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1. [bookmark: _Toc50187076]IDENTIFICATION
Substance Name	1,1,2,2-TETRABROMOETHANE
CAS	79-27-6
Synonyms	Acetylene tetrabromide, ethane tetrabromide, muthmann’s liquid, tetrabromoethane, sym-tetrabromoethane, tetrabromoacetylene, TBE
Molecular Formula	C2H2Br4
Structural Formula	CHBr2CHBr2
[bookmark: _Toc50187077]CHEMICAL AND PHYSICAL PROPERTIES
Physical state and appearance	Colorless to yellowish liquid
Odor description	Sweetish,but pungent odor, 
Odor threshold	1 - 2 ppm, apparent and objectionable
Molecular weight	345.65328 daltons
ppm to mg/m³	conversion factor at 25C and 760 mmHg
	1 ppm = 14.14 mg/m³ and 1 mg/m³ = 0.0707 ppm
Vapor Pressure at 24C	5.32 Pa @ 24C (52.5 ppm saturated vapor)
	(0.02 - 0.1 mmHg @ 20 C) (26 - 130 ppm)
Viscosity	9 centipoise
Relative Vapor Density	11.9 (air = 1)


Melting point	0 C, 273 K
	(-1 – 1 C, 30 – 34 F)
Boiling point	243.5 C, 516.7 K
	(135 – 244 C, 275 – 471 F)
Specific Gravity	2.9656 at 20 C
Solubility	0.678 g/L water at 25 C
Miscible in ethanol, chloroform, ether, aniline, glacial acetic acid
Corrosivity 	Will attack some plastics, rubbers, and coatings
Special Characteristics	Very dense liquid. 
Flammability	Not flammable. 
Other Hazards	When heated to 190 C it decomposes to toxic fumes of carbonyl bromide, hydrogen bromide, and carbon monoxide.
Chemically incompatible with active metals such as aluminum, magnesium, and zinc, hot iron, and strong caustics
[bookmark: _Toc50187078]USES / APPLICATIONS / OCCURRENCE / EXPOSURES
Uses & Applications: Tetrabromoethane is used as a solvent, a gauge fluid and substitute for mercury, and an ore flotation agent for separating dense ore from lighter supporting rock. Sand, limestone, dolomite, and other types of rock material will float while minerals such as sphalerite, galena, and pyrite will sink. It is use as an index of refraction fluid in optical microscopy, a catalyst in synthetic fiber production, and an additive for flame-proofing polyurethanes, polyolefins, and polystyrenes.
Occurrence & Exposures: Damage or leakage of equipment containing tetrabromoethane.


[bookmark: _Toc50187079]CURRENT EXPOSURE GUIDELINES
8 CCR 5155, Table AC-1	1 ppm, 14 mg/m³
29 CFR 1910.1000	1 ppm, 14 mg/m³
ACGIH TLV	0.1 ppm, 1.4 mg/m3 
NIOSH REL	Not established
NIOSH IDLH	8 ppm (112 mg/m³) (8/16/1986)
EPA RfC	0 Not established
	Inhalation Reference Concentration 
OEHHA aREL	Not established
OEHHA cREL	Not established
Other OELs:	1 ppm TWA
	Australia
	1 ppm TWA
	Belgium
	1 ppm TWA 
	Denmark
	1 ppm TWA
	Finland
	1 ppm TWA 
	France
	1 ppm MAK
	Germany
	7 mg/m3 MAC TGG
	Netherlands
	0.5 ppm TWA skin
	United Kingdom


	1 ppm TWA
	Philippines
	1 ppm TWA, 2 ppm STEL
	Sweden
	1 ppm TWA
	Turkey
[bookmark: _Toc50187080]PRODUCTION INFORMATION
Three manufacturers identified, two in China, one in Israel. Available in technical and reagent grade.
[bookmark: _Toc50187081]MEASUREMENT INFORMATION
NIOSH 2003 solid sorbent (silica gel), gas chromatograph with FID
The NIOSH Manual of Analytical Methods (NMAM) lists the detection limit for this method as 0.08 mg per sample. Taking the maximum recommended sample size of 100 liters (0.1 m³) collected at 0.2 to 1 liter per minute translates to 0.8 mg/m³ or approximately 0.06 ppm in as little as 100 minutes.
An analytical method using an electron capture detector, such as NIOSH 5602, would have a detection limit of 0.05 to 0.2 µg per sample allowing measurements of airborne concentrations in the low parts per billion range.
[bookmark: _Toc50187082]ORGANIZATIONAL SOURCES AND RECOMMENDATIONS
ACGIH	TLV	0.1 ppm TWA (2006)
	TLV	2 ppm ceiling (2003)
	TLV	5 ppm ceiling (1963 – 2003)
	TLV	5 ppm TWA (1948 – 1962)
	MAC	10 PPM TWA (1946-1947)
AIHA	Emergency Response Planning Guideline (ERPG):
	No ERPG published for tetrabromoethane
AIHA	Workplace Environmental Exposure Level (WEEL):
	No WEEL published for tetrabromoethane
EPA	Mutagenic by Bruce Ames test


