for assistance in waste characterization and/or hazardous waste disposal and other requirements ﬁ
listed in pertinent environmental permits, =
Protective eguipment:
Appropriate personal protective equipment is set forth in Section 8.
Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 4/ 14
Page 4/14
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7. HANDLING AND STORAGE

Handling

General information on handling:

Avoid breathing gas.

Avoid contact with skin, eyes and clothing.

Keep away from heat, sparks and flames.

Wear cold-insuiating gloves/face shield/eye protection.

Keep container closed.

Use only with adequate ventilation.

Use equipment rated for cylinder pressure,

Use a backflow preventative device in piping.

Wash thoroughly after handling.

Close valve after each use and when empty.

Do not enter confined spaces unless adequately ventilated.

DO NOT CUT, DRILL, GRIND, OR WELD ON OR NEAR THiS CONTAINER.
Emptied container retains vapor and product residue.

Chserve all labeled safeguards until container is cleaned, reconditioned or destroyed,

Storage

General information on storage conditions:
Keep away from direct sunlight. Keep cylinders restrained. Store in cool, dry, well ventilated area away from sources
of ignition such as flame, sparks and static electricity.

Storage stability — Remarks: - : - :
Do not apply direct flame to cylinder. Do not store cylinder in direct sun or expose it to heat above 120 F (489 C.),
Do not drop or refill this cylinder.

Storage incompatibility — General:

Store separate from:

Finely divided metals (aluminum, magnesium...)
Alkaline earth metals

Alkali metals

Strong bases

Strong oxidizing agents

Temperatuye tolerance — Do not store above:
118 °F (48 °C)

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Airborne Exposure Guidelines:

Ethane, 1,1,1,2-tetrafluoro- (811-97-2)
US. OARS. WEELs Workpiace Environmentai Exposure Level Guide

Time weighted average 1,000 ppm (4,240 mg/m3)

Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 5/ 14
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FORANE® 407C

Remarks: Listed

Ethane, pentafluoro- (354-33-6)

US. CARS. WEELs Workplace Environmental Exposure Level Guide
Time weighied average 1,600 ppm (4,900 mg/m3)
Remarks: Listed

Methane, diflucro- {75-10-5)

US. OARS. WEELs Workplace Environmental Exposure Level Guide
Time weighted average 1,000 ppm (2,200 mg/m3)
Remarks; Listed

Only those components with exposure limits are printed in this section. Limits with skin contact designation above have skin contact
effect. Air sampling alone is insufficient to accurately quantitate exposure, Measures to prevent significant cutansous absorption
may be required. Limits with a sensitizer designation above mean that exposure to this material may cause allergic reactions.

Engineering controls:

Investigate engineering fechniques to reduce exposures below airbome exposure limits or fo otherwise reduce
exposures. Provide ventilation if necessary to minimize exposures or to control exposure levels to below
airborne exposure limits (if applicable see above) if practlcal use local mechamcai exhaust venilation at
sources of air contamination such as open process equipment.

Monitor carbon menoxide and oxygen levels in tanks and enclosed spaces.Consult ACGIH ventilation manual,
NFPA Standard 81 and NFPA Standard 854 for design of exhaust system and safe handling.

Respiratory protection:

Avoid breathing gas. Where airborne exposure is likely or airborne exposure |imits are exceeded (if applicable,
see above), use NIOSH approved respiratory protection equipment appropriate to the material and/or its
componenis (full facepiece recommended}). Consult respirator manufacturer o determine appropriate type
equipment for a given application. Observe respirator use limitations specified by NIOSH or the manufacturer.
For emergency and other conditions where there may be a potential for significant exposure or where exposure
fimit may be significantly exceeded, use an approved full face positive-pressure, self-contained breathing
apparaius or positive-pressure aitline with auxiliary self-contained air supply. Respiratory protection programs
must comply with 20 CFR § 1910.134,

Skin protection:

Wear appropriate chemical resistant protective clathing and chemical resistant gloves to prevent skin contact.
Consult glove manufacturer to determine appropriate type glove material for given application. Rinse
immediately if skin is contaminated. Wash contaminated clothing and clean protective equipment befare reuse.
Wash thoroughly after handling.

Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page:6/14
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FORANE® 407C

Eye protection:

Use good industrial practice to avoid eye contact.

9. PHYSICAL AND CHEMICAL PROPERTIES

Color:

Physical state:
Form:

Odor:

Odor threshold:
Flash point

Auto-ignition
temperature:

Lower flammable limit
(LFL):

Upper flammable limit
(UFL):

pi:

Density:

Specific Gravity (Relative

density):
Vapor pressure:
Vapor density:

Boiling peint/boiling
range:

Melting pointfrange:
Freezing point:
Evaporation rate:
Solubility in water:

Viscosity, dynamic:

Clear - colourless
gaseous
Liquefied gas
Slightly ether-fike
not delermined
Not applicable

MNo data available.

None.

None.

Not applicable

not determined

114 (V7 "F(25°C))

7,839 mmiHg (70.0 °F (21.1 °C))

2.99 kg/m3

=-44.1 °F (-42.3°C)

No data available.
not determined
No data available
negligible

No data available

% Volatiles: 100 %
Molecular weight: 86.2 g/mol
Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 7/ 14
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FORANE® 407C
Oiliwater partition {Not applicable)
: coefficient:
11
' Thermal decomposition: No data available
Flammability: See GHS Classification in Section 2 if applicable

10. STABILITY AND REACTIVITY

Stability:
This material is chemically stable under normal and anticipated storage, handling and processing eonditions.

Hazardous reactions:
None known.

Materials to avoid:

Finely divided metals {(aluminum, magnesium...}
Alkaline earth metals

Alkali metals

Strong bases

Strong oxidizing agents

Conditions / hazards to avoid:
Heat

Hazardous decomposition products:

: Thermal decomposition giving toxic and corrosive producis : ﬁ
: Hydrogen flucride 5
: Carbonyl halides
Carbon oxides §
n 11. TOXICOLOGICAL INFORMATION
;
: Data on this material and/or its components are summarized below. =
: ~
Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2) »
Acute foxicity
Inhalation: =
Practically nontoxic. (rat) 4 h LG50 {approximately 567000 ppm}. {gas) §
Signs/eflects reported after acute exposure (mouse, dog, cat, monkey) signs: anesthetic effects
Skin liritation:
| Practically nop-irritating. (Rabbit) Irritation index: < 1/ 8. (24 k) (occluded expasure)
Eye Irritation:
: Causes mild eye irritation. (Rabbit) (vapor)
: Sensitization:

Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 8/ 14
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FORANE® 407C

Causes cardiac sensitization. inhalation. (Dog) Stress induced heart effects: Stress induced heart
effects: {Reaction may occur in response to stress (natural adrenaline release) or adminisiration of
epinephrine.)

Skin Sensitization:
Not a sensitizer. Guinea pig maximization test. No skin allergy was observed

Repeated dose toxicity
Chronic inhalation administration to rat / No adverse systemic effects reported.

Carcinogenicity
Chronic inhalation administration to male rat / affected organ(s): testes / signs: tumors were benign. /
Increase in tumor incidence was reported.

Chronic inhalation administration to female rat / No increase in tumor incidence was reported.
Chronic inhalation administration to mouse / Ne increase in fumer incidence was reported.
1 year oral gavage administration to rat / No increase in tumor incidence was reported.

Genotoxicity

Assessment in Vitro:
No genetic changes were observed in [aboratory tests using: bacteria, animal cells, yeast, human cells

Genotoxicity

Assessment in Vivo:
No genetic changes were observed in laboratory tests using; rats, mice

Developmental toxicity
Exposure during pregnancy. inhalation {rat, rabbit} / Mo bisth defects were observed. (delays in development, at
doses that produce effects in mothers)

Reproductive effects
Two-generation study. inhalation (rat) / No toxicity to reproduction.

Data for Ethane, pentafluoro- (354-33-6)
Acute toxicity

Inhalation:
Practically nontoxic. {rat) 4 h LCO (> 800000 ppm). {gas)

Sensitization:

Causes cardiac sensitization. inhalation. (dog) Stress induced heart effects: Stress induced heart
effects: (Reaction may ocour in response to stress (natural adrenaline release) or administration of
epinephtine.}

Repeated dose toxicity
Subchronic inhalation administration to rat / No adverse systemic effects reported.

Genotoxicity

Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page:9/14
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FORANE® 407C

Assessment in Vitro:
No genetic changes were observed in laboratory tests using: bacteria, animal cells, human calls

r} Genotoxicity

Assessment in Vivo:
No genetic changes were observed in laboratory tests using: mice

Developmental toxicity
Exposure during pregnancy. inhalation (rat and rabbit) / No birth defects were observed.

Data for Methane, difluoro- (75-10-5)

Acute toxicity

inhalation:
Pragtically nontoxic. (rat) 4 h LC50 {> 520000 ppm). signs: anesthetic effects, central nervous system
depression (gas)

Sensitization:
Cardiac sensitization not observed. inhalation. {(dog}

Repeated dose toxicity
Subchronic inhalation administration to rat / No adverse effects reported.

]
3
!
]
}

: Genotoxigity

E: Assessment in Vitro:

-
No genetic changes were observed in laboratory tests using: bacteria, animal cells, human cells E
E o
:‘ w
Genotoxicity -
] Assessment in Vivo: o
: No genetic changes were observed in a laboratory test using: mice
Developmental toxicity 2
Exposure during pregnancy. inhajation (rat and rabbit) / No birth defects were observed. s
o
[ 12. ECOLOGICAL INFORMATION
Chemical Fate and Pathway
Data on this material and/or its components are summarized below, §
b1
Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2) =
‘ Biodegradation:
| Not readily biodegradable. {28 d) biodegradation 3 %
Octanol Water Partition Coefficient:
| log Pow: = 1.08, at 77 °F (25 °C)pH = &
|
Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 10/ 14
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Photodegradation:
Degradation in the atmosphere Half-life direct photolysis: 9.6 - 16.7 y
(in atmosphers)

Global Warming Potential:
GWP 0.3 {Halocarbon global warming potential.)
GWP 1,430 (Globai warming potential with respect to CO2 (time horizon 100 years))

Ozone Depletion Potential: :
ODP© e

Data for Ethane, pentafluoro- (354-33-6)

Biodegradation:
Not readily biodegradable. (28 d) biodegradation 5 %

Octanol Water Partition Coefficient:

log Pow: = 1.48,at 77 °F (25 °C)pH = 6.4
Global Warming Potential:
GWP 0.84 (Halocarbon giobal warming potential, HGWP; (R-11 = 1)}
GWP 3,450 (Global warming potential with respect to CO2 (time horizon 100 years))
Ozone Depletion Potential:
ODP 0 (Ozone depletion petential; ODP; (R-11=1))
Data for Methane, difluoro- (75-10-5)
E Biodegradation: 5
Not readily biodegradable. (28 d) biodegradation 5 % B
; o
o
Octanol Water Partition Coefficient: -
log Pow: = 0,21 G
| &
Global Warming Potential: b
:;_‘ GWP 675 (Global warming potential with respect o CO2 (time horizon 100 years))
Ozone Depletion Potential: <
ODP 0 {(Ozone deplstion potential; ODP; (R-11 = 1)) «~
Ecotoxicology
Data on this material and/or its components are summarized befow.
fi Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2) 2
[+
Aquatic toxicity data:
Practically nontoxic. Oncorhynchus mykiss (rainbow trout) 96 h LC50 = 450 mg/l
: Aquatic invertebrates:
Practically nontoxic. Daphnia magna (Water flea) 48 h EC50 = 980 mg/l
: Microorganisms:
Practically nontoxic. Pseudomonas putida 16 h EC10 » 730 mg/l
Product code: 04070 Version 3.3 Issued on: 03/21/2019 Page: 11/14
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| 13. DISPOSAL CONSIDERATIONS

Wasie disposak:

Do nat vent the container contents, or product residuals, to the atmosphere. Recover and reclaim unused contents
or residuals as appropriate. Recovered/reclaimed product can be returned fo an approved certified reclaimer or
back to the seller depending on the material. Completsly emplied disposable containers can be disposed of as
recyclable steel. Returnable cylinders must be returned to seller, Dispose of in accordance with federal, state and
local regulations. Consult a regulatory specialist to determine appropriate state or local reporting requirements, for
assistance in waste characterization and/or hazardous waste dispasal and other requirements listed in pertinent
environmental permits. Note: Chemical additions to, processing of, or otherwise altering this material may make this
waste management information incomplete, inaccurate, or otherwise inappropriate. Furthermore, state and local
waste disposal requirements may be more restrictive or otherwise different from faederal laws and regulations.

| 14. TRANSPORT INFORMATION

US Department of Transportation (DOT)

UN Number : 3340

Proper shipping name :  Refrigerant gas R 407C
Class 1 22

Marine pollutant I no

International Maritime Dangerous Goods Code {IMDG)

UN Number © 3340 .
Proper shipping name . REFRIGERANT GAS R 407C
Class 22

Marine pollutant : . no

15. REGULATORY INFORMATION

Chemical Inventory Status

US. Toxic Substances Controf Act TSCA The components of this product are all on
the TSCA Inventory.

Canadian Domestic Substances List {(DSL) DSL All componants of this product are on the
Canadian DSL

China. Inventory of Existing Chemical Substances in IECSC (CN) Conforms to

China {IECSC)

Japan. ENGCS - Existing and New Chemical ENCS (JP) Conforms to

Substances Inventory

Japan. ISHL - Inventory of Chemical Substances ISHL (JP) Conforms to

Korea. Korean Existing Chemicals Inventory {KECI) KECI (KR) Cenforms to

Philippines Inventory of Chemicals and Chemical PICCS (PH) Conforms to

Substances (PICCS)
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ﬁ SAFETY DATA SHEET

CEHEMIEY

FORANE® 407C

Australia Inveniory of Chemical Substances (AICS) AlCS Conforms {o

United States — Federal Requlations

SARA Title Il - Section 302 Extremely Hazardous Chemicals:

The components in this product are either not SARA Section 302 regulated or regulated but present in negligible
concentrations,

SARA Title 1l - Section 311/312 Hazard Categories:
Acute Health Hazard, Sudden Release of Pressure Hazard

SARA Title 1 — Section 313 Toxic Chemicals:
This material does not contain any chemical components with known CAS numbers that exceed the
threshold {De Minimis) reparting levels established by SARA Title 11l, Section 313.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - Reportable
Quantity (RQ):

The components in this product are either not CERCLA regulated, regulated but present in negligible
cohcentrations, or regulated with no assigned reportable quantity.

United States — State Regulations

New Jersey Right to Know

Chemical name ) CAS-No,

Methane, difluoro- 75-10-5

Pennsylvania Right to Know

Chemical name . CAS-No, -
Ethane, pentafiuoro- 354-33-6
Methane, difluoyo- 75-10-5
Ethane, 1,1,1,2-tetrafiuoro- 811-97-2

Pennsylvania Right to Know — Environmentally Hazardous Substance(s)
Chemical name ) CAS-No.
Methane, difluoro- 75—10—5
California Prop. 65

This product does not contain any chemicals known fo the State of California to cause cancer, birth
defects, or any other reproductive defects.

Product code: 04070 Version 3.3 Issued on; 03/21/2019 ) Page: 13/ 14
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SAFETY DATA SHEET

FORANE® 407C

16. OTHER INFORMATION

Full text of H-Statements referred to under sections 2 and 3.
Hz220 Extremely flammable gas.
H280 Contains gas under pressure; may explode if heated.

Latest Revision(s):

Reference number: 200005593
Date of Revision: 03/21/2019
Date Printed: 03/22/2019

FORANE® is a registered trademark of Arkema Inc.

The statements, technical information and recommendations contained herein are beliaved to be accurate as of the date heraof.
Since the conditions and methods of use of the product and of the information referred to herein are beyond our control, ARKEMA
expressly disclaims any and all fiability as to any results obtained or arising from any use of the product or reliance on such
information; NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY
OTHER WARRANTY, EXPRESSED OR IMPLIED, 1S MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION
PROVIDED HEREIN. The information provided herein relates only to the specific product designated and may not be applicable

; when such product is used in combination with other materiats or in any process. The user should thoroughly test any application

: before commercialization. Nothing contained herein constitutes a license to practice under any patent and it should not be

construed as an inducement to infringe any patent and the user is advised to take appropriate steps to be sure that any proposed

use of the product will not result in patent infringement. See SDS for Health & Safety Considerations.

Arketna has implemented a Medical Policy regarding the use of Arkema products in Medical Devices applications that are in contact
with the body or cirsulating bodlly fluids (hilp:iwww.arkema.comienisocial-responsibilitylresponsible-product-managementimedical-
device-policyfindex.htmi) Arkema has designated Medical grades to be used for such Medical Device applications. Products that
have not been designated as Medical grades are not authorized by Arkema for use in Medical Device applications that are in
contact with the body or circulating bodily fluids. In addition, Arkema strietly prohibits the use of any Arkema producis in Medical
Device appiications that are implanted in the bady or in contact with bodily fluids or tissues for greater than 30 days, The Arkema
Irademarks and the Arkema name shall not be used in conjunction with customers' medical devices, including without limitation,
permanent or temperary implaniable devices , and customers shall nof represent to anyone else, that Arkema allows, endorses or
permits the use of Arkema products in such medical devices. : ‘
It is the sole responsibilily of the manufacturer of the medical device to determine the suftability (including biocompatibility} of alf raw
materials, products and componerts, including any medical grade Arkema products, in order to ensure that the final end-use
product is safe for its end use; performs or functions as intended; and complies with all applicable legal and regulatary requirements
{FDA or other national drug agencies) It is the sole responsibility of the manufacturer of the medical device fo conduct alf necessary
tests and inspections and to evaluate the medical device under actual end-use requirements and to adequately advise and warn
purchasers, users, and/or learned intermediaries (such as physicians) of pertinent risks and fuifil any postmarket surveillance
obligations. Any decision regarding the appropriateness of a particular Arkema material in a particular medical device should be
based on the judgment of the manufaciurer, selier, the competent authority, and the tfreating physician.
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SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Genetron®407C
000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

Product name . Genetron® 407C
SDS-number : 000000009894
Type of product : Mixture

1.2. Relevantidentified uses of the substance or mixture and uses advised against

Use of the . Refrigerant
Substance/Mixture

Uses advised against . none

1.3. Details of the supplier of the safety data sheet

Company . Honeywell Fluorine Products  Honeywell International, Inc.
Europe B.V. 115 Tabor Road
Stationsplein Zuid-West 961 Morris Plains, NJ 07950-2546
1117 CE Schiphol-Oost USA
Netherlands

Telephone : +3216 391 211

Telefax :

For further information, :  PMTEU Product Stewardship:

please contact: SafetyDataSheet@Honeywell.com

1.4. Emergency telephone number

Emergency telephone . +1-703-527-3887 (ChemTrec-Transport)
number +1-303-389-1414 (Medical)
Country based Poison . see chapter 15.1

Control Center

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
REGULATION (EC) No 1272/2008

Gases under pressure Liquefied gas
H280 Contains gas under pressure; may explode if heated.

2.2. Label elements
REGULATION (EC) No 1272/2008
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SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Genetron®407C
000000009894

Version 3.6

Revision Date 11.04.2018

Honeywell

Supersedes 2

Hazard pictograms

Signal word

Hazard statements

&

Warning

H280

Precautionary statements . P260

2.3. Other hazards

P280

P284

P308 + P313

P410 + P403

Warning! Container under pressure.

Contains gas under pressure; may
explode if heated.

Do not breathe dust/ fume/ gas/ mist/
vapours/ spray.
Wear protective gloves/ eye protection/
face protection.
In case of inadequate ventilation wear
respiratory protection.

advice/ attention.

ventilated place.

IF exposed or concerned: Get medical

Protect from sunlight. Store in a well-

SECTION 3: Composition/information on ingredients

3.1. Substance

Not applicable

3.2. Mixture
CAS-No.
Index-No. e
Chemica name REACH Registration Classification Concentration Remarks
1272/2008
Number
EC-No.
Norflurane 811-97-2 Press. Gas ; H280 >=50%-<60% |1*
01-2119459374-33
212-377-0
Pentafluoroethane 354-33-6 Press. Gas ; H280 >=25%-<50% |1*
01-2119485636-25
206-557-8
Difluoromethane 75-10-5 Flam. Gas 1; H220 >=20%-<25% |1*
01-2119471312-47 Press. Gas ; H280
200-839-4

1* - For specific concentration limits see Annexes of 1272/2008
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SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Genetron®407C

000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2

Remaining components of this product are non-hazardous and/or are present at concentrations below
reportable limits.

Occupational Exposure Limit(s), if available, are listed in Section 8.
For the full text of the H-Statements mentioned in this Section, see Section 16.

SECTION 4: First aid measures
4.1 Description of first aid measures
General advice:
First aider needs to protect himself. Move out of dangerous area. Take off all contaminated clothing
immediately.
Inhalation:
Remowe to fresh air. Artificial respiration and/or oxygen may be necessary. Call a physician
immediately.
Skin contact:
Rapid evaporation of the liquid may cause frostbite. In case of contact with liquid, thaw frosted parts
with water, then remove clothing carefully. Wash with plenty of water Consult a physician. Take off
contaminated clothing and shoes immediately. Wash contaminated clothing before re-use.
Eye contact:
Remowe contact lenses. Rinse immediately with plenty of water, also under the eyelids, for at least 15
minutes.
Ingestion:
Ingestion is unlikely because of the physical properties and is not expected to be hazardous. As this
product is a gas, refer to the inhalation section.
4.2. Most important symptoms and effects, both acute and delayed
no data available
4.3. Indication of any immediate medical attention and special treatment needed

Do not give adrenaline or similar drugs.

See Section 11 for more detailed information on health effects and symptoms.
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SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Genetron®407C

000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:

The product is not flammable.

ASHRAE 34

Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

5.2. Special hazardsarising from the substance or mixture

Contents under pressure.

This product is not flammable at ambient temperatures and atmospheric pressure.

Howewer, this material can ignite when mixed with air under pressure and exposed to strong ignition
sources.

Container may rupture on heating.

Cool closed containers exposed to fire with water spray.

Do not allow run-off from fire fighting to enter drains or water courses.

Vapours are heavier than air and can cause suffocation by reducing oxygen available for breathing.
Fire may cause ewlution of;

Hydrogen fluoride

Carbon oxides

Halogenated compounds

Carbony! halides

Gaseous hydrogen chloride (HCI).

5.3. Advice for firefighters
Wear full protective clothing and self-contained breathing apparatus.

Use extinguishing measures that are appropriate to local circumstances and the surrounding
environment.

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Immediately contact emergency personnel. Wear personal protective equipment. Unprotected persons
must be kept away. Ensure adequate ventilation. In case of insufficient ventilation wear suitable
respiratory equipment.
6.2. Environmental precautions
Prevent further leakage or spillage if safe to do so. The product evapourates readily.
6.3. Methods and materialsfor containment and cleaning up

Ventilate the area.
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SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Genetron®407C
000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2

6.4. Reference to other sections

For personal protection see section 8.

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Advice on safe handling:

Open drum carefully as content may be under pressure. The product should only be used in areas from
which all naked lights and other sources of ignition have been excluded. Pressurized container. Protect
from sunlight and do not expose to temperatures exceeding 50 °C. Do not pierce or burn, even after
use. Do not spray on a naked flame or any incandescent material. Do not use in areas without adequate
ventilation. Contaminated equipment (brushes, rags) must be cleaned immediately with water.

Hygiene measures:

Handle in accordance with good industrial hygiene and safety practice. Ensure adequate ventilation,
especially in confined areas. Do not get in eyes, on skin, or on clothing. Remove and wash
contaminated clothing before re-use. Keep working clothes separately.

7.2. Conditions for safe storage, including any incompatibilities

Further information on storage conditions:

Store in original container. Keep away from direct sunlight. Keep containers tightly closed in a cool,
well-ventilated place.

7.3. Specific end use(s)

Specific use information:
Restricted to professional users.
For industrial use only.

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

Occupational exposure limits:

Basis / Value / Exceeding
Components Value type Form of exposure Factor Remarks
Norflurane HONEY WELL 1.000 ppm
TWA
Norflurane EHA0 WEL 4.240 mg/m3
TWA 1.000 ppm
Pentafluoroethane HONEY WELL 1.000 ppm We are not aw are of
TWA any national exposure
limit.
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000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2
Difluoromethane HONEY WELL 2.200 mg/m3 We are not aw are of
TWA 1.000 ppm any national exposure
limit.
TWA - Time w eighted average
DNEL/ PNEC-Values
Component Epd- Exposure duration Value Exposure routes Remarks
usef/impact
Norflurane Workers / 13936 Inhalation
Long-term mg/m3
systemic
effects
Norflurane Consumers / 2476 Inhalation
Long-term mg/m3
systemic
effects
Pentafluoroethane Workers / 16444 Inhalation
Long-term mg/m3
systemic
effects
Pentafluoroethane Consumers / 1753 Inhalation
Long-term mg/m3
systemic
effects
Difluoromethane Workers / 7035 Inhalation
Long-term mg/m3
systemic
effects
Difluoromethane Consumers / 750 mg/m3 Inhalation
Long-term
systemic
effects
Environmental compartment /
Component value Remarks
Norflurane Fresh water: 0,1 mgl/l Assessment factor:
1000
Norflurane Marine w ater: 0,01 mg/| Assessment factor:
o 10000
. Assessment factor:
Norflurane Fresh w ater sediment: 0,75 mg/kg 100
Norflurane Sew age treatment plant: 73 mg/I Assessr‘ri%nt factor:
Pentafluoroethane Fresh water: 0,1 mgl/l Assess;r&)rg factor:
Pentafluoroethane Fresh w ater sediment: 0,6 mg/kg dw
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according to Regulation (EC) No. 1907/2006

Genetron®407C

000000009894

Version 3.6 Revision Date 11.04.2018 Supersedes 2
Difluoromethane Fresh w ater: 0,142 mg/l Assessment factor:

1000

Difluoromethane Fresh w ater sediment: 0,534 mg/kg dw

8.2. Exposure controls
Occupational exposure controls

The Personal Protective Equipment must be in accordance with EN standards:respirator EN 136, 140,
149; safety glasses EN 166; protective suit: EN 340, 463, 468, 943-1, 943-2; glowes EN 374, 511;
safety shoes EN-ISO 20345.

Personal protective equipment

Respiratory protection:

In case of insufficient ventilation wear suitable respiratory equipment.
Self-contained breathing apparatus (EN 133)

Hand protection:

Protective gloves against cold

(EN 511)

Eye protection:

Safety glasses with side-shields conforming to EN166
Face-shield

Skin and body protection:
Protective footwear

Environmental exposure controls

Handle in accordance with local environmental regulations and good industrial practices.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Form . Liquefied gas
Colour . colourless
Odour . slight

molecular weight . Not applicable
Melting point/range . no data available
Boiling point/boiling range . -43,9 °C
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Flash point
Lower explosion limit
Upper explosion limit

Vapour pressure

Vapour pressure

Density

pH
Water solubility

Partition coefficient: n-
octanol/water

Partition coefficient: n-
octanol/water
Relative vapour density

Evaporation rate

9.2 Other Information

no additional data available

Not applicable
None
None

10.769 hPa
at 21,1 °C

24.593 hPa
at 54,4 °C

1,16 g/cm3
at 21,1 °C

neutral
1,59/

log Pow 1,06

Medium: 1,1,1,2-tetrafluoroethane (HFC-134a)

log Pow 1,48

Medium: Ethane, pentafluoro- (HFC-125)

3
(Air = 1.0)

>1
Method: Compared to CCl4.

SECTION 10: Stability and reactivity

10.1. Reactivity

Stable under normal conditions.

Hazardous polymerization does not occur.

10.2. Chemical stability

no data available

10.3. Possibility of hazardousreactions
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no data available

10.4. Conditions to avoid

Heating will cause pressure rise with risk of bursting
Pressurized container. Protect from sunlight and do not expose to temperatures exceeding 50 °C.
Do not pierce or burn, even after use. Do not spray on a naked flame or any incandescent material.

10.5. Incompatible materials

oxidizing substances

Possible incompatibility with alkali sensitive materials.

Powdered metals

10.6. Hazardous decomposition products

Halogenated compounds
Hydrogen fluoride
Carbony! halides

Carbon oxides

Gaseous hydrogen chloride (HCI).

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute oral toxicity:
Not applicable

Acute dermal toxicity:
no data available

Acute inhalation toxicity:
LC50

Species: Rat

Value: > 500000 ppm
Exposure time: 4 h

Test substance: 1,1,1,2-tetrafluoroethane (HFC-134a)

LC50

Species: Rat
Value: 520000 ppm
Exposure time: 4 h

Test substance: Difluoromethane (HFC-32)

LC50

Species: Rat

Value: > 800000 ppm
Exposure time: 4 h

Test substance: Ethane, pentafluoro- (HFC-125)
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000000009894
Version 3.6 Revision Date 11.04.2018 Supersedes 2

Skin irritation:
no data available

Eye irritation:
no data available

Respiratory or skin sensitisation:
no data available

Repeated dose toxicity:

Species: Rat

Test substance: 1,1,1,2-tetrafluoroethane (HFC-134a)
Note: NOEL — 40,000 ppm

Aspiration hazard:
no data available

Other information:

1,1,1,2-tetrafluoroethane (HFC-134a): Cardiac sensitisation threshold (dog): 80000 ppm.
Difluoromethane. (HFC-32): Cardiac sensitisation threshold (dog): 350000 ppm.

Ethane, pentafluoro- (HFC-125): Cardiac sensitisation threshold (dog): 75000 ppm.

Inhalation: May cause cardiac arrhythmia.

Rapid evaporation of the liquid may cause frostbite.

Awoid skin contact with leaking liquid (danger of frostbite).

Vapours are heavier than air and can cause suffocation by reducing oxygen available for breathing.

SECTION 12: Ecological information

12.1. Toxicity

Toxicity to fish:
no data available

Toxicity to aquatic plants:

no data available

Toxicity to aquatic invertebrates:
no data available

12.2. Persistence and degradability

no data available
12.3. Bioaccumulative potential
no data available

12.4. Mobility in soil
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no data available

12.5. Results of PBT and vPvB assessment

no data available

12.6. Other adverse effects

Accumulation in aquatic organisms is unlikely.

SECTION 13: Disposal considerations
13.1. Waste treatment methods

Product:

Offer surplus and non-recyclable solutions to a licensed disposal company. Refer to
manufacturer/supplier for information on recovery/recycling. Classification: 14.06.01

Further information:

Provisions relating to waste:

EC Directive 2006/12/EC; 2008/98/EEC
Regulation No. 1013/2006

For personal protection see section 8.

SECTION 14: Transport information

ADR/RID

UN Number . 3340

Description of the goods . REFRIGERANT GAS R 407C
Class 2

Classification Code . 2A

Hazard Identification . 20

Number

ADR/RID-Labels . 2.2

Environmentally hazardous : no

IATA

UN Number 3340

Description of the goods Refrigerant gas R 407C
Class 2.2

Hazard Labels 2.2

IMDG

UN Number 3340

Description of the goods REFRIGERANT GAS R 407C
Class 2.2

Hazard Labels 2.2

EmS Number F-C, S-V

Marine pollutant no
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SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or

mixture

Poison Control Center

Country Phone Number Country Phone Number
Austria +4314064343 Liechtenstein no data available
Belgium 070 245245 Lithuania +370532362052
Bulgaria (+)35929154233 Luxembourg 070245245; (+352)80002-5500
Croatia (+3851)23-48-342 Malta no data available
Cyprus no data available Netherlands 030-2748888
Czech Republic +420224919293; +420224915402 Norw ay 22591300
Denmark 82121212 Poland no data available
Estonia 16662; (+372)6269390 Portugal 808250143
Finland 9471977 Romania no data available
France +33(0)145425959 Slovakia (NTIC) +421 2 54 774 166
Greece no data available Slovenia no data available
Hungary (+36-80)201-199 Spain +34915620420
112 (begér

Iceland 5432222 Sw eden Giftinformation);+46104566786
Ireland +353(1)8092166 Sw itzerland 145
ltaly no data available United Kingdom no data available

Berlin : 030/19240

Bonn : 0228/19240

Erfurt: 0361/730730
Germany Freiburg : 0761/19240

Gottingen : 0551/19240

Homburg : 06841/19240

Mainz : 06131/19240

Munich : 089/19240
Latvia

+37167042473

Other inventory information

US. Toxic Substances Control Act

On TSCA Inventory
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Australia. Industrial Chemical (Notification and Assessment) Act
On the inventory, or in compliance with the inventory

Canada. Canadian Environmental Protection Act (CEPA). Domestic Substances List (DSL)
All components of this product are on the Canadian DSL

Japan. Kashin-Hou Law List
On the inventory, or in compliance with the inventory

Korea. Existing Chemicals Inventory (KECI)
On the inventory, or in compliance with the inventory

Philippines. The Toxic Substances and Hazardous and Nuclear Waste Control Act
On the inventory, or in compliance with the inventory

China. Inventory of Existing Chemical Substances
On the inventory, or in compliance with the inventory

NZIOC - New Zealand
On the inventory, or in compliance with the inventory
15.2 Chemical safety assessment

A Chemical Safety Assessment has not been carried out.

SECTION 16: Other information

Text of H-statements referred to under heading 3

Norflurane : H280 Contains gas under pressure; may explode
if heated.
Pentafluoroethane . H280 Contains gas under pressure; may explode
if heated.
Difluoromethane . H220 Extremely flammable gas.
H280 Contains gas under pressure; may explode
if heated.

Further information

All directives and regulations refer to amended ersions.
Vertical lines in the left hand margin indicate a relevant amendment from the previous version.

Abreviations:
EC European Community
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CAS Chemical Abstracts Senice

DNEL Derived no effect level

PNEC Predicted no effect level

WPVB Very persistent and very biaccumulative substance
PBT Persistent, bioaccmulative und toxic substance

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not
to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text. Final determination of suitability of any
material is the sole responsibility of the user.

This information should not constitute a guarantee for any specific product properties.
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i SECTDN 1.DERTFLATDN

Productnam e : Genepon® 407C

Num ber 000000005894

PwductVU se Descrpton :  Refrgemnt

M anufactuerorsupplers : Honeywelhfgmatbnalhc.
detais 115 TaborRoad

] Mong PRig, NJ 07950-2546

Form ore nibm aton call ;. 800-522-8001
+1-8973-455-6300

M onday-Friay, 9:00am 5 00pm )

I case ofemermency call : Medial:1-800-498-5701 or+1-303-389-1414
:  Trngportatin CHEMTREC): 1-800-424-9300 ox
+1-703-527-3887

{4 hoursfay, 7 daysweek}

SECTDN 2. HAZARDS DENTFILATON

Em ergency Overwview
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Cdor : slght
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Chggification ofthe gubstance orm Kure

C hssiftatbn of the substance

orm khare

: Gages underpressure, Liuefied gas

Sin pk AsphyxEnt

GHS Labelelem ent2, ncliding precautionary statem ents

Symboli)

Sonalwomd

Eazard statem ents

Prcautbnaty statem ents

Hazards notothemw ke
chssifed

Camhogeniniy

: W amhg

: Contane gas underpressure;m ay expbde fheated.

M ay diphce oxygen and cause mpi sufocaton.

: Storage:

Protectfiom sunlght Store 1 a wellventihted phee.

: Maycause camdic arhythm &.

M ay cause fiostbie.
M ay cause eve and sk iriation.

No com ponentofthi pmoductpregentatbvek greaterthan orequalto 0 1% & dentfied as a known oy
antpated carcnogen by NTP, ARC , orO SHA.

SECTDN 3.COMPOSTDN/ANFORMATDN ON INGREDIENTS

Chen ralnature

: M tire
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SAFETY DATA SHEET

G enetzon® 407C
10143521

Versbn 2 8 Revibn Date 08408/2018 PrintDate 1126 /2018
Chem falname CASNo. Concentaton
1,112 Tetmmfliomethane 81197-2 5200%
Pentaflicroethane 354336 2500 %
D florom ethane 75-10-5 23060 %

SECTION 4. FRSTAD MEASURES

G enemladvie

hhahtbon

Ski contact

BEye contact

Thgeston

Notes t physician

Tdtatbn of mm edite
m edialatentbn and
specilbeaim entneeded, if

Fistailerneeds to pmwecthin self. M ove outofdangemus
arsa.Take offallcontam hated ckhthng inmedately.

Move o fiesh alr. Fbhreathhy B irequbrorstopped, adm hEter
arifchlespiaton. Uge oxygen as requird, pmoviled a
qualifed opemtor B prgent. C alla phystan . Do netgive dmgs
fiom adrenalhe-ephedrine goup.

Aflercontactw ih skii, wash nm edhlely with pentyofwater.
there & evilence of ivsthie, bathe do notrmb} wih hikewam
ficthot) water. Ewater® notavaikbk, coverw th a ckan, soft
chth orsin Ibrcoverng . Egym ptom s persit, calla physthn.

R hge mmedbtel wih pknty ofwater, ako underthe eyalids,
ratkastls m hutes. I case offimsthie watershoul be
likewam ,nothot. Fsym ptom s persst, calla physican.

Unlkely wute cfexposure . Asg the pmduct E a gas, mierio the
habhtbn sectbn. Do nothiduce vom g w thoutm edial
advice.Calla physidn mmednel.

Because ofthe possibk dituibances of cardie thythm |,
catechokm e dmgs, such as epnephrine, shoul be uged wih
spechlcautbn and only i stuatbns ofem egency e gupport.
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SAFETY DATA SHEET

Genetron® 407C
10143521

Versbn 2 8

leoneywell

RevEbn Date 080842018 PrintDate 11 26,2018

necessary

Treaim entofoversxposure shoull be diected atthe contiolof
sym ptom s and the clntalcondibng. Treatfostbiten areas as
needed.

SECTDN S.FREFGHTNG MEASURES

Suiabk exthgushnigmeda

Specii: hazaumis durnhg
fire fghting

Specalpmwiective equpm ent
oriefphters

: The pmoduct B notfamm abk.

ASHRAE 34 .

Use waterspmy, akchokessant bam |, dry chem talor
carbon dibxide.

T ge extnguiEhihg m easues thatare appoprate © boal
ciroum sances and the sunounding envionm ent.

: ContEents underpressurs,

This product & not flam m abke atam benttem permtires and
atm ogphers pressure .,

However, ths m aterglcan imie when m ked wih airunder
prmssue and expoged © strong Imibn soures.
Contmherm ay mptie on heathy.

Coolebeged contaners exposed to fie w ih waterspmy.

Do nota®w mn-off iom e fghthg © enterdrans orwaler
cowrEes. .

Vapours are heavirthan airand can cause suffbcatbn by
mduciig oxygen avaibbk Drbmwathhg.

Fie m ay cause evelitbn of:

Hydmgen flhioriie

Carbon cxitles

Habgenated com pounds

Carbonythaltes

G asecus hydrogen chbride HCD.

: T the eventoffire and brexpbsibn do nothmathe fim es,

W earselfcontahed breathihg apparmiug and pmokctve sut.
No unpmiected exposed sk armas.
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SAFETY DATA SHEET Honeywell

Genetron® 407C

10143521
Versbn 2 8 Revibn Date 0845842018 PristDate 11/26/2018

SECTDN 6 . ACCDENTAL RELEASE MEASURES

Pemonalpmcautbns, : Inmedibtel evacuate pemonnelio safe areas.
potective equipm entand Keep peopk away fiom and upw nd of spillkak.
em exgency pmcedures W earperscnalpmectire equim ent. Unpmtacted persons

mustbe keptaway.

Rem ove allsources of tmibn.

Aver skn contactw th kakhg ui dangerof fosthie).
Venthte the arsa. !

Afermkase, dBperses nio the ai

Vapours ax heavierthan arand can cause suffbcathn by
wmduchg oxygen avaikbk orbreathhg.

Avod accum uhton ofvapours i bw areas.

Unpmwtected personnelshoul notretum untlairhag been
E tested and detem hed safe.

Ensure thatthe oxygen content s >= 19 5% .

!
‘ Envicnm entalprecautbns : Pmventiiirther kakage orspihge ¥safe o do =o.
| The pmductevapouraes radiy.

| M ethods and m aterak for 1 Venthte the ar=a.
\ contaimm entand ckanhg

|
up

SECTDN 7.HANDLING AND STORAGE

Handling
Prcautbns brsate : Handk wih cam.
handing Avoi nhaktbn ofvapourcrm Bt

Do notgeton ski orchthihg.

W earpemcnalpmEctire equim ent.

Pressurzed contmner. Pmtectficom sunlightand do notexpose
o tem pemtures exceediig 50 °C .

Folbw alls@ndard safety precautbns fhrhandihg and use of
com pressed gas cylnders.

Use authorized cylnders only.

Pwtectoylihders fiom physialdam age.

: Do notpunctue ordmwop cylnders, expose them to open fam e or
’ excess¥e heat.
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SAFETY DATA SHEET oneywell

G enetron® 407C

; 10143521 _ _ _
E Versin 2 .8 Revibn Date 08084018 PrihtDate 11262018

; Do notpemre orbum, even afieruse .Do notspray on a naked
; flam e orany hcandescentm ateral

: Do notwem ove scew cap untlinm edately wady Hruse.

" AWways wphee cap afferuse.

Advie on pmwotectbn agaiist : The product B notfhmm ablk,
fire and expbsbn Can om a com bustbe m xture w ith airatpressures above
aim osphert pressume.

Storage
Condibns breafe stormge, : Pmgsurked contaier: pmwiectfiom sunlghtand do notexpose
nclidng any o tem permues exceedig 50 °C .Do notpikre orbum, even
hcom pathiltes afleruse,
Keep contahers whily cbsed 1 a dry, cooland wellventibted
phce.

Storage wom s m ustbe properly ventibtzd.
Engure adecuate ventibton, espechly h confined areas,
Prtectoylinders fiom physialdam age.

SECTDN B.EXPOSURE CONTRO LS PERSONAL PROTECTDN

7 Protective m easuies : Do notbmathe vapour.

Do netgeth eyes, on sk, oron cbthig.

Ensure thateyewash satbns and safety showers are ¢bse ©
the workstatbn beaton.

Engheerhgm easumes 1 Genemlmwom ventiqton v adeguate Drstorage and handlng.
Perfom fillhg opembtbns only atstatbns w ih exhaust |
venthton Aciies. i

Eve pmiectbn : W earas approprate:
Safety gbsses wih sfe-shils
¥sphshes are kel o ofcur, weax:
G oggks orface shikH, givhg com pkte pmecion © eyes

Hand pmoecton : Leathergbves
R cage of contact thmugh sphshing:

page 6 /17




SAFETY DATA SHEET

Genetzon® 407¢C

10143521
Versbn 2.8 ReviebnDate 084842018 PritDate 1126 /2018
Pmwtective ghves
Neoptene ghves
Polyviylakcoholornirie-butybmbbergbves
Ski and body pmtectin Avoid skn contactw ih kakng judd dangeroffiostbie).
W earcold hisubthg gbves/&ce sheH/eye potecton.
Respiatory protection I case of hisufft entventihtn wearsuiabk mepiatory

HygEne m easumes

Exposure Guidelines

equim ent.

W eara posive-pressure suppled-airmspiaon

Vapours ame heavirthan azand can cause sufivcation by
wducily oxygen avaibbk orbrathig.

Formscue and m ahtenance work 1 storage tanks usge
selfcontmned brrathhg appambus,

Hand® 1 accordance w ih good hdustralhygene and safety
prmctce.

Ensure adequale ventibtion, especihly i confned areas.

Do notgeti eyes, on sk, oron chthing.

Rem ove and wagh contam hated cbthiig befme muge.
Keep woikng chthes sepamtely.

C om ponents CASNo. Valie Conunl Upda | Bagi
pamm epis =
11,12 Teraflior 811972 WA : 1,600 ppm }  |Honeywellddin
oethane Tine establghed by
webhted Honeywell
average hiematbnalhc,
11,12 Tetmflior 811972 TW A : 4240mygfn3 2007 |WEELUS.0ARS.
ocethane Thme (1,000 ppm ) W EELs W orkphece
weifhted Envionm ental
avemge Exposurw Level
. Guile
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SAFETY DATA SHEET

Genetron® 407C

oneywell

10143521
Versibn 2 8 Revibn Date 08082018 PrintDate 11/46/2018

Pentafliommethan 354336 TWA 4900mgfn 3 2007 (W EELUS.CARS.

e Tine {1,000 ppm ) W EELsW otkphce
weghted Envionm ental
avemge Exposure Level

Guide

Pentaflicrmethan 354336 TW A : {1,000 ppm } Honeywelldin &

e : Tine establehed by
wedhhted Honeywel
avemge htematbnalhc.

D ifliorom ethane 751065 W A 2,200mg/fn3 2007 |WEELUS.OARS.
Tme (1,000 ppm ) W ERELs W orkphee
weghtad Envionm ental
average Exposure Level

Guie

D #liowm ethane 75-10-5 TW A : (1,000 ppm ) 1924 |HoneywellLin i
Tine establched by
webhted Honeywell
avemge Thtematbnalhe.

SECTDN 92.PHYSXTAL AND CHEM AL PROPERTES

Phystalstte : Lipefied gas

Cobr : coburkss

Odor : slght

pH : Note:neutal

M eling pontiange : Note:no datwa avaibbk
Boilng pontboilng mnge : 4398 °C
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RevErn Date 080842018

PrintDate 11 /262018

Fhsh poiit

Evapomtion mte

Lowerexpbsbn In &

Upperexpbsin Iin 1

VaporpmEssume

Vapordensiy

Densiy

W atergolibily

Parton coeffoent:
n-octanolwater

Inibn Em pemtue

: Note:Notapplrabk

o> 4

Method:Compardt CCl.

: Note:None

: Note:None

10,762 hPa

at21 .1 °C {70 0 °F)

24 593 hPa
ats54 4 °C {129 9 °F)
3Note: fAxr=10)

llé6gim3at2ll °C

1594

: bgPow:1.06

Testsubstance:1,1,1 2-tetmihiomwethane HFC-134a)

bgPow:148

Testsubstance : Ethane, pentafluomw- HFC-125)

: Note:notdetemm ned
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Vembn 2 8

SAFETY DATA SHEET

oneywell

Revirn Date 08082018 PmtDate 112642018

Decom posibn tEm pembire

> 250 °C

Chem alstabiliy
Possbiity ofhazarous

reactbns
Condibns © avoil

ficom patbe maerak

Hazaxlous decom posibn
poducts

SECTDN 16.STABILITY AND REACTWVITY

: Stabk undernom alcondibns.

¢

: Hazarlous polym ersatbn does notoccur.

: Pmegsurzed conta her. Protectfiom sunlightand do notexpose

to tem permtures exceediig 50 °C .

Decom poses underhgh em pembire.

Som e rEk m ay be expected ofconosie and toxt

decom posin pmoducts.

Can fomm a com bustb®e m ure wih aratpressures above
atm osphert pressume .

Do notm ik wih oxygen orakxabove atm osphert: pressuie .

: Potassim

Calim

vowderd metak

Fihel divided alm nim
M agnesim

Znc

: Habgenatd com pounds

Hydmgen fuorile
Catbonylhalies

Catbon oxiles

G aseous hydmogen chbride HCT.

SECTDN 11. TCXXCLOGITAL NFORMATDN
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SAFETY DATA SHEET

G enetron® 407C
10143521

Versbn 2 8

RevBonDate 0840842018

oneywell

Acute hhaltbn toxitiy
1,11 2-Tetrafliomethane

Penfaflicrwethane

D ffuormwom ethane

Acute dem altoxiziy

Sensikation
11,12 Tetafhiomethane

Pentafhomethane

I fhomwm ethana

Repeated dose toxity
1,11 2 Tetafucrmethane

: LC50:> 500000 ppm

Exposumx tine:4 h
Specks:Rat

: > 769000 ppm

Exposum tne:4 h
SpeckEs:Rat

: LC50:> 520000 ppm

Exposure the:4 h
SpeckEs:Rat

: Note:no data avaibbk

: Camibe sensizatbn

Specis:dogs
Note:No-obsewedefiectEvel
50 000 pom

Lowestobgerwed effectvel
75 000 ppi

: Cardiac sensizatbn

Speces:dogs

Note :No-obgsewed-efflect bvel
75 000 ppm

Lowestobsewed effectkbvel
100 000 ppm

: Carlhc gensiFatbn

Specks:dogs
Note:No-obsered-effect Bvel
>350 000 ppm

: Specks:Rat

NOEL: 406000 ppm

PrintDate 11262018
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SAFETY DATA SHEET oneywell

G enetron® 407C

10143521
Versbn 2 8 ReviBDn Date 084082018 PritDate 112642018
Pentafhomwethane : Specks:Rat
Applraton Route: hhaktbn
Exposum tine: @ W eeks)
NOEL: 50000 ppm
Subchmont toxtiy
D ifAiowm ethane : Specks:Rat
Applratin Route: hhakton
Exposure tine: (90 d)
NOEL: 50000 ppm
Subchmonl oxiy
G enctoxtity h vizo
11,12 Tetafliomwethane : Note:h vio teete dd notshow mulagent effects
Pentaflicroethane : TestMethod:Ames test
Resuk:negative
D fflicrom ethane . TestM ethod:Am es st
Resuk:negative

Celitype:Hum an kym phocytes
R esul: negatie

Celltype:Chhese Ham sterCvary Cels
Resul:negative

Celltype : Hum an m phocytes
Resul:negatire
M ethod: M umgeniiy (I vixo m amm alan cytogenett test

TestM ethod : C hxom ogom e abematon wstii vioo
Resul:negative

G enotoxiidy 11 vivo

D ffliorom ethane : Specks:Mouse
Celltype :Bone m anow
M ethod : M utagentity fn rmnuckus test
Resulk:negatie
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E Versbn 2 8 RevEbn Date 08,608,018 PrintDate 11 £26/2018
3

Temmgenity

,E Penmfiowethane : Specks:Rabbi

Appliatbn Routs: hhalhtbn exposurs

NOAEL,Temtog: 50,000 ppm

NOAELMatemal 50,000 ppm

Note:D d notshow Embhgeni effects 11 anin alexpern ents.
Specks:Rat

Apphraton Route: hhakhtbn exposure

NOAELTemtog: 50,000 ppm

, NOAELMatemal 50,000 ppm

i} Note:D 1l notshow temtogent effects h anin alexperin ents.

