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TRIPHENYL PHOSPHATE

HSDB - Hazardous Substances Data Bank

0.0 ADMINISTRATIVE INFORMATION

Hazardous Substances Data Bank Number: 2536
Last Revision Date: 970423
Review Date: Reviewed by SRP on 6/15/92
Update History:
1 Complete Update on 04/23/97, 1 field added/edited/deleted.
2 Complete Update on 06/24/96, 7 fields added/edited/deleted.
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5Complete Update on 01/24/95, 1 field added/edited/deleted.
6 Complete Update on 12/28/94, 1 field added/edited/deleted.
7 Complete Update on 08/09/94, 1 field added/edited/deleted.
8 Complete Update on 03/25/94, 1 field added/edited/deleted.
9Complete Update on 01/12/94, 65 fields added/edited/deleted.
10Field Update on 08/03/93, 1 field added/edited/deleted.
11 Field update on 12/25/92, 1 field added/edited/deleted.
12 Field Update on 08/26/92, 1 field added/edited/deleted.
13Complete Update on 01/28/92, 1 field added/edited/deleted.
14 Field update on 01/28/91, 1 field added/edited/deleted.
15 Complete Update on 10/10/30, 1 field added/edited/deleted.
16 Complete Update on 04/16/90, 1 field added/edited/deleted.
17 Complete Update on 03/06/90, 1 field added/edited/deleted.
18Field update on 03/06/90, 1 field added/edited/deleted.
19 Complete Update on 12/19/89, 1 field added/edited/deieted.
20Complete Update on 10/31/89, 5 fields added/edited/deleted.
21 Complete Update on 06/04/85

1.0 SUBSTANCE |DENTIFICATION

Name of Substance: TRIPHENYL PHOSPHATE
CAS Registry Number: 115-86-6
Related HSDB Records: No additional data
Synonyms:
1TPP [Peer Reviewed] U.S. Department of Health and Human Services, Public Health
Service, Center for Disease Control, National Institute for Occupational Safety Health.
Registry of Toxic Effects of Chemical Substances (RTECS). National Library of Medicine's
current MEDLARS fi
2 TRIPHENYLPHOSPHATE [Peer Reviewed] Lefaux, R. Practical Toxicology of Plastics.
Cleveland: CRC Press Inc., 1968. 125
3CELLUFLEX TPP {Peer Reviewed]
4 DISFLAMOLL TP [Peer Reviewed]
SPHENYL PHOSPHATE ({(PHQ)3PO) [Peer Reviewed]
6 PHOSFLEX TPP [Peer Reviewed]
7PHOSPHORIC ACID, TRIPHENYL ESTER [Peer Reviewed]
8TP [Peer Reviewed]
9 TRIPHENOXYPHOSPHINE QOXIDE [Peer Reviewed]

Molecular Formula: C18-H15-04-P [Peer Reviewed)]
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Molecular Formula: C18-H15-04-P [Peer Reviewed]

Wiswesser Line Notation: ROPO&OR&OR [Peer Reviewed] U.S. Department of Health and Human
Services, Public Health Service, Center for Disease Control, National Institute for Occupational Safety
Health, Registry of Toxic Effects of Chemical Substances (RTECS). National Library of Medicine's current
MEDLARS

RTECS Number: NIOSH/TC8400000

2.0 MANUFACTURING/USE INFORMATION

Methods of Manufacturing:

1... FROM PHOSPHCRUS PENTOXIDE AND PHENOL ... BY REACTION OF TRIETHYL
PHOSPHITE WITH CHLORAMINE-T. [Peer Reviewed] Budavari, S. (ed.). The Merck Index -
Encyclopedia of Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and Co., Inc., 1989.
1533

2Prepared by reacting phosphorus pentoxide and phencl and by reaction of triethyl phosphate
and chloramine-T. On a larger scale phosphorus oxychioride and phenol are reacted in an
esterification tank with heating. The hydrogen chloride formed is trapped and condensed,
while the crude triphenyl phosphate runs into a large tank where it is purified. [Peer
Reviewed] Snyder, R. (ed.). Ethyl Browning's Toxicity and Metabolism of Industrial Solvents
2nd ed. Volume il: Nitrogen and Phosphorus Solvents. Amsterdam-New York-Oxford:
Elsevier, 1990. 488

Manufacturers:

1FMC Corporation, Hq, 200 E Randolph Dr, Chicago, IL 60601, (312) 861-6000; Chemical
Products Group, 2000 Market St, Philadelphia, PA 19103; Production site: Nitro, WV 25143
[Peer Reviewed] SRI. 1989 Directory of Chemical Producers - United States of America,
Menlo Park, CA: SRI International, 1989. 883

2Monsanto Co, Hg, 800 N Lindbergh Blvd, St Louis, MO 63167, (314) 694-1000; Monsanto
Chemical Co (address same as Hq); Production site: Sauget, IL 62201 [Peer Reviewed] SKI.
1989 Directory of Chemical Producers - United States of America. Menlo Park, CA: SRI
International, 1989, 883

Other Manufacturing Information:

1THOUGH IT EASILY SUPERCOOLS, TRIPHENYLPHOSPHATE CAN CRYSTALLIZE
WHEN PRESENT IN FILMS, IMPARTING A MILKY APPEARANCE TO THEM. ANY
EXCESS OF TRIPHENYLPHOSPHATE SHOULD ... BE AVOIDED; THE ADDITION OF
PHTHALATES PREVENTS CRYSTALLIZATION. [Peer Reviewed] Lefaux, R. Practical
Toxicology of Piastics. Cleveland: CRC Press Inc., 1968, 125

20RGANOLEPTIC INVESTIGATIONS SHOWED THAT MODEL MEDIA (DISTILLED
WATER, 1% ACETIC ACID, 0.3% LACTIC ACID) CONTAINING ETROL (CELLULOSE
ESTERS USED IN THERMOPLASTIC COMPOSITIONS) PLASTICIZED WITH TRIPHENYL
PHOSPHATE ACQUIRED THE ACRID TASTE & ODOR OF THE PLASTICIZER &
THEREFORE TRIPHENYL PHOSPHATE IS NOT RECOMMENDED FOR CONTACT WITH
FOOD PRODUCTS. [Peer Reviewed] ANTONYUK OK: GIG SANIT (8): 98 (1974)

3... LESSENS THE INFLAMMABILITY OF PLASTICS IN WHICH IT IS INCORPORATED,
PARTICULARLY CELLULOSE ACETATE FILMS. IT IS AN EXCELLENT PLASTICIZER EOR
ETHYLCELLULOSE & A VERY GOOD FIREPROOFING AGENT FOR VINYL & ACRYLIC

MATERIALS. [Peer Reviewed] Lefaux, R. Practical Toxicology of Plastics. Cleveland: CRC
Press Inc., 1968. 124

Major Uses:
1NONCOMBUSTIBLE SUBSTITUTE FOR CAMPHOR IN CELLULOID: IMPREGNATING
ROOFING PAPER; RENDERING ACETYLCELLULOSE, NITROCELLULOSE, AIRPLANE
"DOPE" STABLE & FIREPROOF; PLASTICIZER IN LACQUERS & VARNISHES [Peer
Reviewed) Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
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Reviewed] Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1533

2PLASTICIZER FOR HOT-MELT ADHESIVES [Peer Reviewed] SR/

3IMPREGNATING UPHOLSTERY [Peer Reviewed] American Conference of Governmental
Industrial Hygienists. Documentation of the Threshold Limit Values and Biological Exposure
Indices. 5th ed. Cincinnati, OH.American Conference of Governmental Industrial Hygienists,
1986. 613

4Fire retarding agent, plasticizer for cellulose acetate and nitrocellulose [Peer Reviewed] Sax.
N.l and R.J. Lewls, Sr. (eds.). Hawley's Condensed Chemical Dictionary. 11th ed. New
York: Van Nostrand Reinhold Co., 1987, 1192

U.5. Production:

(1975) GREATER THAN 9.08X10+5 GRAMS [Peer Reviewed] SRI

3.0 CHEMICAL AND PHYSICAL PROPERTIES

Color/Form:

1CRYSTALS FROM ABSCLUTE ALCOHOL-LIGROIN, PRISMS FROM ALCOHOL,
NEEDLES FROM ETHER-LIGROIN [Peer Reviewed)] Lide, D.R. (ed). CRC Handbook of
Chemistry and Physics. 72nd ed. Boca Raton, FL: CRC Press, 1991-1992.,p. 3-398

2COLORLESS CRYSTALLINE POWDER [Peer Reviewed] Sax, N.L and R.J. Lewis, Sr.
(eds.). Hawley's Condensed Chemical Dictionary. 11th ed. New York: Van Nostrand
Reinhold Co., 1987. 1192

IWHITE PLATELETS [Peer Reviewed] Lefaux, R. Practical Toxicology of Plastics. Cleveland:
CRC Press Inc., 1968, 124

4 Colorless, crystalline powder. [QC Reviewed) NIOSH. NIOSH Pocket Guide to Chemical
Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S. Government
Printing Office, June 1994. 322