NTP	Tumorigenic
IARC	Not studied
Proposition 65	Not listed
[bookmark: _Toc50187083]ODOR THRESHOLDS
None published. Odor reported to be sweetish, but pungent, readily apparent and objectionable.
[bookmark: _Toc50187084]HEAC HEALTH-BASED ASSESSMENT AND RECOMMENDATION
Recommendation for PEL 0.1 ppm TWA (1.4 mg/m3), Inhalable fraction and vapor
This recommendation is based on avoiding acute irritation of the upper respiratory tract, pulmonary edema and hepatic effects. Although 1,1,2,2-tetrabromoethane tested positive for mutagenic effects with the Bruce Ames test using Salmonella tiphimurium, insufficient information is available to rate its carcinogenic potential.
Acute toxicity studies found an oral LD50 for rabbits and guinea pigs of 400 mg/kg and 1600 mg/kg for rats.
Chronic exposure studies, 100 to 106 days duration, with rabbits, guinea pigs, rats, mice, and a monkey found pulmonary edema and fatty degeneration of the liver at 14 ppm average concentration for 7 hours per day, 5 days per week. Guinea pigs exposed at 4 ppm for 180 days showed slight changes in lung and liver tissue. No effects were observed at 1.1 ppm in five animal species. (Hollingsworth 1963)
Transcutaneous absorption has been observed in humans and laboratory animals. Application of 15 mg to the skin produced a statistically significant increase incidence of papillomas in the forestomach of Swiss mice. (Van Duuren 1979) It was not reported whether this was due to self grooming or transcutaneous absorption.
An interspecies uncertainty factor (UF) of 3 was used because similar results were seen across five test species. An intraspecies uncertainty factor of 3 was used because the same results were observed in all animals tested. Applying the interspecies UF of 3 and intraspecies UF of 3 to the no observed adverse effect level (NOAEL) of 1.1 ppm yields 0.1 ppm. This is the same result as the ACGIH TLV Committee.


[bookmark: _Toc50187085]HEALTH HAZARD DATA
Routes of Entry	Inhalation: 	Yes
	Skin:	Yes
	Ingestion:	Yes
	Table of Exposure Responses with Result and Reference

	Exposure / Exposed / Time
	Result
	Reference

	500 mg/m3, 3 hour, mouse
	Behavioral, general anesthetic
	1990, Bandman

	549 mg/m3, 4 hour, rat
	LC50
	1982, Izmerov

	550 mg/m3, rat
	LC50
	1990, Bandman

	269 mg/kg, oral mouse
	LD50
	1982, Izmerov

	1200 mg/kg, oral rat
	LD50
	1990, Bandman

	400 mg/kg, rabbits guinea pigs
	LD50
	1950, Gray

	1600 mg/kg, rats
	LD50
	1950, Gray

	5250 mg/kg, dermal rat
	LD50
	1963, Hollingsworth

	14 ppm, 7 hr/day. 14 wk
	Pulmonary edema, fatty liver
	1963, Hollingsworth

	4 ppm, 7 hr/day. 14 wk
	Lung and liver changes
	1963, Hollingsworth

	Saturated vapor (26 - 130 ppm), 7 hr, rats
	Slight eye and nose irritation
	1963, Hollingsworth

	2 ppm with peak of 16 ppm, 10 minutes, human
	Central nervous system dysfunction, solvent encephalopathy
	1969, Van Haaften




[bookmark: _Toc50187086]NOTABLE STUDIES
Table listing of studies more extensively used in these efforts.
	Author and Date
	Study Type
	Results
	Discussion and Assessment

	Hollingsworth RL, Rowe VK, Oyen F: Toxicity of acetylene tetrabromide determined on experimental animals, AIHAJ, 24:28-35 (1963)
	Oral, eye, skin and vapor exposure studies
	Low single dose toxicity. Chronic exposure to skin produce irritation, chronic inhalation produces lung and liver injury.
	5 animal species test with similar results in all species. No adverse effects observed at 1.1 ppm.

	Gray MG, Effect of exposure to the vapors of tetrabromoethane (acetylene tetrabromide), Arch. Ind. Hyg. Occup. Med. 2:407-419 (1950) 
	Single oral dose, multiple species
	LD50 o = 400 mg/kg for rabbits and guinea pigs
LD50 = 1600 mg/kg for rats
	Death was delayed 3 to 5 days following dose

	Van Duuren BL, Goldschmidt BM, Loewengart G, et al., Carcinogenicity of halogenated olefinic and aliphatic hydrocarcarbons in mice, J Natl Cancer Inst 64(6):1433-1439 (1979)
	Transcutaneous application
	Increased incidence of forestomach papillomas
	Biological significance of forestomach papillomas in Swiss mice is unclear.

	Morrow LA, Callender T, Lottenberg S, et al., PET and neurobehavioral evidence of tetrabromoethane encephalopathy, J. Neuropsychiatry Clin Neurosci 2:431-435 (1990)
	Study of an accidental exposure victim
	Residual neurological changes resulting from single acute exposure
	Transcutaneous exposure from TBE splashed on face 

	Van Haaften AB, Acute tetrabromoethane (acetylene tetrabromide) intoxication in man, AIHAL 30:251-256 (1969)
	Study of accidental exposure
	Long term health effects from acute exposure.
	Estimated 1-2 ppm exposure for 7 hours with 10 minutes at 16 ppm.
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