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AF ARKEeMA FORANE ® 407C
1. PRODUCT AND COMPANY IDENTIFIGATION ]
Company
Arkema inc.
2000 Market Street
Philadelphia, Pennsylvania 19103
Fluorochemicals
Customer Service Telephone Number: {800) 245-5858
(Monday through Friday. 8:30 AM 1o 5:30 PM EST)
Emergency Information
Transportation: CHEMTREC: (800) 424-9300
(24 hrs., 7 days a week)
Medical: Rocky Mountain Poisen Center (303) 623-5718
(24 hrs., 7 days 2 week)
Product Information
FProduct name: FORANE ® 407C
Synonyms: R-407C, HFC 407C
Molecular formula: CH2ZF2/CHF2CF3/CF3CH2F
Chemical famity: Hydrofluorocarbon
Molecular weight: 86.2 g/mol
Product use: Refrigarant
[ 2. HAZARDS IDENTIFICATION 1

Emaergency Overview

Color: Clear - colourless
Physical stafe: gas

Form: Liquefied gas
Odor: Slightly ether-like
CAUTIONI

HIGH PRESSURE GAS.

LIQUID AND GAS UNDER PRESSURE.

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.

VAPOR REDUCES OXYGEN AVAILABLE FOR BREATHING AND IS HEAVIER THAN AIR.

MAY CAUSE FROSTBITE.

MAY CAUSE HEADACHE, NAUSEA, DIZZINESS, DROWSINESS, LOSS OF CONSCIOUSNESS.

MAY CAUSE EFFECTS ON:

HEART

Patential Health Effects

Primary routes of expasure:
Inhalation and skin contact.
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Signs and symptoms of acute exposure:

Liquid: Rapid evaporation of the lIquid may cause frostbile. Vapor: Vapor is heavier than air and can cause
suffocation by reducing oxygen available for breathing. Central nervous system sffects: headache, nausea, dizziness,
drowsiness, loss of consciousness. Stress inducad heart effects: irregular heart beat, 1apid heart beat, (severity of
effects depends on extent of exposure),

Skin:
Slightly irritating. {based on components)

Inhalation:
Praclically nontoxic. (cased on components)

Eyes:
Slightly irritating. {basad on components)

Medical conditions aggravated by overexposure:
Heart disease or compromised heart function.

[r_3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name CAS-No. WtWt OSHA
Hazardous
Ethana, 1,1,1,2-tetrafluoro- 811-g7-2 52 % ’ Y
Ethane, pentafuoro- 354-33-6 25 % Y
Methane, difluoro- 75-10-5 23 % Y

The substance(s) marked with a ™" in the Hazarc column above, are those idsntified as hazardous chemicais under
the criteria of the OSHA Hazard Communication Standard (29 CFR 191 0.1200)

This matenal is classified as hazardous under Federal OSHA regulation.

[ 4. FIRST AID MEASURES |

Inhalation:
it inhaled, remave victim to fresh air. If not breathing, give artificial raspiration. If breathing is difficull, give oxygen.
Get medical attention.

Skin:

if on skin, flush exposed skin with lukewarm water {not hot), or use other means ‘o warm skin slowly. Get medical
attention if frostbitten by iiquid or if irritation occurs. Wash clothing befora reuse. Thoroughly clean shoas before
rebse,

Eyes:
Immediataly flush eye(s) with plenty of waler.

Ingestion:
Ingestion is not applicable - product is a gas at ambient lemperatures.

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

Product code: 04070 Version 1.0 Issued on: 01/15/2009 Page:2/12

AT W T R 18 kI e T~ 5 et 1t

T e T e

i ———

s TR R S m



2. Jul.

2012 17:12

Frrcemea

Materi

No. 8477 ..P.

al Safety Data Sheest

FORANE ® 407C

| 5_FIRE-FIGHTING MEASURES

Flash point Not applicable
Auto-ignition tempaerature: not determined
Lower flammable limit {LFL): None.,
Upper flammable limit (UFL): None.

Extinguishing media (suitable):
Use extinguishing measures to suit surroundings.

Protective equipment:
Fire fighters and others wi
{full Bunker Gear) and sel

Fire fighting equipment should be

ha may be exposed to products of combustion should wear full fire fighting turn out gear
f-contained breathing apparatus (pressure demand / NIOSH approved or equivalent)

Further firefighting advice:
Keep containers cosl by spraying with water if exposed to fire.

Water mist should be used to reduce vap

Fire and explosion haza
May decompose on conta

bursting.

rds:

thoreughly decontaminated after use.

or cencentrations in air,

ct with flames ar extremely hat metal surfaces to produce loxic and corrosive products.
Liguid and gas under pressure, overheating or overpressurizing

Container may explode if heated dus to resulting pressure rise,
and/or HFCs, and air o oxygen may be combustible if pressurized and exposed fo

Some mixtures of HCFCs
extreme heat or flame.

When burned, the followin

Hydrogen fluoride

may cause gas release and/ar violent cylinder

9 hazardous products of combustion can oceur:

[ 6. ACCIDENTAL RELEASE MEASURES

In case of spill or leak:

Use Halegen leak deteclo
enclosed spaces and disp
Consult a regulatory spec

T or other suilable means to Iocate leaks or check atmosphere. Keep upwind Evacuate

erse gas with floor-level forced-air ven
iafist lo determine appropriate state or

waste characterization andfor hazardous waste disposal and oth

pemils.

tilatian. Stop the lzak if you can do so without risk,
local reperting requirements, for assistance in
er requiremants listed In pertinent environmental
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(7. HANDLING AND STORAGE ' J
Handiing

General infonmation on handling:;
Avpid breathing gas.

Keep container closed

Use only with adequate ventilation

Do not enter confined spaces unless adequately ventilated.
Use equipment rated for cylinger pressure

Use a backflow preventative device in piping.

Wash thoroughiy after handling.

Close valve after each use and when empty.

Emptied container retains vapor and product residue.
Observe all iabeled safeguards until containar is cleaned, reconditioned or destroyed.

Storage

General information on storage conditions:
Store in well ventilated area away from heat and sources of ignition such as flame, sparks and static electricity.

Storage stability ~ Remarks:
Do not apply direct flame to cylinder Do not stora cylinder in direct sun or expose it to heat above 120 F (48.5 C)
Do not drop or refill this cylindar

Storage Incompatibility ~ General:
Keep away from oxidising agents and strongly acid or alkaline materials,

Temperature folerance = Do not store above:
118 °F (48 °C)

8. EXPOSURE CUNTROLS!PERSONAL PROTECTION _ _]

Airborne Exposure Guidelines:

Ethane, 1,1,1,2-tetrafluoro- (811 -87-2)

US. Workplace Environmental Exposure Level (WEEL) Guides
Time Weighted Average (TWA): 1,000 ppm (4,240 mgim3)
Remarks: Listad

Ethane, pentafluoro- (354-33.6)

US. Workplace Environmental Exposure Level (WEEL) Guides
Time Waighted Average (TWA): 1,000 ppm (4,900 mg/m3)
Remaiks: Listed

Methane, difiuoro- (75-10-5)

US. Workplace Environmental Exposure Level (WEEL) Guides

Product code: 04070 Version 1.0 lesued on: 01/15/2009 Page: 4 /12
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Time Weighted Average (TWA): 1,000 ppm (2.200 mg/m3)
Remarks: Listed

Onty those components with exposure iimits are printed in this section. Limits with skin contact designation above have skin contact
effecl. Air sampling alone is insufliciant to accurately quantitate ¢cxposure. Maacures to prevent significant cutaneous absorption

may be required Limils with a sansitizer designation above mean that exposure to this material may cause allergic reactions.

Engineering controls:

Investigate engineering techniques to reduce expesures below airborne exposure limits. Provide ventilation if
necessary o control exposure levels balow airbome exposura limits (see above). If practical, use local
mechanical exhaust ventilation at sources of air contamination such as open pracess equipment.

Respiratory protection:

Avoid breathing gas. Where airborne exposure is likely or airborne exposure limits are excesded (if applicable,
see above), use NIOSH approved respiratory protection equipment appropriale to the materlal and/or its
components {full facepiece recommenced). Consult respirator manufacturer to determine appropriate type
equipment for a given applicalion. Observe respiralor use limitations specified by NIOSH or the manufacturer.
For emergency and other conditons where there may be a polential for significant exposure or where exposure
limit may be significantly exceeded, use an approved full face positive-pressure, self-contained breathing
apparatus or positive-pressure airine with auxiliary sel-contained air supply. Respiratory protection programs
must comply with 29 CFR § 1810.134.

Skin protection:

Wear appropriate chemical resistant protective clothing and chemical resistant gloves to prevenl skin contact,
Consult glove manufacturer to determine appropriate type glove matsrial for given application. Rinsa
immediately if skin is conlaminated. Wash contaminated clothing and clean protective equipment before reuse.
Wiash thoroughly after handling.

Eye protection:
Use good industrial practice to avoid eye conlact.

[ 9. PHYSICAL AND CHEMICAL PROPERTIES

Color: Clear - colourless
Physical state: gas

Form: Liquefied gas
Odor: Slightly ether-like
pH: not applicable
Density: not determinad

Specific Gravity (Relative  1.14 (77 °F( 25 )
density):

Product code: 04070 Version 1.0 Issued on: 01/45/2009 Page: 5/12
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Vapor pressure;
Vapor density;

Boiling point/boiling
range:

Freezing point:
Melting point:
Solubllity in water:

% Volatiles;

Molecular weight:

7.839 mmHg (70.0 °F (211 “ChH

2.99 kg/m3
-44.1 °F {-42.3°C)

not determined
not detarmined

negligible

100 %

85.2 g/mol

[ 10. STABILITY AND REACTIVITY

Stability:

This matenal is chemically stable under normal and ant

Materials to avoid:
Strong oxidizing agents
Strang acids

Alkaline materials

Conditions / hazards to avoid:

Heat.

Hazardous decomposition products:

Thermal decomposition giving
Hydrogen fluoride

Carbon menoxide

Carbon dioxide (C02)
Carbonyl halides

toxic and comesive products -

icipated storage, handling and pracessing conditions.

[ 11. TOXICOLOGICAL INFORMATION

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

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

Acute toxieity

Inhalation:

Practically nontoxic (rat) 4 h LC50 approximately 2,360 mg/l {~ 567000 ppm).

Practically nontoxic. (rat) 0.5 h LC50 approximately 3,122 mg/l {~ 750000 ppm).

Signs/effects reported after acute exposure. |

mouse, dog, cal, monkey) signs: anesthetic affects

Product code: 04070

Varsion 1.0
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Skin Irritation:

Slightly iritating. {rabbit) (24 h}

Eye Irritation:
Slightly irritating. (rabbit)

Sensitization:

Causes cardiac sensitization. inhalation. {dog) Stress-induced heart effects. irregular heart beat, rapid
heart beat, in some cases, sudden death (Reaction may occur in response o strass {natural adrenaline
release) or administration of epinephrine.)

Skin Sensitization:
Repeated skin exposure. (guinea pig) No skin allergy was observed.

Re ed dose toxici
Repeated inhalation administration 1o rat / No adverse systemic eifects reported

Genotoxicity

Assessment in Vitro:
No genetic changes were ohserved in laberatory fests using: bacteria, animal cells

Genotoxicity

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

Devslopmental toxicity

Exposure during pregnancy. inhalaticn (rat and rabbit} / Ne birth defects were obsarved. (delays in
development, at doses that produce effects in mothers)

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

Inhalation:
Practically nontoxic. (rat) 4 h LC50 > 3,900 mg/l (> 800000 ppm}.

Sensitization:

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

Repaated doge foxicity

Subchronic inhalatron administration Io rat i No adverse systemic effects reported.

Genotoxicity

Assessment in Vitro:
No genetic changes were chserved in laboratory tests using: bacleria, animal calls

Genotoxicity

Assessment In Vivo:
No ganelic changes weare observed in laboratary tests using: animals

Product code: 04070 Version 1.0 lesued on: 01/15/2009 Page: 7712
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Developmental toxicity

Expasure during pregnancy. inhalation {rat and rabhit) / No birth defects were observed i

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

Acute toxicity

Inhalation:
Practically nontoxic. {rat} £ h LC50 > 520000 ppm signs: anesthelic effects, central nervous system
depression

Sensitization:

Causes cardiac sensitization. inhalation, {dog) Siress induced heart sffects: irregular heart beat, rapid
heart beat, in some cases. sudden death (Reaction may ocour in response to stress (natural adrenaling
release) or administration of epinaphring )

Repeated dose ici
Repeatad inhalation administration to rat/ no adverse effacts

Genotoxicity -

Assessment in Vitro:
No genetic changes were observed in taboratory tests using: bacteria, animal cells

Genotoxicity

Assessment in Vivo: -
No genetic changes were observed in laboratory tests using: animals '

T R e T TR Ve

L

T

Developmental toxicity

Exposure during pregnancy. inhalation {rat and rabbil) / No birth defects ware observed. {at doses that produce ) %
effects in mothars) )

[ 12. ECOLOGICAL INFORMATION | i} f

Chemical Fate and Pathway P

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

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

e

Biodegradation:
Not readily biodegradable (28 d} biodegradatior 3 %

= sy

Bioaccumulation:
Practically no potential to bioaccumulate.

Octanol Water Partition Coefficient: oy
log Pow =1 06 -

Photodegradation:
Cegradation in the atmosphere Half-life direct phololysis. =36 -18 7y
(in atmosphera)

Product code: 04070 Version 1.0 Issued on: 01/15/2009 Page: 8 /12 g
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Global Warming Potential:
GWP = 0.3 (Halocarbon global warming potential.}

Ozone Depletion Potential:
ODP =0

Data for Ethane, pentafluoro- (364-33-8)

Biodegradation:
Net raadily biodegradable. (Closed Sottle test, 28 d) biodegradation 5 %

Octanol Water Partition Coefficiant:
log Pow = 1.48

Global Warming Potential:
GWP 0.84 (Halocarben global warming potential. HGWP, (R-11 = H)]

Ozone Depletion Potential:
ODLP < 0001 (Ozone depletion potential: OLP; (R-11=1))

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

Biodegradation:
Not biodegradable. {28 d) biodegradation 5 % / Closed Bottle lest

Slight potential to bicaccumulate.

Qctanol Water Partition Coefficient:
log Pow = 0.21

Global Warming Potential:
GWP = 543 (CO2)

Ozone Depletion Potential:
ODP = 0 {Czone deplation potential, 0DP; (R-11 = 1))

Ecotoxicoloqy

Data on this material and/or its components are summarized helow,
Data for Ethane, 1,1,1,2-tetrafluoro- (811-87-2)

Aquatic toxicity data:
Practically nontoxic. Oncorhynchus mykrss {rainbow trout) 96 h LCS0 = 450 mgfl

Aquatic invertebrates:
Praclically nontoxic. Daphnia magna (Water fiea) 48 h EC50 = 330 mgn

Microorganisms:
Practically nontoxic. Bacteria 18 h EC10 » 730 mgt

Product code: 04070 Version 1.0 Issued on: 01/15/2009 Page: 9/12
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[ 13. DISPOSAL CONSIDERATIONS

-

Waste disposal:

back to the seller depending on the material.
recyclable steel. Returnabla cylinders musl

be returned to seller. Dis

ptied dispesable containers can be disposed of as
pose of in accordance with federal, stale and

local regutations. Consult 3 regulatory specialist to determine appropriale state or local reporling requirements, for

assistance in waste characlerization and/or ha
environmenlal permits. Note: Chemical additio
waste management information incomplate, in
waste disposal requirements may be mare re:

zardous waste disposal and other requirements listed in pertinent

ns 10, processing of, or otherwise allering this material may make this
accurate, or otherwise inapproptiate. Furthermore, state and local
strictiva or otherwise different from federal laws 2nd regulations,

[14. TRANSFORT INFORMATION

US Department of Transportation {DOT)

UN Number

Proper shipping name
Class

Marine pollutant

3340

Refrigerant gas R 407C
2.2

no

Intarnational Maritime Dangerous Goods Code {IMDG)

UN Number

Proper shipping name
Class

Marine pollutant

3340

REFRIGERANT GAS R 407C

2.2
ne

L 15. REGULATORY INFORMATION

Chemical Inventary Status

ZU. EINECS

US. Toxic Substances Control Act

Australia. Industrial Chamical (Notification and

Assessment) Act

Canada. Canadian Lnvironmental Protection Act

{CEPA). Domestic Substances List (DSL). (Can. Gaz.

EINECS Conforms to

TSCA The components of this product are all on
the TSCA inventory.

AlCS Conforms ta

DSl All components of this product are on the

Canadian DSL list.

Part Il Vel. 133}

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

Korea, Toxic Chemical Control Law (TCCL) List KECI (KR} Conforms to

Philigpines. The Toxic Substances and Hazardous PICCS (PH) Conforms to

and Nuclear Waste Control Act
Product code: 04070 Version 1.0 lssued on: 01/15/2009 Page: 10 /12
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China. Inventory of Existing Chemical Substances IECSC (CN) Conforms to

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

New Zealana. Inventery nf Chemicals (NZIoC), as NZIOC Does not conform
published by ERMA New Zealand

United States - Federai Regulations

SARA Title lll - Section 302 Extremely Hazardous Chemicals:

The compenents in this product are either not SARA Saction 302 regulated or requlated bul present in
negligible concentrations

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

SARA Title Ill - Section 313 Toxic Chemicals:
SARA 313: This material does not contain any chemical components with known CAS numbers that
exceed the threshold (De Minimis) reporting lavels established by SARA Title Ill, Section 343,

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA} - Reportable
Quanltity {RQ);

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

Toxic Substances Control Act - Section 12(b):

Chemical Namse CAS-Mo.
Ethane, 1.1,1,2-tetrafluoro- 811 97-2

OSHA Regulated Carcinogens (NTP, ARG, OSHA Listed):

NTP:
No component of this product present at levels greatar than or equal (o 0.1% is identified as a known or
anticipated carcinogen by NTP.

IARC:
No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confimed human carcinogen by IARC.

OSHA:

No component of this product present at levels greater than or equal to 0.1% is identified as a carcinogen
or potential carcinogen by OSHA.

United States ~ State Regqulations

Massachusetts Right to Know

No compunents are subject to the Massachuselis Right to Know Act.

Producl code: 04070 Version 1.0 Issued on: 01/15/2009 Page: 11/12
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New Jersey Right to Know
Chemical Name CAS-No
Mathane, difluoro- 75-10-5
Pennsylvania Right to Know
Chemical Name CAS-Na.
Ethane, 1,1,1,2-tetrafluoro- §11-87-2
Ethane pentaflucro- 354-33-5
Methane, difluoro- 75-10-%
Pennsylvania Right to Know ~ Enviranmentally Hazardous Substance(s)
Chemical Name CAS-No.
Methane, diflucro- 75-10-5
California Prop. 65
This producl does not contain any chemicals known to the Stala of California to cause cancer, birth
defects, or any olher repraductive defects,
(16. OTHER INFORMATION o ]

Latest Revision(s):

Revised Section(s): Initial entry

Reference number; 00000057860

Date of Revision: 01/15/2009

Dale Printed: 01/15/2008

FORANE @ is a registered trademark of Arkema Inc

Arkema Inc. believes that the information and recommendations containad herein (including data and
statements) are accurate as of the date herecf. NO WARRANTY OF FITNESS FOR ANY PARTICULAR
PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTI IER WARRANTY, EXPRESSED OR
IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information provided
herein relates only to the specific preduct designated and may rot be valid where such product is used in
combination with any other materials or in any process. Further, since the conditicns and methods of use
are beyond the control of Arkema Inc., Arkema Inc. expressly disclaims any and ell liability as {o any results
cbtainad or arising from any use of the product or reliance on such information,

Product code: 04070 Version 1.0 Issued on: 01/15/2009 Page: 12/12
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