D ffiiorom ethane : Specks:Rat
Doge:NOEL 50,000 ppm
Note:D i notshow temtogent effects h anin alexperin ents,

Speceg:Rabbt
Doge:NCETL ~50,000 ppm
Note:D il notshow temitcgent effects 1 anin alexperin ents,

;

j Further hiom atbn ¢ Acule oxiiy D fliorwn ethane . HFC 32): Caxdiac
sensibatbn threshold dog):350000 ppm . Ethane,
pentaflioro- HFC-125):Canlac sensiisation threshol dog):
: 75000 ppm . 1,11 24tetmmfhowethane HFC-134a):Cardie
gensiiatbn thieshoH dog): 80000 ppm . Vapowrs axe heavir
than airand can cause suffbcatbn by reduchyg oxygen
avaibbk brbhmwathing. Iviatg to eyes and sk . Rapid
evaporatibn of the Jjuid m ay cause fosthizs . Avoi skh
contactw ih kakhg luil dangeroffiosthie).M ay cause
cardic arhythn &.

SECTDN 12.ECOLOGILAL WFORMATDN

Ecotoxiciy effects
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Versbn 2 8 Reviebn Dat 08408/2018 PriotDate 11426/2018

|
:
E
]

Toxtiy to daphn® and other : Note:no data avaibbke
aquatt nvertebmtes

B bdegrmdabiliy
Penmfiiomwethane : Resul:Notradiy bbdegmdabk, ?
Valie:5 %
Method:0OECD 301D
D fuomwn ethane : Note:Mnmal ;

Further nfom ation on ecology

Addibnalecobgial : ThE product subpectio U S . Envionm entalProtecton

nfom atbn Agency Ckan ArActReguhitbng at40 CFR Part82.
Thi productconta s greenhouse gases whith m ay contrbute
o gbbalwam ng.Do NG T ventto the atn ospher . To com ply
w ih proviebns ofthe U S . Ckan AirAct any esilualm ustbe
mwcoverd.

SECTDN 13.DBPOSAL CONSDERATIDNS

j D kposalm ethods : Obsewe allFedem], State, and LocalEnvionm ental

|
requbtons.
f Note . Thipmoducts subpetio U S . Envionm entalPmtecton Agency

Ckan ArActRegultions Sectbn 608 11 40 CFR Park82 -
rmgaring mirgemntecychg.

SECTDN 14 . TRANSPORT NFORMATDN

DoT UN/D No. . UN 3340
Propershiphg nam e ;: REFRIGERANT GAS R 407C
Chss 22
Packihg gmup
Hazawl Labek 22
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Versbn 2 8 Reviin Date 08408,/2018 PrntDate 112642018
BTA UN/D No. . UN 3340
Descrptbn ofthe goods : REFRTERANT GAS R 407C
Chas 22
Hazamrl Labek ;22
Packing nstmictbn camgo : 200
aicmi)
Packig nstmcton : 200
bassengeraicmt)
MDG UN/D No. . UN 3340
D egerptbn ofthe goods : REFRILERANT GAS R 407C
Chas 22
Hazam Labek 22
Em S Num ber : FCL,8W
M arne polutant : no

hventories

US .Toxk Substances
ContmlAct

Austala . hidustrial
Chem tal Notiftatbn and
Agsegam ent) Act

Canada.Canadian
Envionm entmlPmiectbn
Act CEPA).Dom estt
Substances Lt D SL)

Japan.Kashii-Hou Law Lit

Kora.Exsthg Chem ak
wenory KECT

Philppihes.The Toxt
Substances and Hazamous

SECTON 15 . REGULATORY NFORMATIDN

: OnTSCA hventory

: On the hventory, orh com plance w th the hventory

: Allcom ponents ofths productam on the Canadin DSL

: On the hrventory, or i com phance w ih the nventory

: On the hventory, or i com plance w ih the nventory

: On the nventory, orh com plance w ih the hventory
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10143521
Versbn 2 8 Reviebn Date 08482018 PrmtDate 11262018

and NuckarW aste Contmol
Act

Chha.hventory ofExEkthg : On the hiventory, or i com plance w th the hventory
Chem alSubstances w.

NzZDC -New Zeaknd : On the hveniowy, or 1 conm plance w th the hventory

Nationalregulbhiory nfom ation i

SARA 302 Com ponents : No chem ak 1 ths m ateralamr subpctic the reportng
requien ents cfSARA Tile II Sectn 302.

SARA 313 Com ponents : Thim ateraldoes notcontai any chem talcom ponents wih
known CAS num bers thatexceed the thresholl De M nin &} |
mwporthg kvek establshed by SARA Tike I, Sectbn 313. |

SARA 311212 Hazardls : Acute Healh Hazad
Sudden R ekase of Pressure Hazaxd :
Sudden Rekase of Pregssure Hazaxd

Calibmia Prop.65

=t ARN NG ThE pmoductcan expose you o chem alk,
Isted bebw , known to the State ofCalibma to cause cancerand i
;g bith detfects orothermproductize ham . Form ore nifbm atbn go |
O www P65W amigs ca gov. :

D rhbmom ethane 75-05-2 )

Chbrom ethane 74-87-3
M assachusetts RTK : Drhbiwom ethane 75-09-2
New Jersey RTK : D iflxorom ethane 75105
Pennsylvani RTK : Difhiorom ethane 75-10-5

SECTDN 16.0THER NFORMATIDN
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G enetaon® 407C
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Versbn 2 8 Reviin Date 08484018 PratDate 112642018

i SECTDN 1.DERTFLATDN

Productnam e : Genepon® 407C

Num ber 000000005894

PwductVU se Descrpton :  Refrgemnt

M anufactuerorsupplers : Honeywelhfgmatbnalhc.
detais 115 TaborRoad

] Mong PRig, NJ 07950-2546

Form ore nibm aton call ;. 800-522-8001
+1-8973-455-6300

M onday-Friay, 9:00am 5 00pm )

I case ofemermency call : Medial:1-800-498-5701 or+1-303-389-1414
:  Trngportatin CHEMTREC): 1-800-424-9300 ox
+1-703-527-3887

{4 hoursfay, 7 daysweek}

SECTDN 2. HAZARDS DENTFILATON

Em ergency Overwview

Fom : Liyuefied gas
Cobr : coburkess
Cdor : slght
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Verstn 2 8

Reviebn Date 08,08/2018 ProtDate 11,26/2018

Chggification ofthe gubstance orm Kure

C hssiftatbn of the substance

orm khare

: Gages underpressure, Liuefied gas

Sin pk AsphyxEnt

GHS Labelelem ent2, ncliding precautionary statem ents

Symboli)

Sonalwomd

Eazard statem ents

Prcautbnaty statem ents

Hazards notothemw ke
chssifed

Camhogeniniy

: W amhg

: Contane gas underpressure;m ay expbde fheated.

M ay diphce oxygen and cause mpi sufocaton.

: Storage:

Protectfiom sunlght Store 1 a wellventihted phee.

: Maycause camdic arhythm &.

M ay cause fiostbie.
M ay cause eve and sk iriation.

No com ponentofthi pmoductpregentatbvek greaterthan orequalto 0 1% & dentfied as a known oy
antpated carcnogen by NTP, ARC , orO SHA.

SECTDN 3.COMPOSTDN/ANFORMATDN ON INGREDIENTS

Chen ralnature

: M tire
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10143521

Versbn 2 8 Revibn Date 08408/2018 PrintDate 1126 /2018
Chem falname CASNo. Concentaton
1,112 Tetmmfliomethane 81197-2 5200%
Pentaflicroethane 354336 2500 %
D florom ethane 75-10-5 23060 %

SECTION 4. FRSTAD MEASURES

G enemladvie

hhahtbon

Ski contact

BEye contact

Thgeston

Notes t physician

Tdtatbn of mm edite
m edialatentbn and
specilbeaim entneeded, if

Fistailerneeds to pmwecthin self. M ove outofdangemus
arsa.Take offallcontam hated ckhthng inmedately.

Move o fiesh alr. Fbhreathhy B irequbrorstopped, adm hEter
arifchlespiaton. Uge oxygen as requird, pmoviled a
qualifed opemtor B prgent. C alla phystan . Do netgive dmgs
fiom adrenalhe-ephedrine goup.

Aflercontactw ih skii, wash nm edhlely with pentyofwater.
there & evilence of ivsthie, bathe do notrmb} wih hikewam
ficthot) water. Ewater® notavaikbk, coverw th a ckan, soft
chth orsin Ibrcoverng . Egym ptom s persit, calla physthn.

R hge mmedbtel wih pknty ofwater, ako underthe eyalids,
ratkastls m hutes. I case offimsthie watershoul be
likewam ,nothot. Fsym ptom s persst, calla physican.

Unlkely wute cfexposure . Asg the pmduct E a gas, mierio the
habhtbn sectbn. Do nothiduce vom g w thoutm edial
advice.Calla physidn mmednel.

Because ofthe possibk dituibances of cardie thythm |,
catechokm e dmgs, such as epnephrine, shoul be uged wih
spechlcautbn and only i stuatbns ofem egency e gupport.
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ARKEMA

PNV AT IV E eMaMa TRY

SAFETY DATA SHEET

FORANE® 407C

| 1. PRODUCT AND COMPANY IDENTIFICATION

Company

Arkema Inc.
900 First Avenue
King of Prussia, Pennsylvania 194086

Fiuorochemicals

Customer Service Telephone Number:

Emergency Information
Transportation:

Medicai:

Product Information

Product name:
Synonyms:
Molecular formula:

(800) 245-5858

{(Monday through Friday, 8:00 AM to 5:00 PM EST)

CHEMTREC: (800) 424-9300
{24 hys., 7 days a week)

Rocky Mountain Poison Center: (866) 767-5089

{24 hrs., 7 days a week)

FORANE® 407C
R-407C, HFC 407C
Complex Mixture

Chemical family: Hydroftuarocarben
Molecular weight: 86.2 g/mol
Product use: Refrigerant
| 2. HAZARDS IDENTIFICATION
Emergency Overview
Color: Ciear - colourless
Physical state: gaseous
Form: Liquefied gas
Odor: Slightly ether-like

*Classification of the suhstance or mixture:
Gases under pressure, Liguefied gas, H280

*For the full text of the H-Statements mentioned in this Section, see Section 16.

GHS-Labelling

Hazard pictograms:

Product code: 04070 Version 3.2 Issued on: 05/06/2016
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Signal word: Warning

Hazard statements:

H280 : Contains gas under pressure; may explode if heated.

Supplemental Hazard Statements:

Overheating or overpressurizing may cause gas release or violent cylinder bursting, May decompose on contact
with flames or extremely hot metal surfaces to produce toxic and corrosive products. May cause frosthite. May
cause headache, nausea, dizziness, drowsiness, loss of conscicusness. May cause cardiac sensitization/cardiac
arrhythmia. May displace oxygen and cause rapid suffocation.

Precautionary statements:

Storage:
P403 : Store in a well-ventilated place.
P410 : Protect from sunlight.

Supplemental information:

Potential Health Effects:

Liguid : Contact with liguid or refrigerated gas can cause cold burns and frostbite, Vapor: Vapor is heavier than
air and can cause suffocation by reducing oxygen availabie for breathing. If inhaled: Cendral nervous system
effects: headache, nausea, dizziness, drowsinass, loss of consciousness. Stress induced heart effects:
Inhalation may cause an increase in the sensitivity of the heart to adrenaline, which could result in irregular or
rapid heartbeats and reduced heart function.

Medical conditions aggravated by overexposure:

Heart disease or compromised heart function,

| 3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name - CAS-No. | wtwt | GHS Classification™
Ethane, 1,1,1,2-tetrafluoro- 811-97-2 52 % H280

Ethane, pentafiucro- 354-33-6 25 % H280

Product code: 04070 Version 3.2 issued on: 05/06/2016 Page: 2/ 14
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Methane, difluore- 75-10-5 23 % H220, H280

“*For the full fext of the H-Siatements mentioned in this Section, see Section 18.

4. FIRST AID MEASURES

4.1. Description of necessary first-aid measures:

Inhaiation:
if inhaled, remove victim to fresh air. If not breathing, give artificial respiration. If breathing is difficulf, give oxygen.
Get medical attention.

Skin: !
if on skin, flush exposed skin with lukewarm water (not hot), or use other means to warm skin slowly. Get medical :
attention if frostbitten by liquid or if itritation occurs. Remove contaminated clothing and shoes. Wash clothing before
reuse. Thoroughly clean shoés before reuse.

Eyes:
immediately flush eye(s) with plenty of water.

Ingestion: )
ingestion is not applicable - product is a gas at ambient temperatures.

4.2, Most important svm_ptdmsleffects,‘acute énd-,deiaved:

For most important symptoms and effects {acute and delayed), see Section 2 (Hazard Statements and Supplementat
information) and Section 11 (Toxicology Information) of this SBS.

4.3. Indication of immediate medical attention and special treatment needed, if necessary:

Uniless otherwise noted in Notes to Physician, no specific treatment noted; treat symptomatically.

Notes to physician:
Do not give drugs from adrenaline-ephedrine group.

5. FIREFIGHTING MEASURES

Extinguishing media (suitable):
Use extinguishing media appropriate to surrounding fire conditions.

Protective equipment:
Fire fighters and others who may be exposed to products of combustion should wear fuli fire fighting turm out gear
{full Bunker Gear) and self-contained breathing apparatus {pressure demand / NIOSH approved or equivalent).

Further firefighting advice:

BT Ty
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Fight fire with large amounts of water from a safe distance.

Stop the flow of gas if possible, i

Water mist should be used to reduce vapor concentrations in air.

Cool closed containers exposed to fire with water spray.

Closed containers of this material may explode when subjected to heat from surrounding fire.

After a fire, wait until the materiai has cooled to room temperature before initiating clean-up activities.
Fire fighting equipment should be thoroughly decontaminated after use.

Fire and explosion hazards:

May decompase on contact with flames or extremely hot metal surfaces fo produce toxic and corrosive products,
Liguid and gas under pressure, overheating or overpressurizing may cause gas release and/or violent cylinder
bursting.

Container may explode if heated due to resulting pressure rise.

Some mixtures of HCFCs andfor HFCs, and air or oxygen may be combustible if pressurized and exposed to
extreme heat or flame,

When burned, the following hazardous products of combustion can occur:

hydrofiuoric acid

Carbon oxides

Carbonyl halides

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, Emergency procedures, Methods and materials for confainment/clean-up:

Prevent further leakage or spillage if you can do so without risk. Evacuaie area of all unnecessary personnel.
Eliminate all ignition sources. Use Halegen leak detector or other suitable means to locate leaks or check
atmosphere. Keep upwind. Evacuate enclosed spaces and disperse gas with floor-level forced-air ventilation. Avaid
breathing leaked material. Consult a regulatory specialist to determine appropriate state or local reporting
requirements, for assistance in waste characterization and/or hazardous waste disposal and other requirements
fisted in pertinent environmental permits,

Protective equipment:
Appropriate personal protective equipment is set forth in Section 8.

7. HANDLING AND STORAGE

Handling

General information on handting:

Avoid breathing gas.

Avoid contact with skin, eyes and clothing.

Keep away from heat, sparks and flames.

Wear cold-insulating gloves/face shield/eye protection.

Keep container closed.

Use only with adequate ventilation.

Use equipment rated for cylinder pressure.

Use a backflow preventative device in piping.

Wash thoroughly after handling.

Close valve after each use and when empty.

Do not enter confined spaces unless adequately ventilated.

DO NOT CUT, DRILL, GRIND, OR WELD ON OR NEAR THIS CONTAINER.
Emptied container retains vapor and product residue.

Observe ail labeled safeguards uniil container is cleaned, reconditioned or destroyed.

’ Product code: 04070 Version 3.2 Issued on: 05/06/2016 Page: 4/ 14
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Storage

General information on storage conditions:
Keep away from direct sunlight. Keep cylinders restrained. Store in cool, dry, well ventilated area away from sources
of ignition such as flame, sparks and static electricity.

Storage stability — Remarks:
Do not apply direct flame fo cylinder. Do not store cylinder in direct sun or expose it to heat above 120 F (48.9 C.}.
Do not drop or refill this cylinder.

Storage incompatibility — General:
Store separate from:

Finely divided metals {aluminium, magnesium, zinc...)
Strong bases

Alkali metals ‘:
Alkaline earth metals
Strong oxidizing agenis

Temperature {olerance — Do not store above:
118 °F (48 °C)

-B. EXPOSURE CONTROLS/PERSONAL PROTECTION . . = : - SR J

Airborne Exposure Guidelines:

Ethane, 1,1,1,2-tetrafluoro- {811-97-2)

US. OARS. WEELs Workplace Environmental Exposure Leve! Guide
Time weighted average 1,000 ppm (4,240 mg/m3})
Remarks: Listed

Ethane, pentafluoro- (354-33-8}

S, OARS. WEELs Workplace Environmentai Exposure Level Guide

Time weighted average 1,000 ppm (4,960 mg/m3}
Remarks: Listed
Time weighted average 1,000 ppm {4,900 mg/m3)

Methane, difluoro- (75-10-5)

US. OARS. WEELs Workplace Environmental Exposure Level Guide

Time weighted average 1,000 ppm (2,200 mg/m3) ;

Product code: 04070 Version 3.2 Issued on: 05/G6/2016 Page: 5/ 14 ‘t
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Remarks: iisted

Only those components with exposure limits are printed in this section. Limits with skin contact designation above have skin contact
effect. Alr sampling alone is insufficient to accurately quantitate exposure. Meastires to prevent significant cutaneous abserption
may be required. Limits with a sensitizer designation above mean that exposure to this material may cause allergic reactions.

Engineering confrols:

Investigate engineering techniques to reduce exposures beiow airborne exposure limits or to otherwise reduce
exposures. Provide ventilation if necessary to minimize exposures or to control exposure levels to below
airhorne exposure limits (if applicable see above).If practical, use locai mechanical exhaust ventilation at
sources of air contamination such as open process equipment.

Monitor carbon monaoxide and oxygen levels in tanks and enciosed spaces.Consult ACGIH ventilation manual,
NFPA Standard 31 and NFPA Standard 654 for design of exhaust system and safe handling.

Respiratory protection:

Avoid breathing gas. Where airborne exposure is likely or airborne exposure limits are exceeded {if applicable,
see above), use NIOSH approved respiratory protection equipment appropriate to the material and/or its
components (full facepiece recommended). Consult respirator manufacturer to determine appropriate type
equipment for a given application. Observe respirator use limitations specified by NIOSH or the manufacturer.
For emergency and other conditions where there may be a potential for significant exposure or where exposure
limit may be significantly exceeded, use an approved fult face positive-prassure, self-contained breathing
apparatus or positive~-pressure airline with auxiltary seif-contained air supply. Respiratory protection programs
must comply with 29 CFR § 1910.134.

Skin protection:

Wear appropriate chemical resistant protective clothing and chemical resistant gloves to prevent skin contact.
Consult glove manufacturer to determine appropriate type glove material for given application. Rinse
immediately if skin is contaminated. Wash contaminated clothing and clean protective equipment before reuse.
Wash thoroughly after handling.

Eye protection:
tse good industrial practice to avoid eye contact.

9. PHYSICAL AND CHEMICAL PROPERTIES

Color: Clear - colourless

Physical state: gaseous

Form: Liquefied gas

Odor: Slightly ether-like

Odor threshold: not determined

Flash point Not applicable

Product code: 04070 Version 3.2 issued on; 05/06/2016 Page: 6 /14
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Auto-ignition ) not determined
temperature:
Lower flammable fimit MNonhe.
(LFL):
Upper flammable limit None.
(UFL):
pH: Not applicable
Density: nat determined
Specific Gravity (Relative  1.14 (77 °F( 25 °C)) .
density): ;
Vapor pressure: 7,839 mmHg (70.0 °F (21.1 °C}))
Vapor density: ' 2.99 kg/m3
Boiling point/boiling -44.1 °F {-42.3 °C}
range:
Melting pointirange: No data available. ";
Freezing point: notdetermined r
Evaporation rate: No data available
Solubility in water; negligible
Viscosity, dynamic: No data available
% Volatiles: 100 %
Molecular weight: 86.2 g/mol
Oilfwater partition Not applicable
coefficient:
Thermal decomposition No data availabie
Flarmability: See GHS Classification in Section 2
10. STABILITY AND REACTIVITY
Stability:
This material is chemically stable under normal and anticipated storage, handling and processing conditions.

Hazardous reactions:
None known.

i
i

Materials to avoid:
Alkaline earth metals

I
s
]
i
:
L
i
1
|
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Strong oxidizing agents

Finely divided metais (aluminium, magnesium, zinc...)
Alkali metals

Strong hases

Conditions / hazards to avoid:
Heat

Hazardous decomposition products:

Thermal decomposition giving toxic and corrosive products ;
Hydrogen fluoride

Carbonyl halides

Carbon oxides

11. TOXICOLOGICAL INFORMATION

Data on this material and/or its components are summarized beiow.
Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2)

Acute toxicity

Inhalation:
Practically nontoxic. (Rat) 4 h LC50 approximately 567000 ppm.

Signs/effects reported after acute exposure (mouse, dog, cat, monkey) signs: anesthetic effects

Skin Irritation:
Practically non-irritating. (Rabbit} trritation index: < 1/ 8. (24 h} (occluded exposure}

Eve [rritation:
Causes mild eye irritation. (Rabbit) (vapor)

Sensitization:
Causes cardiac sensifization. inhalation. (Dog) Stress induced heart effects: irregular heari beat, rapid

heart beat, in some cases, sudden death (Reaction may occur in response to stress {natural adrenaiine

release) or administration of epinephrine.)

Skin Sensitization:
Not a sensitizer. Guinea pig maximization test. No skin allergy was observed

Repeated dose toxicity
Chronic inhalation administration to Rat / No adverse systemic effects reported.

Carcinogenicity
Chronic inhalation administration to male rat / affected organ(s): testes / signs; tumors were benign.,
Increase in fumor incidence was reported.

Chronic inhalation administration to female rat / signs: No increase in tumor incidence was reported.

Product code: 04070 - Version 3.2 Issued on: 05/06/2016 Page: 8/14
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Chronic inhalation administration to Mouse / signs: No increase in {umor incidence was reported.
1 year oral gavage administration to Rat / signs: No increase in tumor incidence was reported.

Genotoxicity

Assessment in Vitro:
No genetic changes were observed in laboratory tests using: bacteria, animal cells, yeast, human cells

Genotoxicity

Assessment in Vivo:
No genetic changes were observed in laboratory tests using: rats, mice :

Developmental toxicity

Exposure during pregnancy. inhalation (Rat) / No birth defects were observed. (delays in development, at
doses that produce effects in mothers)
Exposure during pregnancy. inhalation (Rabbit) / No birth defects were observed.

Reproductive effects
Two-generation study. inhalation (Rat) / No toxicity to reproduction.

Data for Ethane, pentafluoro- (354-33-6)

Acute toxicity

inhalation: ;
Practlcaliy nontoxic. {Rat} 4 hLC50 > 800000 ppm. (Gas}

Sensitization:

Causes cardiac sensitization. inhatation. (Dog) Stress induced heart effects: irregular heart beat, rapid
heart beat, in some cases, sudden death (Reaction may occur in response fo stress {natural adrenaline
release) or administration of epinephrine.)

Repeated dose toxicity
Subehronic inhalation administration to Rat / No adverse systemic effects reported.

Genofoxicity

Assessment in Vitro:
No genetic changes were observed in laboratory tests using: bacteria, animal cells, human ceils

Genofoxicity

Assessment in Vivo:
No genetic changes were observed in laboratory tests using: mice

Developmental toxicity
Exposure during pregnancy. inhalation (rat and rabbit) / No birth defects were observed.

Data for Methane, difluoro- (75-10-5)

Acute toxicity

Product code: 04070 Version 3.2 lssued on: 05/06/2016 Page: 9/14
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inhalation:
Practicaily nontoxic. (Rat) 4 h LC50 > 520000 ppm. signs: anesthetic effects, central nervous system
depression

Sensitization: ' .
Cardiac sensitization not observed. inhalation. (Dog) tremaors

Repeated dose toxicity
Subchronic inhalation administration to Rat / No adverse effects reported.

Genotoxicity

Assessment in Vitro:
No genetic changes were observed in laporatory tests using: bacteria, animat cells, human celis

Genotoxicity

Assessment in Vivo:
No genetic changes were observed in a laboratory test using: mice

Developmental toxicity

Exposure during pregnancy. inhalation {rat and rabbit) / No birth defects were observed.

| 12. ECOLOGICAL INFORMATION

Chemical Fate and Pathway
Data on this materiai and/or its components are summarized below.

Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2}

Biodegradation:
Not readily biodegradable. (28 d} biodegradation 3 %

Octancl Water Partition Coefficient:
log Pow = 1.06

Photodegradation:
Degradation in the atmosphere Haif-life direct photolysis: 8.6 - 16.7 y

Global Warming Potential:
GWP 0.3 {Halocarbon giobal warming potential.)
GWP 1,320 {Giobal warming potential with respect to CO2 (time horizon 100 years))

Ozone Depletion Potential:
ODP 0O

Data for Ethane, pentafluoro- (354-33-6)

Biodegradation:
Not readily biodegradable. (Closed Boftle test, 28 d) biodegradation 5 %

Octanol Water Partition Coefficient:
log Pow = 1.48

Product code: 04070 Version 3.2 Issued on: 05/06/2016 Page: 10/ 14
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Globai Warming Potentiai:
GWP 0.84 {Halocarbon global warming potential; HGWP; (R-11 = 1))
GWP 3,450 (Glohal warming potential with respect to COZ2 (time horizon 100 years)}

Ozone Depletion Potential:
ODP § (Ozone depletion potential; ODP; (R-11 =1})

Data for Methane, difluoro- {75-10-5)

Biodegradation: G
Noft readily bicdegradable. (28 d) biodegradation 5 %

Octanol Water Partition Coefficient:
fog Pow = 0.21

Global Warming Potential: .
GWP 543 {Globai warming potential with respect to CO2 {time horizon 100 years))

Ozone Depletion Potential:
QODP 0 (Ozone depletion potential; ODP; (R-11=1))

Ecotoxicology
Data on this material and/or its components are summarized below.

Data for Ethane, 1,1,1,2-tetrafluoro- (811-97-2)

Aquatic toxicity data:
Practically nentoxic. Oncorhynchus mykiss (rainbow trout) 96 h LC50 = 450 myg/l

Acquatic invertebrates:
Practically nontoxic. Daphnia magna (Water flea) 48 h EC50 = 830 mg/|

Microorganisms:
Practically nontoxic. Pseudomonas putida 16 h EC10 > 730 mg/l

| 13. DISPOSAL CONSIDERATIONS

Waste disposal:

Do not vent the container contents, or product residuals, to the atmosphere, Recover and reclaim unused contents
or residuals as appropriate. Recovered/reclaimed product can be returned to an approved certified reclaimer or
back to the seller depending on the material. Completely emptied disposable containers can be disposed of as
recyclable steel. Returnable cylinders must be returned fo seller. Dispose of in accordance with federal, state and
local reguiations. Consult a regulatory specialist to determine appropriate state or local reporting requirements, for
assistance in waste characterization and/or hazardous waste disposal and other requirements listed in pertinent
environmental permits, Note; Chemical additions fo, processing of, or otherwise altering this material may make this
waste management information incomplete, inaccurate, or otherwise inappropriate. Furthermore, state and local
waste disposal requirements may be more restrictive or otherwise different from federal laws and regulations.

Product code: 04070 Version 3.2 Issued on: 05/06/2016 Page: 11/14
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} 14, TRANSPORT INFORMATION
US Department of Transportation (DOT) .
UN Number . 3340
Praper shipping name . Refrigerant gas R 407C
Class 1 2.2
Marine poliutant ©ho
international Maritime Dangerous Goods Code {(IMDG)
UN Number . 3340
Proper shipping name . REFRIGERANT GAS R 407C
Class 2.2
Marine poliutant . ho
i 15. REGULATORY INFORMATION
Chemical inventory Status
EU. EINECS EINECS Conforms to
US. Toxic Substances Control Act - TSCA The components of this product are all on

the TSCA Inventory.

Australia. Industrial Chemical (Notification and AICS Conforms fo
Assessment) Act

Canada. Canadian Environmental Protection Act DSl Ali components of this product are on the
(CEPA). Domestic Substances List (DSL) Canadian DSL

Japan. Kashin-Hou Law List ENCS (JP) Does not conform

Korea. Existing Chemicals Inventory (KECI) KECI (KR} Conforms to

Philippines. The Toxic Substances and Hazardous PICCS (PH) Conforms to
and Nuclear Waste Control Act

China. Inventory of Existing Chemical Substances IECSC (CN} Conforms to
China. Inventory of Existing Chemical Substances IECSC (CN) Conforms to

United States — Federal Regulations

SARA Title Il — Section 302 Extremely Hazardous Chemicals:

The components in this product are either not SARA Section 302 regulated or reguiated but present in
negligible concentrations.

SARA Title Il - Section 311/312 Hazard Categories:
Acute Health Hazard, Sudden Release of Pressure Hazard :

Product code: 04070 Version 3.2 Issued on; 05/06/2016 Page: 12/ 14 |
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SARA Title HI — Section 313 Toxic Chemicals:
This material does not contain any chemical components with known CAS numbers that exceed the
threshotd (De Mirimis) reporting levels established by SARA Title 1, Section 313.

Comprehensive Environmental Response; Compensation, and Liability Act (CERCLA) - Reportable
Quantity (RQO):

The companents in this product are either not CERCLA regulated, regulated but present in negligible :
conhcentrations, or regulated with no assigned reportable quantity. ;

United States — State Regulations

New Jersey Right to Know

Chemical name CAS-No, ;
Methane, difluoro- 75-10-5

Pennsylvania Right to Know-

Chemical name CAS-No.
Ethane, 1,1,1,2-tetrafluoro- 811-97-2
Ethane, pentaflucro- 354-33-6
Methane, difluoro- , ‘ 75-10-5

Pennsylvania Right to Know — Environmentally Hazardous Substance(s)
Chemical name, CAS-No, |
Methane, difiuoro- 75-10-5
California Prop. 65

This product does not contain any chemicals known to the State of California to cause cancer, birth
defects, or any other reproductive defects.

16. OTHER INFORMATION B

Full text of H-Statements referred to under sections 2 and 3.

H220 Extremely flammable gas.
H280 Contains gas under pressure; may explode if heated.

Latest Revision(s):

Revised Section(s): chapter 4 update
Reference number: 000000057360
Date of Revision: 05/06/2016
Date Printed: 05/10/2016 '3

FORANE® is a registered trademark of Arkema Inc.
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The statements, technical information and recommendations contained herein are believed 1o be accurate as of the date hereof.
Since the conditions and methods of use of the product and of the infarmation referred to herein are beyond our contral, ARKEMA
axpressly disclaims any and ali liability as fo any results oblained or arising from any use of the product or reliance on such
information; NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY
OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION
PROVIDED HEREIN. The information provided herein relates only to the specific product designated and may not be applicable
when such product is used in combination with other materials or in any process. The user should thoroughly test any application
before commercialization. Nathing contained herein constitutes a license to practice under any patent and it should not be
construed as an inducement te infrings any patent and the user is advised to take appropriate steps to be sure that any proposed
use of the product will not resuit in patent infringement. See SDS for Health & Safety Considerations.

Arkema has implemented a Medical Policy regarding the use of Arkema products in Medical Devices applications that are in contact
with the body or circulating bodily fluids (hitp//fwww.arkema.com/en/social-responsibilify/responsible-product-management/medical-
devica-policyfindex htmi} Arkema has designated Medical grades to be used for such Medical Device applications. Products that
have not been designated as Medical grades are not authorized by Arliema for use in Medical Device applications that are in
contact with the body ar circulating bodily fluids, In addition, Arkema strictly prohibits the use of any Arkema products in Medical
Device applications that are implanifed in the body or in contact with bodily fluids or tissues for greater than 30 days. The Arkema
trademarks and the Arkema name shall nof be used in conjunction with customers’ medical devices, including without Fmitafion,
permanent or temporary implantable devices , and cusfomers shall nof represent fo anyone else, that Arikema allows, endorses ar
permits the use of Atkema products in such medical devices.

it is the sole responsibility of the manufacturer of the medical device fo determine the sultabiiity (including biocompatibility} of all raw
materials, products and components, including any medical grade Arkema products, in order fo ensure that the final end-use
product is safe for its end use; performs or functions as intended; and complies with all applicable legal and requlatory requirements
(FDA or other national drug agencies) Itis the sole responsibility of the manufacturer of the medical device to conduct all necessary
tests and inspections and o evaluate the medical device under actual end-use requirements and fo adequately advise and wamn
purchasers, users, and/or learned intsrmediaries (such as physicians) of pertinent risks and fulfill any postmarket surveillance :
olligations. Any decision regarding the appropriateness of a particular Arkema maferial in a parlicular medical device should be |
based on the judgment of the manufacturer, sefler, the competent authorily, and the treating physician. i

R
X
E
;
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Safety Data Sheet

DuPont™ Suva® 407C Refrigerant

Version 2.0

Revision Date 04/06/2015 Ref. 130000000517

This SDS adheres to the standards and regulatory requirements of the United States and may not meet the regulatory
requirements in other countries.

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product name . DuPont” Suva® 407C Refrigerant
Tradename/Synonym : Suva® 9000
R-407C
Suva® R-407C
407C
HFC 407C
Product Grade/Type :  ASHRAE Refrigerant number designation: R-407C
Product Use . Refrigerant, For professional users only.
Restrictions on use : Do not use product for anything outside of the above specified uses
Manufacturer/Supplier . DuPont

1007 Market Street
Wilmington, DE 19898
United States of America

Product Information : +1-800-441-7515 (outside the U.S. +1-302-774-1000)
Medical Emergency : 1-800-441-3637 (outside the U.S. 1-302-774-1139)
Transport Emergency : CHEMTREC: +1-800-424-9300 (outside the U.S. +1-703-527-3887)

SECTION 2. HAZARDS IDENTIFICATION

Product hazard category
Gases under pressure Liquefied gas
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Safety Data Sheet

DuPont™ Suva® 407C Refrigerant

Version 2.0

Revision Date 04/06/2015

Label content

Pictogram

Signal word : Warning

Hazardous warnings : Contains gas under pressure; may explode if heated.
Hazardous prevention . Protect from sunlight. Store in a well-ventilated place.
measures

Other hazards

Ref. 130000000517

Misuse or intentional inhalation abuse may lead to death without warning.
Vapours are heavier than air and can cause suffocation by reducing oxygen available for breathing.

Rapid evaporation of the liquid may cause frostbite.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Component CAS-No. Concentration
1,1,1,2-Tetrafluoroethane (HFC-134a) 811-97-2 52 %
Pentafluoroethane (HFC-125) 354-33-6 25 %
Difluoromethane (HFC-32) 75-10-5 23 %
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SECTION 4. FIRST AID MEASURES

General advice

Inhalation

Skin contact

Eye contact

Ingestion

Most important
symptoms/effects, acute

and delayed

Protection of first-aiders

Notes to physician

. Never give anything by mouth to an unconscious person. When symptoms

persist or in all cases of doubt seek medical advice.

: Remove from exposure, lie down. Move to fresh air. Keep patient warm and at

rest. Artificial respiration and/or oxygen may be necessary. Consult a physician.

: Take off contaminated clothing and shoes immediately. Flush area with

lukewarm water. Do not use hot water. If frostbite has occurred, call a
physician.

. Rinse immediately with plenty of water and seek medical advice.

Is not considered a potential route of exposure.

. Anaesthetic effects Light-headedness irregular heartbeat with a strange

sensation in the chest, heart thumping, apprehension, feeling of fainting,
dizziness or weakness

If potential for exposure exists refer to Section 8 for specific personal protective
equipment.

. Because of possible disturbances of cardiac rhythm, catecholamine drugs,

such as epinephrine, that may be used in situations of emergency life support
should be used with special caution.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media

Unsuitable extinguishing

media

Use extinguishing measures that are appropriate to local circumstances and
the surrounding environment.

No applicable data available.
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Specific hazards . Cylinders are equipped with pressure and temperature relief devices, but may
still rupture under fire conditions. Decomposition may occur. Contact of
welding or soldering torch flame with high concentrations of refrigerant can
result in visible changes in the size and colour of the torch flame. This flame
effect will only occur in concentrations of product well above the
recommended exposure limit. Therefore stop all work and ventilate to
disperse refrigerant vapors from the work area before using any open flames.
This substance is not flammable in air at temperatures up to 100 deg. C (212
deg. F) at atmospheric pressure. However, mixtures of this substance with
high concentrations of air at elevated pressure and/or temperature can
become combustible in the presence of an ignition source. This substance
can also become combustible in an oxygen enriched environment (oxygen
concentrations greater than that in air). Whether a mixture containing this
substance and air, or this substance in an oxygen enriched atmosphere
become combustible depends on the inter-relationship of 1) the temperature
2) the pressure, and 3) the proportion of oxygen in the mixture. In general,
this substance should not be allowed to exist with air above atmospheric
pressure or at high temperatures; or in an oxygen enriched environment. For
example this substance should NOT be mixed with air under pressure for leak
testing or other purposes. Experimental data have also been reported which
indicate combustibility of this substance in the presence of certain
concentrations of chlorine.

Special protective equipment  : In the event of fire, wear self-contained breathing apparatus. Use personal
for firefighters protective equipment. Wear neoprene gloves during cleaning up work after a
fire.

Further information : Cool containers/tanks with water spray. Self-contained breathing apparatus
(SCBA) is required if containers rupture and contents are released under fire
conditions.

Water runoff should be contained and neutralized prior to release.

SECTION 6. ACCIDENTAL RELEASE MEASURES

NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) sections before proceeding with clean-up.
Use appropriate PERSONAL PROTECTIVE EQUIPMENT during clean-up.

Safeguards (Personnel) . Evacuate personnel to safe areas. Ventilate area, especially low or enclosed
places where heavy vapours might collect.
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Environmental precautions

Spill Cleanup

Accidental Release Measures

Ref. 130000000517

Should not be released into the environment.
In accordance with local and national regulations.

Evaporates.
Ventilate area using forced ventilation, especially low or enclosed places
where heavy vapors might collect.

. Avoid open flames and high temperatures. Self-contained breathing

apparatus (SCBA) is required if a large release occurs.

SECTION 7. HANDLING AND STORAGE

Handling (Personnel)

Handling (Physical Aspects)

Dust explosion class

Storage

Storage period

Storage temperature

: Avoid breathing vapours or mist. Avoid contact with skin, eyes and clothing.

Provide sufficient air exchange and/or exhaust in work rooms. For personal
protection see section 8.

. The product should not be mixed with air for leak testing or used with air for

any other purpose above atmospheric pressure. Contact with chlorine or
other strong oxidizing agents should also be avoided.

Not applicable

. Valve protection caps and valve outlet threaded plugs must remain in place

unless container is secured with valve outlet piped to use point. Do not drag,
slide or roll cylinders. Use a suitable hand truck for cylinder movement. Use a
pressure reducing regulator when connecting cylinder to lower pressure
(<3000 psig) piping or systems. Never attempt to lift cylinder by its cap. Use a
check valve or trap in the discharge line to prevent hazardous back flow into
the cylinder. Cylinders should be stored upright and firmly secured to

prevent falling or being knocked over.

Separate full containers from empty containers. Keep at temperature not
exceeding 52°C. Do not store near combustible materials. Avoid area where
salt or other corrosive materials are present.

The product has an indefinite shelf life when stored properly.

>10 yr

<52 °C (< 126 °F)

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION
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Engineering controls

Personal protective equipment
Respiratory protection

Hand protection

Eye protection

Protective measures

Exposure Guidelines
Exposure Limit Values

1,1,1,2-Tetrafluoroethane
AEL *

Pentafluoroethane
AEL *

Difluoromethane
AEL *

* AEL is DuPont's Acceptable Exposure Limit. Where governmentally imposed occupational exposure limits which are

Ref. 130000000517

Use sufficient ventilation to keep employee exposure below recommended
limits. Local exhaust should be used when large amounts are released.
Mechanical ventilation should be used in low or enclosed places. Refrigerant
Concentration monitors may be necessary to determine vapor concentrations
in work areas prior to use of torches or other open flames, or if employees are
entering enclosed areas.

Under normal manufacturing conditions, no respiratory protection is required
when using this product.

. Additional protection: Impervious gloves

. Wear safety glasses with side shields. Additionally wear a face shield where

the possibility exists for face contact due to splashing, spraying or airborne
contact with this material.

Self-contained breathing apparatus (SCBA) is required if a large release
occurs.

(DUPONT) 1,000 ppm 8 & 12 hr. TWA
(DUPONT) 1,000 ppm 8 & 12 hr. TWA
(DUPONT) 1,000 ppm 8 & 12 hr. TWA

lower than the AEL are in effect, such limits shall take precedence.
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SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Physical state
Form
Color

Odor

Odor threshold

pH

Melting point/freezing point

Boiling point/boiling range

Flash point

Evaporation rate
Flammability (solid, gas)
Upper explosion limit
Lower explosion limit
Vapor pressure

Vapor density

Density

Density

Specific gravity (Relative
density)

Water solubility

Solubility(ies)

. gaseous
. Liquefied gas
. colourless

. slight, ether-like

No applicable data available.
No applicable data available.

Melting point/range
Not available for this mixture.

Boiling point

" .43.6 °C (-46.5 °F)

does not flash

No applicable data available.
No applicable data available.
Method: None per ASTM E681
Method: None per ASTM E681

11,903 hPa at 25 °C (77 °F)

: 3.0 at 25°C (77°F) and 1013 hPa (Air=1.0)

1.136 g/cm3 at 25 °C (77 °F)
(as liquid)

:0.0042 g/cm3 at 25 °C (77 °F) at (1,013 hPa)

1.14 at 25 °C (77 °F)

not determined

No applicable data available.
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Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature
Viscosity, kinematic
Viscosity

% Volatile

Ref. 130000000517

No applicable data available.

No applicable data available.
No applicable data available.
No applicable data available.
No applicable data available.

100 %

SECTION 10. STABILITY AND REACTIVITY

Reactivity

Chemical stability
Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

Stable at normal ambient temperature and pressure.

Stable under recommended storage conditions.

Polymerization will not occur.

Avoid open flames and high temperatures.

Alkali metals Alkaline earth metals, Powdered metals, Powdered metal salts
Decomposition products are hazardous., This material can be decomposed
by high temperatures (open flames, glowing metal surfaces, etc.) forming

hydrofluoric acid and possibly carbonyl fluoride., These materials are toxic
and irritating., Avoid contact with decomposition products

SECTION 11. TOXICOLOGICAL INFORMATION

1,1,1,2-Tetrafluoroethane (HFC-134a)

Inhalation 4 h LC50

Inhalation No Observed
Adverse Effect
Concentration

Inhalation Low Observed
Adverse Effect
Concentration (LOAEC)

> 567000 ppm , Rat

40000 ppm , Dog
Cardiac sensitization

80000 ppm , Dog
Cardiac sensitization
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Skin irritation
Eye irritation

Skin sensitization

Repeated dose toxicity

Carcinogenicity

Mutagenicity

Reproductive toxicity

Teratogenicity
Further information

Pentafluoroethane (HFC-125)
Inhalation 4 h LC50

Inhalation No Observed
Adverse Effect
Concentration

Inhalation Low Observed
Adverse Effect
Concentration (LOAEC)
Skin sensitization

Repeated dose toxicity

Ref. 130000000517

No skin irritation, Rabbit
No eye irritation, Rabbit
Does not cause skin sensitisation., Guinea pig
Does not cause respiratory sensitisation., Rat

Inhalation
Rat

gas
NOAEL: 50000,
No toxicologically significant effects were found.

Not classifiable as a human carcinogen.

Overall weight of evidence indicates that the substance is not
carcinogenic.

Animal testing did not show any mutagenic effects.

Tests on bacterial or mammalian cell cultures did not show mutagenic
effects.

No toxicity to reproduction

No effects on or via lactation

Animal testing showed no reproductive toxicity.

Animal testing showed no developmental toxicity.

Cardiac sensitisation threshold limit : 334000 mg/m3

> 800000 ppm , Rat

100000 ppm , Dog
Cardiac sensitization

75000 ppm , Dog
Cardiac sensitization

Does not cause respiratory sensitisation., human

Inhalation
Rat
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Carcinogenicity

Mutagenicity

Reproductive toxicity

Teratogenicity
Further information

Difluoromethane (HFC-32)
Inhalation 4 h LC50

Inhalation Low Observed
Adverse Effect
Concentration (LOAEC)
Inhalation No Observed
Adverse Effect
Concentration

Skin irritation

Eye irritation

Skin sensitization

Ref. 130000000517

gas
NOAEL: > 50000,
No toxicologically significant effects were found.

Not classifiable as a human carcinogen.
Overall weight of evidence indicates that the substance is not
carcinogenic.

Animal testing did not show any mutagenic effects.

Evidence suggests this substance does not cause genetic damage in
cultured mammalian cells.

Did not cause genetic damage in cultured bacterial cells.

No toxicity to reproduction
Animal testing showed no reproductive toxicity.

Animal testing showed no developmental toxicity.

Cardiac sensitisation threshold limit : 490000 mg/m3

> 520000 ppm , Rat

> 350000 ppm , Dog
Cardiac sensitization

350000 ppm , Dog
Cardiac sensitization

No skin irritation, Not tested on animals
Not expected to cause skin irritation based on expert review of the
properties of the substance.

No eye irritation, Not tested on animals

Not expected to cause eye irritation based on expert review of the
properties of the substance.

Does not cause skin sensitisation., Not tested on animals

Not expected to cause sensitization based on expert review of the
properties of the substance.

There are no reports of human respiratory sensitization.
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Repeated dose toxicity

Mutagenicity

Reproductive toxicity

Teratogenicity

Further information

Carcinogenicity

Ref. 130000000517

Inhalation
Rat

No toxicologically significant effects were found.

Animal testing did not show any mutagenic effects.

Tests on bacterial or mammalian cell cultures did not show mutagenic
effects.

No toxicity to reproduction

Animal testing showed no reproductive toxicity.

Information given is based on data obtained from similar substances.
Animal testing showed no developmental toxicity.

Cardiac sensitisation threshold limit : > 735000 mg/m3

The carcinogenicity classifications for this product and/or its ingredients have been determined according
to HazCom 2012, Appendix A.6. The classifications may differ from those listed in the National Toxicology
Program (NTP) Report on Carcinogens (latest edition) or those found to be a potential carcinogen in the
International Agency for Research on Cancer (IARC) Monographs (latest edition).

None of the components present in this material at concentrations equal to or greater than 0.1% are listed
by IARC, NTP, or OSHA, as a carcinogen.

SECTION 12. ECOLOGICAL INFORMATION

Aquatic Toxicity
1,1,1,2-Tetrafluoroethane (HFC-134a)
96 h LC50

96 h ErC50

72 h NOEC

48 h EC50

Pentafluoroethane (HFC-125)

Oncorhynchus mykiss (rainbow trout) 450 mg/I

Algae 142 mgl/l
Information given is based on data obtained from similar substances.

Pseudokirchneriella subcapitata (green algae) 13.2 mg/I
Information given is based on data obtained from similar substances.

Daphnia magna (Water flea) 980 mg/I
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96 h LC50

96 h ErC50

72 h NOEC

48 h EC50

Difluoromethane (HFC-32)
96 h LC50
96 h EC50
48 h EC50
30d

Environmental Fate
Difluoromethane (HFC-32)

Biodegradability

Ref. 130000000517

Oncorhynchus mykiss (rainbow trout) 450 mg/I
Information given is based on data obtained from similar substances.

Algae 142 mg/I
Information given is based on data obtained from similar substances.

Pseudokirchneriella subcapitata (green algae) 13.2 mg/I
Information given is based on data obtained from similar substances.

Daphnia magna (Water flea) 980 mg/!

Information given is based on data obtained from similar substances.
Fish 1,507 mg/I

Algae 142 mg/I

Daphnia (water flea) 652 mg/l

NOEC Fish (unspecified species) 65.8 mg/l

5 % OECD Test Guideline 301D
Not readily biodegradable.

SECTION 13. DISPOSAL CONSIDERATIONS

Waste disposal methods -

Product

Can be used after re-conditioning. Recover by distillation or remove to a
permitted waste disposal facility. Comply with applicable Federal,

State/Provincial and Local Regulations.

Contaminated packaging Empty pressure vessels should be returned to the supplier.

SECTION 14. TRANSPORT INFORMATION
DOT UN number 1 3340
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IATA_C

IMDG

Proper shipping name
Class

Labelling No.

UN number

Proper shipping name

Class

Labelling No.

UN number

Proper shipping name
Class

Labelling No.

Ref. 130000000517

. Refrigerant gas R 407C
122

D22

: 3340

. Refrigerant gas R 407C
122

1 2.2
: 3340

: REFRIGERANT GAS R 407C

1 2.2
122

SECTION 15. REGULATORY INFORMATION

TSCA

SARA 313 Regulated
Chemical(s)

PA Right to Know

Regulated Chemical(s)

NJ Right to Know

Regulated Chemical(s)

California Prop. 65

: On the inventory, or in compliance with the inventory
: This material does not contain any chemical components with known CAS

numbers that exceed the threshold (De Minimis) reporting levels established
by SARA Title IIl, Section 313.

: Substances on the Pennsylvania Hazardous Substances List present at a

concentration of 1% or more (0.01% for Special Hazardous Substances):
Difluoromethane

. Substances on the New Jersey Workplace Hazardous Substance List present

at a concentration of 1% or more (0.1% for substances identified as
carcinogens, mutagens or teratogens): Difluoromethane

Chemicals known to the State of California to cause cancer, birth defects or
any other harm: none known

SECTION 16. OTHER INFORMATION

Suva is a registered trademark of E. |. du Pont de Nemours and Company

® DuPont's registered trademark

Before use read DuPont's safety information.
For further information contact the local DuPont office or DuPont's nominated distributors.
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Revision Date : 04/06/2015

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any
other materials or in any process, unless specified in the text.

Significant change from previous version is denoted with a double bar.
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