Odor:

1Odorless [Peer Reviewed] Sax, N... and R.J. Lewis, Sr. (eds.). Hawley's Condensed
Chemical Dictionary. 11th ed. New York: Van Nostrand Reinhold Co., 1987, 1182

2CHARACTERISTIC ODOR RESEMBLING PHENCL @ ROOM TEMP [Peer Reviewed]
American Conference of Governmental Industrial Hygienists. Documentation of the
Threshold Limit Values and Biological Exposure Indices. 5th ed. Cincinnati, OH:American
Conference of Governmental Industifal Hygienists, 1986. 613

3Phengl-like odor. [QC Reviewed] NIOSH. NIQOSH Pocket Guide to Chemical Mazards. DHHS
(NIOSH) Publication No. 94-116. Washington, D.C.: U.S. Govemment Printing Office, June
1994 322

Boiling Point: 245 DEG C @ 11 MM HG [Peer Reviewed) Budavari, S. (ed.). The Merck Index -
Encyclopedia of Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1533
Meiting Point: 49-50 DEG C [Peer Reviewed) Budavari, S. (ed.). The Merck Index - Encyclopedia of
Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1533
Molecular Weight: 326.28 [Peer Reviewed]
Density/Specific Gravity: 1.2055 @ 50 DEG C/4 DEG C [Peer Reviewed] Lide, D.R. {ed). CRC
Handbook of Chemistry and Physics. 72nd ed. Boca Raton, FL: CRC Press, 199 1-1992,.p. 3-398
Solubilities:
10.002% SOL IN WATER @ 54 DEG C; PRACTICALLY INSOL IN PETROL [Peer Reviewed)
Lefaux, R. Practical Toxicology of Plastics. Cleveland: CRC Press Inc., 1968. 124
2S50L IN BENZENE, CHLOROFORM, ETHER, ACETONE: MODERATELY SOL IN
ALCOHOL [Peer Reviewed] Budavari, S. {ed.). The Merck index - Encyclopedia of
Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and Co., Inc., 1989, 1533
3VERY SOL IN CARBON TETRACHLORIDE [Peer Reviewed] Weast, R.C. (ed.). Handbook
of Chemistry and Physics. 60th ed. Boca Raton, Florida: CRC Press Inc., 1979.,p. C-435
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3
of Chemistry and Physics. 60th ed, Boca Raton, Florida: CRC Press Inc., 1979..p. C-435
4S0L IN MOST LACQUERS, SOLVENTS, THINNERS, OILS [Peer Reviewed] Sax, N... and
R.J. Lewis, Sr. (eds.). Hawley's Condensed Chemical Dictionary. 11th ed. New York: Van
Nostrand Reinhold Co., 1987, 1192

Spectral Properties:

1SADTLER REFERENCE NUMBER: 9066 (IR, PRISM) [Peer Reviewed] Weast, R.C. {ed.).
Handbook of Chemistry and Physics. 60th ed. Boca Raton, Florida: CRC Press Inc., 1979. .
C-435

2INDEX OF REFRACTION: 1.550 @ 60 DEG C [Peer Reviewed] Sax, N.I. and R.J. Lewis, Sr.
{eds.). Hawley's Condensed Chemical Dictionary. 11th ed. New York' VVan Nostrand
Reinhold Co., 1987. 1192

3Intense mass spectral peaks: 65 mz (100%), 77 mvz (83%), 326 Mz (67%), 325 m/z (62%)
[Peer Reviewed] Hites, R.A. Handbook of Mass Spectra of Environmental Contaminants.
Boca Ralon, FL: CRC Press Inc., 1985, 291

4IR: 8528 (Sadtler Research Laboratories IR Grating Collection) [Peer Reviewed] Weast, R.C.
and M.J. Astle. CRC Handbook of Data on Qrganic Compounds. Volumes I and ll. Boca
Raton, FL: CRC Press Inc. 1985,,p. V2 109

5UV: 3-682 (Organic Electronic Spectral Data, Phillips et al, John Wiley & Sons, New York)
[Peer Reviewed] Weast, R.C. and M.J. Astle. CRC Handbook of Data on Organic
Compounds. Volumes | and Il. Boca Raton, FL.: CRC Press Inc. 1985.,p. V2 109

6NMR: 10231 (Sadtler Research Laboratories Spectral Collection) [Peer Reviewed] Weast,
R.C. and M.J. Astle. CRC Handbook of Data on Organic Compounds. Volumes | and Ii. Boca
Raton, FL: CRC Press Inc. 1985.,p. V2 109

7MASS: 237 (Aldermaston, Eight Peak Index of Mass Spectra, UK) [Peer Reviewed)] Weast,
R.C. and M.J. Astle. CRC Handbook of Data on Organic Compounds. Volumes | and 1. Boca
Raton, FL: CRC Press Inc. 1985.,p. V2 109

8IR: 2:1038E (Aldrich Library of Infrared Spectra, Aldrich Chemical Co, Milwaukee, W) [Peer
Reviewed] Weast, R.C. and M.J. Astle. CRC Handbook of Data on Organic Compounds.
Volumes | and Il. Boca Raton, FL: CRC Press Inc. 1985.,p. V2 401

9NMR: 10:81C (Aldrich Library of Mass Spectra, Aldrich Chemical Co, Milwaukee, Wi} [Peer
Reviewed] Weast, R.C. and M.J. Astle. CRC Handbook of Data on Organic Compounds.
Volurnes | and Il Boca Raton, FL: CRC Press inc. 1985.,p. V2 401

TO0MASS: 2509 (National Bureau of Standards EPA-NIH Mass Spectra Data Base,

NSRDS-NBS-63) [Peer Reviewed] Weast, R.C. and M.J. Astle. CRC Handbook of Data on
Omganic Compounds. Volumes ! and If. Boca Raton, FL: CRC Press Inc. 1985.,p. V2 401

Vapor Density: 1.19 (AIR= 1) [Peer Reviewed) Clayton, G. D. and F. E. Clayton (eds.). Patty's Industria/
Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John Wiley Sons,
1981-1982, 2363

Vapor Pressure: 1 MM HG @ 193.5 DEG C [Peer Reviewed] Clayton, G. D. and F. E. Clayton (eds.).

Patty’s Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John Wiley
Sons, 1981-1982, 2363 '

Other Chemical/Physical Properties:

113.32 MG/CU M= APPROX 1 PPM [Peer Reviewed] Clayton, G. D. and F, E. Claytor {eds.)
Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York:
John Wiley Sons, 1981-1982. 2363

2WT/GAL= 10.5 LB [Peer Reviewed} Sax, N.I. and R.J. Lewis, Sr. (eds.). Hawley's
Condensed Chemical Dictionary. 11th ed. New York: Van Nostrand Reinhold Co., 1987. 1192

3The Henry's Law constant for triphenyl phosphate can be estimated to be approximately
5.65X10-8 atm cu-m/mole at 25 deg C(SRC). The Henry's Law constant for triphenyl
phosphate can also be estimated to be 3.98X10-8 atm-cu m/mole at 25 deg C using a

chemical structure estimation method(4,SRC). [Peer Reviewed] (4) Meylan WM, Howard PH:
Environ Toxicol Chem 10: 1283-93 (1991)
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4.0 SAFETY AND HANDLING

FLAMMABLE PROPERTIES

Fire Potential:

FIRE HAZARD: SLIGHT, WHEN EXPOSED TO HEAT OR FLAME. SPONTANEQOUS HEATING:

NO. [Peer Reviewed] Sax, N.I. Dangerous Properties of Industrial Materials. 6th ed. New York, NY:
Van Nostrand Reinhold, 1984. 2684

NFPA Hazard Classification:

1 Health: 2. 2= Materials that, on intense or continued (but not chronic) exposure, could cause
temporary incapacitation or possible residual injury, including those requiring the use of
respiratory protective equipment that has an independent air supply. These materials are
hazardous to health, but areas may be entered freely if personnel are provided with full-face
mask self-contained breathing apparatus that provides complete eye protection. [Peer
Reviewed] National Fire Protection Guide. Fire Protection Guide on Hazardous Matenals. 10
th ed. Quincy, MA: National Fire Protection Association, 1991..p. 325M-91

2 Flammability: 1. 1= Includes materials that must be preheated before ignition wilt occur, such
as Class IlIB combustible liquids and solids and semi-solids whose flash point exceeds 200
deg F (93.4 deg C), as well as most ordinary combustible materials. Water may cause
frothing if it sinks below the surface of the burning liquid and tums to. steam. However, a
water fog that is gently applied to the surface of the liquid will cause a frothing which will
extinguish the fire. [Peer Reviewed] National Fire Protection Guide. Fire Protection Guide on
Hazardous Materials. 10 th ed. Quincy, MA: National Fire Protection Association, 1991.,p.
325M-91

3Reactivity: 0. 0= Includes materials that are normally stable, even under fire exposure
conditions, and that do not react with water. Normat fire fighting procedures may be used.
[Peer Reviewed] National Fire Protection Guide. