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A-Gas
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Safety Data Sheet according to OSHA HazCom Standard (2012) requirements

L.GHS.USA.EN

SECTION 1 IDENTIFICATION
Product Iden ﬁer
Product name
Chemical Name

Synonyms

Proper shipping name
Chemical formula
Other means of iden ﬁca on
CAS number

R-113
1,1,2-trichlorotriﬂuoroethane
C2-Cl3-F3; ClF2C-CCl2F; CFC-113; CFC113; trichlorotriﬂuoroethane; 1,1,2-trichlorotriﬂuoroethane; 1,2,2-trichlorotriﬂuoroethane; 1,1,2trichloro-1,2,2-triﬂuoroethane; 1,1,2-triﬂuorotrichloroethane; 1,1,2-triﬂuoro-1,2,2-trichloroethane; Arcton-63 Arklone-P Asahifron-113
Daiﬂon-S3 F-113 FC-113; Fluorocarbon-113 Forane Freon-113 Frigen-113A Frigen-113-TR; Frigen-113-TR-N Frigen-113-TR-T Genetron-113
Halocarbon-113; Isceon-113 Kaiser Chemicals-11 Khladon-113 Ledon-113 R-113; Refrigerant R-113 R-113 (Halocarbon) Ucon-113 Ucon
Fluorocarbon-113; Ucon 113/Halocarbon-113
Environmentally hazardous substance, liquid, n.o.s. (contains R-113)
C2Cl3F3
Not Available
76-13-1

Recommended use of the chemical and restric ons on use
Relevant iden ﬁed uses

Used for cleaning, degreasing electrical equipment; a dry-cleaning solvent; in manufacture of chlorotriﬂuoroethylene; in liquid ﬁre
ex nguishers, as a urethane foam blowing agent, refrigerant. Ozone deple on poten al 1.0/1.0 Severe. The Montreal Protocol on Substances
that Deplete the Ozone Layer has caused a substan al decline in its use.

Name, address, and telephone number of the chemical manufacturer, importer, or other responsible party
Registered company name

A-Gas

A-Gas

Rapid Recovery part of A-Gas Group

11050 South Highway 287 TX 76078
United States

1100 Haskins Rd OH 43402 United States

8932 WEST CACTUS ROAD ARIZONA 85381
United States

Telephone

817-636-2089

14198678990

877-372-7732

Fax

817.636.9007

1-419-867-3279

877-572-7732

www.agasamericas.com

www.agasamericas.com

www.raprec.com

tammy.myers@agas.com

tammy.myers@agas.com

ryan.olson@raprec.com

Chemtrec

PERS

PERS

1-800-424-9300

1-800-633-8253

US 1-800-633-8253

Not Available

Interna onal 1-801-629-0667

Interna onal 1-801-629-0667

Address

Website
Email

Emergency phone number
Associa on / Organisa on
Emergency telephone
numbers
Other emergency telephone
numbers

SECTION 2 HAZARD(S) IDENTIFICATION
Classiﬁca on of the substance or mixture
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NFPA 704 diamond

Note: The hazard category numbers found in GHS classiﬁca on in sec on 2
of this SDSs are NOT to be used to ﬁll in the NFPA 704 diamond. Blue =
Health Red = Fire Yellow = Reac vity White = Special (Oxidizer or water
reac ve substances)

Classiﬁca on

Skin Corrosion/Irrita on Category 2, Eye Irrita on Category 2A, Speciﬁc target organ toxicity - single exposure Category 3 (respiratory tract
irrita on), Acute Aqua c Hazard Category 2, Chronic Aqua c Hazard Category 2, Hazardous to the Ozone Layer Category 1

Label elements

Hazard pictogram(s)

SIGNAL WORD

WARNING

Hazard statement(s)
H315

Causes skin irrita on.

H319

Causes serious eye irrita on.

H335

May cause respiratory irrita on.

H411

Toxic to aqua c life with long las ng eﬀects.

H420

Harms public health and the environment by destroying ozone in the upper atmosphere.

Hazard(s) not otherwise speciﬁed
Not Applicable

Precau onary statement(s) Preven on
P271

Use only outdoors or in a well-ven lated area.

P261

Avoid breathing mist/vapours/spray.

P273

Avoid release to the environment.

P280

Wear protec ve gloves/protec ve clothing/eye protec on/face protec on.

Precau onary statement(s) Response
P362
P305+P351+P338
P312
P337+P313

Take oﬀ contaminated clothing and wash before reuse.
IF IN EYES: Rinse cau ously with water for several minutes. Remove contact lenses, if present and easy to do. Con nue rinsing.
Call a POISON CENTER or doctor/physician if you feel unwell.
If eye irrita on persists: Get medical advice/a en on.

Precau onary statement(s) Storage
P405
P403+P233

Store locked up.
Store in a well-ven lated place. Keep container ghtly closed.

Precau onary statement(s) Disposal
P501

Dispose of contents/container in accordance with local regula ons.

P502

Refer to manufacturer/supplier for informa on on recovery/recycling.

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS
Substances
CAS No

%[weight]

Name

76-13-1

>=99

R-113

Mixtures
See sec on above for composi on of Substances
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SECTION 4 FIRST-AID MEASURES
Descrip on of ﬁrst aid measures

Eye Contact

If this product comes in contact with the eyes:
Wash out immediately with fresh running water.
Ensure complete irriga on of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally li ing the upper
and lower lids.
Seek medical a en on without delay; if pain persists or recurs seek medical a en on.
Removal of contact lenses a er an eye injury should only be undertaken by skilled personnel.

Skin Contact

If skin contact occurs:
Immediately remove all contaminated clothing, including footwear.
Flush skin and hair with running water (and soap if available).
Seek medical a en on in event of irrita on.

Inhala on

If fumes or combus on products are inhaled remove from contaminated area.
Lay pa ent down. Keep warm and rested.
Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to ini a ng ﬁrst aid procedures.
Apply ar ﬁcial respira on if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained.
Perform CPR if necessary.
Transport to hospital, or doctor, without delay.

Inges on

For advice, contact a Poisons Informa on Centre or a doctor.
Avoid giving milk or oils.
Avoid giving alcohol.
If swallowed do NOT induce vomi ng.
If vomi ng occurs, lean pa ent forward or place on le side (head-down posi on, if possible) to maintain open airway and prevent
aspira on.
Observe the pa ent carefully.
Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious.
Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.
Seek medical advice.

Most important symptoms and eﬀects, both acute and delayed
See Sec on 11

Indica on of any immediate medical a en on and special treatment needed
for intoxica on due to Freons/ Halons;
A: Emergency and Suppor ve Measures
Maintain an open airway and assist ven la on if necessary
Treat coma and arrhythmias if they occur. Avoid (adrenaline) epinephrine or other sympathomime c amines that may precipitate ventricular arrhythmias. Tachyarrhythmias
caused by increased myocardial sensi sa on may be treated with propranolol, 1-2 mg IV or esmolol 25-100 microgm/kg/min IV.
Monitor the ECG for 4-6 hours
B: Speciﬁc drugs and an dotes:
There is no speciﬁc an dote
C: Decontamina on
Inhala on; remove vic m from exposure, and give supplemental oxygen if available.
Inges on; (a) Prehospital: Administer ac vated charcoal, if available. DO NOT induce vomi ng because of rapid absorp on and the risk of abrupt onset CNS depression. (b)
Hospital: Administer ac vated charcoal, although the eﬃcacy of charcoal is unknown. Perform gastric lavage only if the inges on was very large and recent (less than 30
minutes)
D: Enhanced elimina on:
There is no documented eﬃcacy for diuresis, haemodialysis, haemoperfusion, or repeat-dose charcoal.
POISONING and DRUG OVERDOSE, Californian Poison Control System Ed. Kent R Olson; 3rd Edi on
Do not administer sympathomime c drugs unless absolutely necessary as material may increase myocardial irritability.
No speciﬁc an dote.
Because rapid absorp on may occur through lungs if aspirated and cause systema c eﬀects, the decision of whether to induce vomi ng or not should be made by an
a ending physician.
If lavage is performed, suggest endotracheal and/or esophageal control.
Danger from lung aspira on must be weighed against toxicity when considering emptying the stomach.
Treatment based on judgment of the physician in response to reac ons of the pa ent

SECTION 5 FIRE-FIGHTING MEASURES
Ex nguishing media
Foam.
Dry chemical powder.
BCF (where regula ons permit).
Carbon dioxide.
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Special hazards arising from the substrate or mixture
Fire Incompa bility

Avoid contamina on with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine etc. as igni on may result

Special protec ve equipment and precau ons for ﬁre-ﬁghters
Fire Figh ng

Fire/Explosion Hazard

Alert Fire Brigade and tell them loca on and nature of hazard.
Wear breathing apparatus plus protec ve gloves in the event of a ﬁre.
Prevent, by any means available, spillage from entering drains or water courses.
Use ﬁre ﬁgh ng procedures suitable for surrounding area.
Non combus ble.
Not considered to be a signiﬁcant ﬁre risk.
Hea ng may cause expansion or decomposi on leading to violent rupture of containers.
May emit corrosive, poisonous fumes.
Decomposes on hea ng and produces acrid and toxic fumes of:
,
carbon dioxide (CO2)
,
hydrogen chloride
,
phosgene
,
hydrogen ﬂuoride
,
other pyrolysis products typical of burning organic material.
Contains low boiling substance: Closed containers may rupture due to pressure buildup under ﬁre condi ons.

SECTION 6 ACCIDENTAL RELEASE MEASURES
Personal precau ons, protec ve equipment and emergency procedures
See sec on 8

Environmental precau ons
See sec on 12

Methods and material for containment and cleaning up

Minor Spills

Environmental hazard - contain spillage.
Clean up all spills immediately.
Avoid breathing vapours and contact with skin and eyes.
Control personal contact with the substance, by using protec ve equipment.
Contain and absorb spill with sand, earth, inert material or vermiculite.
Environmental hazard - contain spillage.
Clear area of personnel and move upwind.
Alert Fire Brigade and tell them loca on and nature of hazard.
Wear breathing apparatus plus protec ve gloves.
Prevent, by any means available, spillage from entering drains or water course.
Chemical Class: alipha cs, halogenated
For release onto land: recommended sorbents listed in order of priority.
SORBENT
TYPE

RANK

APPLICATION

COLLECTION

LIMITATIONS

LAND SPILL - SMALL

Major Spills

cross-linked polymer - par culate

1

shovel

shovel

R, W, SS

cross-linked polymer - pillow

1

throw

pitchfork

R, DGC, RT

wood ﬁber - pillow

2

throw

pitchfork

R, P, DGC, RT

treated wood
ﬁbre - par culate

2

shovel

shovel

R, W, DGC

sorbent clay - par culate

3

shovel

shovel

R, I, P

foamed glass - pillow

3

throw

pitchfork

R, P, DGC, RT

LAND SPILL - MEDIUM
cross-linked polymer - par culate

1

blower

skiploader

R,W, SS

cross-linked polymer - pillow

2

throw

skiploader

R, DGC, RT

sorbent clay - par culate

3

blower

skiploader

R, I, P
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polypropylene - par culate

3

blower

skiploader

W, SS, DGC

foamed glass - pillow

3

throw

skiploader

R, P, DGC, RT

expanded mineral - par culate

4

blower

skiploader

R, I, W, P, DGC

Legend
DGC: Not eﬀec ve where ground cover is dense
R; Not reusable
I: Not incinerable
P: Eﬀec veness reduced when rainy
RT:Not eﬀec ve where terrain is rugged
SS: Not for use within environmentally sensi ve sites
W: Eﬀec veness reduced when windy
Reference: Sorbents for Liquid Hazardous Substance Cleanup and Control;
R.W Melvold et al: Pollu on Technology Review No. 150: Noyes Data Corpora on 1988
Personal Protec ve Equipment advice is contained in Sec on 8 of the SDS.

SECTION 7 HANDLING AND STORAGE
Precau ons for safe handling

Safe handling

Contains low boiling substance:
Storage in sealed containers may result in pressure buildup causing violent rupture of containers not rated appropriately.
Check for bulging containers.
Vent periodically
Always release caps or seals slowly to ensure slow dissipa on of vapours
DO NOT allow clothing wet with material to stay in contact with skin
Avoid all personal contact, including inhala on.
Wear protec ve clothing when risk of exposure occurs.
Use in a well-ven lated area.
Avoid contact with moisture.
Store in original containers.
Keep containers securely sealed.
Store in a cool, dry, well-ven lated area.
Store away from incompa ble materials and foodstuﬀ containers.

Other informa on

Condi ons for safe storage, including any incompa bili es
DO NOT use aluminium or galvanised containers
Polyethylene or polypropylene container.
Packing as recommended by manufacturer.
Check all containers are clearly labelled and free from leaks.

Suitable container

Storage incompa bility

1,1,2-Trichlorotriﬂuoroethane:
reacts violently with chemically ac ve metals, barium, calcium, lithium, potassium, sodium and powdered aluminium, beryllium,
magnesium, potassium-sodium alloy, tanium, zinc
may decompose on contact with alloys containing more than 20% magnesium or on hot surfaces, with release of hydrogen chloride,
hydrogen ﬂuoride, carbon monoxide and smaller amounts of phosgene and carbonyl ﬂuoride
will not combust at ordinary temperatures but will ignite and burn weakly at autoigni on temperature (680 C)
a acks some forms of plas cs, rubber and coa ngs.
CFCs may react with strong oxidising or reducing agents.
Haloalkanes:
are highly reac ve:some of the more lightly subs tuted lower members are highly ﬂammable; the more highly subs tuted may be used as
ﬁre suppressants, not always with the an cipated results.
may react with the lighter divalent metals to produce more reac ve compounds analogous to Grignard reagents.
may produce explosive compounds following prolonged contact with metallic or other azides
may react on contact with potassium or its alloys - although apparently stable on contact with a wide rage of halocarbons, reac on
products may be shock-sensi ve and may explode with great violence on light impact; severity generally increases with the degree of
halocarbon subs tu on and potassium-sodium alloys give extremely sensi ve mixtures .
BRETHERICK L.: Handbook of Reac ve Chemical Hazards
react with metal halides and ac ve metals, eg. sodium (Na), potassium (K), lithium (Li),calcium (Ca), zinc (Zn), powdered aluminium (Al)
and aluminium alloys, magnesium (Mg) and magnesium alloys.

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
Control parameters
OCCUPATIONAL EXPOSURE LIMITS (OEL)
INGREDIENT DATA

Continued...

Chemwatch: 10273

Page 6 of 13

Version No: 5.1.1.1

Issue Date: 27/06/2017
Print Date: 04/04/2018

R-113

Source

Ingredient

Material name

TWA

STEL

Peak

Notes

US NIOSH Recommended
Exposure Limits (RELs)

R-113

Chloroﬂuorocarbon-113, CFC-113, Freon® 113,
Genetron® 113, Halocarbon 113, Refrigerant 113, TTE

7600 mg/m3
/ 1000 ppm

9500 mg/m3 /
1250 ppm

Not
Available

Not Available

US ACGIH Threshold Limit
Values (TLV)

R-113

1, 1, 2-Trichloro-1, 2, 2-triﬂuoroethane

1000 ppm

1250 ppm

Not
Available

TLV® Basis:
CNS impair

US OSHA Permissible Exposure
Levels (PELs) - Table Z1

R-113

1,1,2-Trichloro-1,2,2-triﬂuoroethane

7600 mg/m3
/ 1000 ppm

Not Available

Not
Available

Not Available

EMERGENCY LIMITS
Ingredient

Material name

TEEL-1

TEEL-2

TEEL-3

R-113

Trichlorotriﬂuoroethane; (Freon 113; CFC113)

1,250 ppm

1,500 ppm

4,500 ppm

Ingredient

Original IDLH

Revised IDLH

R-113

Not Available

Not Available

MATERIAL DATA
For 1,1,2-trichlorotriﬂuoroethane
Odour threshold: 45 ppm
This ﬂuorocarbon causes narcosis and asphyxia at extremely high concentra ons and has the poten al to induce cardiac arrhythmia. OSHA concluded that the recommended
TLV-TWA and STEL substan ally reduced these risks and in addi on reduced the risk of impaired psychomotor func on.
Odour Safety Factor(OSF)
OSF=22 ("1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE")

Exposed individuals are NOT reasonably expected to be warned, by smell, that the Exposure Standard is being exceeded.
Odour Safety Factor (OSF) is determined to fall into either Class C, D or E.
The Odour Safety Factor (OSF) is deﬁned as:
OSF= Exposure Standard (TWA) ppm/ Odour Threshold Value (OTV) ppm
Classiﬁca on into classes follows:
ClassOSF
Descrip on
A
550
Over 90% of exposed individuals are aware by smell that the Exposure Standard (TLV-TWA for example) is being reached, even when distracted by working ac vi es
B
26-550As "A" for 50-90% of persons being distracted
1-26 As "A" for less than 50% of persons being distracted
D
0.18-1 10-50% of persons aware of being tested perceive by smell that the Exposure Standard is being reached
E
<0.18 As "D" for less than 10% of persons aware of being tested

Exposure controls

Appropriate engineering
controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed engineering controls
can be highly eﬀec ve in protec ng workers and will typically be independent of worker interac ons to provide this high level of protec on.
The basic types of engineering controls are:
Process controls which involve changing the way a job ac vity or process is done to reduce the risk.
Enclosure and/or isola on of emission source which keeps a selected hazard "physically" away from the worker and ven la on that
strategically "adds" and "removes" air in the work environment.

Personal protec on

Eye and face protec on

Skin protec on
Hands/feet protec on
Body protec on
Other protec on
Thermal hazards

Safety glasses with side shields.
Chemical goggles.
Contact lenses may pose a special hazard; so contact lenses may absorb and concentrate irritants. A wri en policy document, describing
the wearing of lenses or restric ons on use, should be created for each workplace or task.
See Hand protec on below
Wear chemical protec ve gloves, e.g. PVC.
Wear safety footwear or safety gumboots, e.g. Rubber
Personal hygiene is a key element of eﬀec ve hand care.
See Other protec on below
Overalls.
P.V.C. apron.
Barrier cream.
Not Available
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Recommended material(s)

Respiratory protec on

GLOVE SELECTION INDEX
Glove selec on is based on a modiﬁed presenta on of the:
"Forsberg Clothing Performance Index".
The eﬀect(s) of the following substance(s) are taken into account in the computergenerated selec on:
R-113

Type AX Filter of suﬃcient capacity. (AS/NZS 1716 & 1715, EN 143:2000 & 149:2001,
ANSI Z88 or na onal equivalent)
Where the concentra on of gas/par culates in the breathing zone, approaches or
exceeds the "Exposure Standard" (or ES), respiratory protec on is required.
Degree of protec on varies with both face-piece and Class of ﬁlter; the nature of
protec on varies with Type of ﬁlter.

Material

CPI

NITRILE

A

Required Minimum
Protec on Factor

Half-Face
Respirator

Full-Face
Respirator

Powered Air
Respirator

PE/EVAL/PE

A

up to 5 x ES

Air-line*

AX-2

AX-PAPR-2 ^

TEFLON

A

up to 10 x ES

-

AX-3

-

PVA

B

10+ x ES

-

Air-line**

-

NAT+NEOPR+NITRILE

C

NATURAL+NEOPRENE

C

NEOPRENE

C

NEOPRENE/NATURAL

C

PE

C

* CPI - Chemwatch Performance Index
A: Best Selec on
B: Sa sfactory; may degrade a er 4 hours con nuous immersion
C: Poor to Dangerous Choice for other than short term immersion
NOTE: As a series of factors will inﬂuence the actual performance of the glove, a ﬁnal
selec on must be based on detailed observa on. * Where the glove is to be used on a short term, casual or infrequent basis, factors
such as "feel" or convenience (e.g. disposability), may dictate a choice of gloves which
might otherwise be unsuitable following long-term or frequent use. A qualiﬁed
prac oner should be consulted.

* - Con nuous Flow; ** - Con nuous-ﬂow or posi ve pressure demand
^ - Full-face
A(All classes) = Organic vapours, B AUS or B1 = Acid gasses, B2 = Acid gas or hydrogen
cyanide(HCN), B3 = Acid gas or hydrogen cyanide(HCN), E = Sulfur dioxide(SO2), G =
Agricultural chemicals, K = Ammonia(NH3), Hg = Mercury, NO = Oxides of nitrogen, MB
= Methyl bromide, AX = Low boiling point organic compounds(below 65 degC)
Cartridge respirators should never be used for emergency ingress or in areas of
unknown vapour concentra ons or oxygen content. The wearer must be warned to
leave the contaminated area immediately on detec ng any odours through the
respirator. The odour may indicate that the mask is not func oning properly, that the
vapour concentra on is too high, or that the mask is not properly ﬁ ed. Because of
these limita ons, only restricted use of cartridge respirators is considered appropriate.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
Informa on on basic physical and chemical proper es
Appearance
Physical state

Colourless non ﬂammable liquid; slightly soluble in water. Ethereal odour. Soluble in ether, alcohol and benzene.
Liquid

Odour

Not Available

Odour threshold

Not Available

pH (as supplied)

Not Applicable

Mel ng point / freezing point
(°C)

-35

Ini al boiling point and boiling
range (°C)

47.5

Flash point (°C)
Evapora on rate
Flammability

Not Applicable
0.9 (BuAc=1)
Not Applicable

Rela ve density (Water = 1)
Par

on coeﬃcient n-octanol
/ water

Auto-igni on temperature (°C)

Viscosity (cSt)

Not Available

Molecular weight (g/mol)

187.37 Pure

Taste

Not Available

Explosive proper es

Not Available

Oxidising proper es

Not Available
Not Available

Not Available

Lower Explosive Limit (%)

Not Available

Vola le Component (%vol)

Vapour pressure (kPa)

44.5 @ 25 C

Gas group

Immiscible
2.9

680
Not Available

Upper Explosive Limit (%)

Solubility in water (g/L)

Not Available

Decomposi on temperature

Surface Tension (dyn/cm or
mN/m)

Vapour density (Air = 1)

1.57 @ 25 C

pH as a solu on (1%)
VOC g/L

100
Not Available
Not Applicable
Not Available

SECTION 10 STABILITY AND REACTIVITY
Reac vity

See sec on 7
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Unstable in the presence of incompa ble materials.
Product is considered stable.
Hazardous polymerisa on will not occur.

Possibility of hazardous
reac ons

See sec on 7

Condi ons to avoid

See sec on 7

Incompa ble materials

See sec on 7

Hazardous decomposi on
products

See sec on 5

SECTION 11 TOXICOLOGICAL INFORMATION
Informa on on toxicological eﬀects

Inhaled

Evidence shows, or prac cal experience predicts, that the material produces irrita on of the respiratory system, in a substan al number of
individuals, following inhala on. In contrast to most organs, the lung is able to respond to a chemical insult by ﬁrst removing or neutralising
the irritant and then repairing the damage. The repair process, which ini ally evolved to protect mammalian lungs from foreign ma er and
an gens, may however, produce further lung damage resul ng in the impairment of gas exchange, the primary func on of the lungs.
Respiratory tract irrita on o en results in an inﬂammatory response involving the recruitment and ac va on of many cell types, mainly
derived from the vascular system.
Inhala on of vapours may cause drowsiness and dizziness. This may be accompanied by narcosis, reduced alertness, loss of reﬂexes, lack of
coordina on and ver go.
Inhala on of vapours or aerosols (mists, fumes), generated by the material during the course of normal handling, may be damaging to the
health of the individual.
Although 1,1,2-trichlorotriﬂuoroethane acts as a weak narco c it has a rela vely potent cardiac sensi sa on poten al compared to
homologous ﬂuorocarbons.
Other eﬀects seen a er massive exposures include irrita on of the respiratory tract and hepatocyte enlargement. Transient lethargy was the
only clinical sign seen in rats that inhaled 12000 pp.. Dogs experienced vomi ng, lethargy, nervousness and tremors, all reversible within 15
minutes a er cessa on of exposure.
Acute intoxica on by halogenated alipha c hydrocarbons appears to take place over two stages. Signs of a reversible narcosis are evident in
the ﬁrst stage and in the second stage signs of injury to organs may become evident, a single organ alone is (almost) never involved.
Material is highly vola le and may quickly form a concentrated atmosphere in conﬁned or unven lated areas. The vapour may displace and
replace air in breathing zone, ac ng as a simple asphyxiant. This may happen with li le warning of overexposure.
Depression of the central nervous system is the most outstanding eﬀect of most halogenated alipha c hydrocarbons. Inebria on and
excita on, passing into narcosis, is a typical reac on. In severe acute exposures there is always a danger of death from respiratory failure or
cardiac arrest due to a tendency to make the heart more suscep ble to catecholamines (adrenalin)
Exposure to high concentra ons of ﬂuorocarbons may produce cardiac arrhythmias or cardiac arrest due sensi sa on of the heart to
adrenalin or noradrenalin. Deaths associated with exposures to ﬂuorocarbons (speciﬁcally halogenated alipha cs) have occurred in
occupa onal se ngs and in inhala on of bronchodilator drugs.
Bronchospasm consistently occurs in human subjects inhaling ﬂuorocarbons. At a measured concentra on of 1700 ppm of one of the
commercially available aerosols there is a biphasic change in ven latory capacity, the ﬁrst reduc on occurring within a few minutes and the
second delayed up to 30 minutes.

Inges on

Skin Contact

Although inges on is not thought to produce harmful eﬀects (as classiﬁed under EC Direc ves), the material may s ll be damaging to the
health of the individual, following inges on, especially where pre-exis ng organ (e.g liver, kidney) damage is evident. Present deﬁni ons of
harmful or toxic substances are generally based on doses producing mortality rather than those producing morbidity (disease, ill-health).
Gastrointes nal tract discomfort may produce nausea and vomi ng. In an occupa onal se ng however, inges on of insigniﬁcant quan es
is not thought to be cause for concern.
It was necessary to give mul ple doses of 1,1,2-trichlorotriﬂuoroethane to determine an LD50 value. Pulmonary haemorrhage and mo led
livers were noted in rats that died.
The material produces mild skin irrita on; evidence exists, or prac cal experience predicts, that the material either
produces mild inﬂamma on of the skin in a substan al number of individuals following direct contact, and/or
produces signiﬁcant, but mild, inﬂamma on when applied to the healthy intact skin of animals (for up to four hours), such inﬂamma on
being present twenty-four hours or more a er the end of the exposure period.
Skin irrita on may also be present a er prolonged or repeated exposure; this may result in a form of contact derma s (nonallergic). The
derma s is o en characterised by skin redness (erythema) and swelling (oedema) which may progress to blistering (vesicula on), scaling
and thickening of the epidermis. At the microscopic level there may be intercellular oedema of the spongy layer of the skin (spongiosis) and
intracellular oedema of the epidermis.
Skin contact is not thought to have harmful health eﬀects (as classiﬁed under EC Direc ves); the material may s ll produce health damage
following entry through wounds, lesions or abrasions.
Repeated exposure may cause skin cracking, ﬂaking or drying following normal handling and use.
In common with other halogenated alipha cs, ﬂuorocarbons may cause dermal problems due to a tendency to remove natural oils from the
skin causing irrita on and the development of dry, sensi ve skin. They do not appear to be appreciably absorbed.
Open cuts, abraded or irritated skin should not be exposed to this material
Entry into the blood-stream through, for example, cuts, abrasions, puncture wounds or lesions, may produce systemic injury with harmful
eﬀects. Examine the skin prior to the use of the material and ensure that any external damage is suitably protected.
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Eye

Evidence exists, or prac cal experience predicts, that the material may cause eye irrita on in a substan al number of individuals and/or may
produce signiﬁcant ocular lesions which are present twenty-four hours or more a er ins lla on into the eye(s) of experimental animals.
Repeated or prolonged eye contact may cause inﬂamma on characterised by temporary redness (similar to windburn) of the conjunc va
(conjunc vi s); temporary impairment of vision and/or other transient eye damage/ulcera on may occur.
Long-term exposure to respiratory irritants may result in disease of the airways involving diﬃcult breathing and related systemic problems.
Limited evidence suggests that repeated or long-term occupa onal exposure may produce cumula ve health eﬀects involving organs or
biochemical systems.
1,1,2-Trichlorotriﬂuoroethane showed no eﬀect a er 20 weeks of applica on to uncovered skin. By contrast trichloroethylene produced
erythema and ulcera ons at the end of the ﬁrst week. Occluded contact of 5 gm/kg of the ﬂuorocarbon produced local necrosis and
sloughing plus conspicuous hepatomegaly (enlarged liver)

Chronic
It is generally accepted that the ﬂuorocarbons are less toxic than the corresponding halogenated alipha c based on chlorine. Repeated
inhala on exposure to the ﬂuorocarbon FC-11 does not produce pathologic lesions of the liver and other visceral organs in experimental
animals. There has been conjecture in non-scien ﬁc publica ons that ﬂuorocarbons may cause leukemia, cancer, sterility and birth defects;
these have not been veriﬁed by current research. The high incidence of cancer, spontaneous abor on and congenital anomalies amongst
hospital personnel, repeatedly exposed to ﬂuorine-containing general anaesthe cs, has caused some scien sts to call for a lowering of the
ﬂuorocarbon exposure standard to 5 ppm since some are mutagens.

TOXICITY

IRRITATION
[2]

R-113

Skin (rabbit): 500 (open) - mild

Dermal (rabbit) LD50: >11000 mg/kg

Inhala on (rat) LC50: 37956.642 mg/l/4H

[2]

Skin (rabbit): 500 mg/24h - mild

[2]

Oral (rat) LD50: 43000 mg/kg
Legend:

R-113

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS. Unless otherwise
speciﬁed data extracted from RTECS - Register of Toxic Eﬀect of chemical Substances

Asthma-like symptoms may con nue for months or even years a er exposure to the material ceases. This may be due to a non-allergenic
condi on known as reac ve airways dysfunc on syndrome (RADS) which can occur following exposure to high levels of highly irrita ng
compound. Key criteria for the diagnosis of RADS include the absence of preceding respiratory disease, in a non-atopic individual, with
abrupt onset of persistent asthma-like symptoms within minutes to hours of a documented exposure to the irritant. A reversible airﬂow
pa ern, on spirometry, with the presence of moderate to severe bronchial hyperreac vity on methacholine challenge tes ng and the lack of
minimal lymphocy c inﬂamma on, without eosinophilia, have also been included in the criteria for diagnosis of RADS.
Chloroﬂuorocarbons may enter the human organism by inhala on, inges on, or dermal contact. Inhala on is the most common and
important route of entry, and exhala on is the most signiﬁcant route of elimina on from the body. Controlled studies with volunteer
subjects and experimental animals have provided substan al data from exposures to a number of the chloroﬂuorocarbons. These data
indicate that chloroﬂuorocarbons:
can be absorbed across the alveolar membrane, gastro- intes nal tract, or the skin;
are absorbed rapidly into the blood, following inhala on;
are absorbed into the blood at a decreasing rate as blood concentra on increases;
once in the blood, are absorbed by various ssues;
will reach a stable blood level if exposure is suﬃciently long, indica ng an equilibrium between the air containing the chloroﬂuorocarbons
and the blood;
are s ll absorbed by body ssue, a er the ini al blood level stabiliza on, and con nue to enter the body.
The material may cause skin irrita on a er prolonged or repeated exposure and may produce a contact derma s (nonallergic). This form of
derma s is o en characterised by skin redness (erythema) and swelling epidermis. Histologically there may be intercellular oedema of the
spongy layer (spongiosis) and intracellular oedema of the epidermis.

Acute Toxicity

Carcinogenicity

Skin Irrita on/Corrosion

Reproduc vity

Serious Eye Damage/Irrita on

STOT - Single Exposure

Respiratory or Skin
sensi sa on

STOT - Repeated Exposure

Mutagenicity

Aspira on Hazard
Legend:

– Data available but does not ﬁll the criteria for classiﬁca on
– Data available to make classiﬁca on
– Data Not Available to make classiﬁca on

SECTION 12 ECOLOGICAL INFORMATION
Toxicity
R-113

ENDPOINT

TEST DURATION (HR)

SPECIES

VALUE

SOURCE

LC50

96

Fish

=7mg/L

1
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Legend:

EC50

48

Crustacea

=71mg/L

1

EC0

24

Crustacea

=25mg/L

1

Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Informa on - Aqua c Toxicity 3. EPIWIN
Suite V3.12 (QSAR) - Aqua c Toxicity Data (Es mated) 4. US EPA, Ecotox database - Aqua c Toxicity Data 5. ECETOC Aqua c Hazard
Assessment Data 6. NITE (Japan) - Bioconcentra on Data 7. METI (Japan) - Bioconcentra on Data 8. Vendor Data

On the basis of the available evidence concerning proper es and predicted or observed environmental fate and behavior, the material may present a danger to the structure and/
or func oning of the stratospheric ozone layer.
Toxic to aqua c organisms.
Do NOT allow product to come in contact with surface waters or to inter dal areas below the mean high water mark. Do not contaminate water when cleaning equipment or
disposing of equipment wash-waters.
Wastes resul ng from use of the product must be disposed of on site or at approved waste sites.
May cause long-term adverse eﬀects in the aqua c environment.
Following release of CFCs into the atmosphere, they eventually enter the troposphere where they persist undegraded. Subsequently they diﬀuse into the stratosphere and
degrade slowly (half-lives of about 20 years). In the stratosphere, CFCs react slowly with oxygen free radicals and release chlorine atoms which cataly cally destroy ozone
producing irreversible damage. Use of CFCs has been restricted by the Montreal Protocol on Substances that Deplete the Ozone Layer (1988) and also by US EPA Regula on
3093/94.
DO NOT discharge into sewer or waterways.
|log Kow : 3.16|Koc : 191-259|Half-life (hr) air : 17520-1068720|Half-life (hr) H2O surface water : 4|Henrys atm m3 /mol: 0.526|BCF : 11-34|controlled ozone deple ng
gases: phase out by 1996 (C)|controlled ozone deple ng poten al: 1.0|Fish LC50 (168 h): 0.89-1.7 mg/L|Bioaccumula on : sig

Persistence and degradability
Ingredient

Persistence: Water/Soil

Persistence: Air

R-113

HIGH (Half-life = 720 days)

HIGH (Half-life = 366666.67 days)

Bioaccumula ve poten al
Ingredient

Bioaccumula on

R-113

LOW (LogKOW = 3.16)

Mobility in soil
Ingredient

Mobility

R-113

LOW (KOC = 224.7)

SECTION 13 DISPOSAL CONSIDERATIONS
Waste treatment methods

Product / Packaging disposal

Legisla on addressing waste disposal requirements may diﬀer by country, state and/ or territory. Each user must refer to laws opera ng in
their area. In some areas, certain wastes must be tracked.
A Hierarchy of Controls seems to be common - the user should inves gate:
Reduc on
Reuse
Recycling
Disposal (if all else fails)
This material may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for its intended use.
DO NOT allow wash water from cleaning or process equipment to enter drains.
It may be necessary to collect all wash water for treatment before disposal.
In all cases disposal to sewer may be subject to local laws and regula ons and these should be considered ﬁrst.
Where in doubt contact the responsible authority.
Recycle wherever possible or consult manufacturer for recycling op ons.
Consult State Land Waste Authority for disposal.
Bury or incinerate residue at an approved site.
Recycle containers if possible, or dispose of in an authorised landﬁll.

SECTION 14 TRANSPORT INFORMATION
Labels Required
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Marine Pollutant

Land transport (DOT)
UN number
UN proper shipping name

3082
Environmentally hazardous substance, liquid, n.o.s. (contains R-113)

Transport hazard class(es)
Packing group
Environmental hazard

Class

9

Subrisk

Not Applicable

III
Environmentally hazardous

Special precau ons for user

Hazard Label

9

Special provisions

8, 146, 173, 335, IB3, T4, TP1, TP29

Air transport (ICAO-IATA / DGR)
UN number
UN proper shipping name

3082
Environmentally hazardous substance, liquid, n.o.s. * (contains R-113)

Transport hazard class(es)

Packing group
Environmental hazard

ICAO/IATA Class

9

ICAO / IATA Subrisk

Not Applicable

ERG Code

9L

III
Environmentally hazardous

Special precau ons for user

Special provisions

A97 A158 A197

Cargo Only Packing Instruc ons

964

Cargo Only Maximum Qty / Pack

450 L

Passenger and Cargo Packing Instruc ons

964

Passenger and Cargo Maximum Qty / Pack

450 L

Passenger and Cargo Limited Quan ty Packing Instruc ons

Y964

Passenger and Cargo Limited Maximum Qty / Pack

30 kg G

Sea transport (IMDG-Code / GGVSee)
UN number
UN proper shipping name

3082
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (contains R-113)

Transport hazard class(es)
Packing group
Environmental hazard

Special precau ons for user

IMDG Class

9

IMDG Subrisk

Not Applicable

III
Marine Pollutant
EMS Number

F-A , S-F

Special provisions

274 335 969

Limited Quan

5L

es

Transport in bulk according to Annex II of MARPOL and the IBC code
Source

Product name

Pollu on Category

Ship Type

IMO MARPOL (Annex II) - List
of Noxious Liquid Substances
Carried in Bulk

1,1,2-Trichloro-1,2,2-Triﬂuoroethane

Y

2

SECTION 15 REGULATORY INFORMATION
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Safety, health and environmental regula ons / legisla on speciﬁc for the substance or mixture
R-113(76-13-1) IS FOUND ON THE FOLLOWING REGULATORY LISTS
US - Alaska Limits for Air Contaminants
US - California Permissible Exposure Limits for Chemical Contaminants

US - Vermont Permissible Exposure Limits Table Z-1-A Transi onal Limits for Air
Contaminants

US - Hawaii Air Contaminant Limits

US - Washington Permissible exposure limits of air contaminants

US - Idaho - Limits for Air Contaminants

US - Wyoming Toxic and Hazardous Substances Table Z1 Limits for Air Contaminants

US - Massachuse s - Right To Know Listed Chemicals

US ACGIH Threshold Limit Values (TLV)

US - Michigan Exposure Limits for Air Contaminants

US ACGIH Threshold Limit Values (TLV) - Carcinogens

US - Minnesota Permissible Exposure Limits (PELs)

US EPCRA Sec on 313 Chemical List

US - Oregon Permissible Exposure Limits (Z-1)

US NIOSH Recommended Exposure Limits (RELs)

US - Pennsylvania - Hazardous Substance List

US OSHA Permissible Exposure Levels (PELs) - Table Z1

US - Rhode Island Hazardous Substance List

US Spacecra Maximum Allowable Concentra ons (SMACs) for Airborne
Contaminants

US - Tennessee Occupa onal Exposure Limits - Limits For Air Contaminants
US - Vermont Permissible Exposure Limits Table Z-1-A Final Rule Limits for Air
Contaminants

US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory
US TSCA Chemical Substance Inventory - Interim List of Ac ve Substances
US TSCA New Chemical Exposure Limits (NCEL)

Federal Regula ons
Superfund Amendments and Reauthoriza on Act of 1986 (SARA)
SECTION 311/312 HAZARD CATEGORIES
Flammable (Gases, Aerosols, Liquids, or Solids)

No

Gas under pressure

No

Explosive

No

Self-hea ng

No

Pyrophoric (Liquid or Solid)

No

Pyrophoric Gas

No

Corrosive to metal

No

Oxidizer (Liquid, Solid or Gas)

No

Organic Peroxide

No

Self-reac ve

No

In contact with water emits ﬂammable gas

No

Combus ble Dust

No

Carcinogenicity

No

Acute toxicity (any route of exposure)

No

Reproduc ve toxicity

No

Skin Corrosion or Irrita on

Yes

Respiratory or Skin Sensi za on

No

Serious eye damage or eye irrita on

Yes

Speciﬁc target organ toxicity (single or repeated exposure)

No

Aspira on Hazard

No

Germ cell mutagenicity

No

Simple Asphyxiant

No

US. EPA CERCLA HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES (40 CFR 302.4)
None Reported

State Regula ons
US. CALIFORNIA PROPOSITION 65
None Reported
Na onal Inventory

Status

Australia - AICS

Y

Canada - DSL

Y

Canada - NDSL

N (R-113)

China - IECSC

Y
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Europe - EINEC / ELINCS / NLP

Y

Japan - ENCS

Y

Korea - KECI

Y

New Zealand - NZIoC

Y

Issue Date: 27/06/2017
Print Date: 04/04/2018

Philippines - PICCS

Y

USA - TSCA

Y

Legend:

Y = All ingredients are on the inventory
N = Not determined or one or more ingredients are not on the inventory and are not exempt from lis ng(see speciﬁc ingredients in
brackets)

SECTION 16 OTHER INFORMATION
Other informa on
Classiﬁca on of the prepara on and its individual components has drawn on oﬃcial and authorita ve sources as well as independent review by the Chemwatch Classiﬁca on
commi ee using available literature references.
The SDS is a Hazard Communica on tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are Risks in the workplace
or other se ngs. Risks may be determined by reference to Exposures Scenarios. Scale of use, frequency of use and current or available engineering controls must be considered.

Deﬁni ons and abbrevia ons
PC－TWA: Permissible Concentra on-Time Weighted Average
PC－STEL: Permissible Concentra on-Short Term Exposure Limit
IARC: Interna onal Agency for Research on Cancer
ACGIH: American Conference of Governmental Industrial Hygienists
STEL: Short Term Exposure Limit
TEEL: Temporary Emergency Exposure Limit。
IDLH: Immediately Dangerous to Life or Health Concentra ons
OSF: Odour Safety Factor
NOAEL :No Observed Adverse Eﬀect Level
LOAEL: Lowest Observed Adverse Eﬀect Level
TLV: Threshold Limit Value
LOD: Limit Of Detec on
OTV: Odour Threshold Value
BCF: BioConcentra on Factors
BEI: Biological Exposure Index
Apart from any fair dealing for the purposes of private study, research, review or cri cism, as permi ed under the Copyright Act, no part may be reproduced by any process
without wri en permission from CHEMWATCH.
TEL (+61 3) 9572 4700.

end of SDS

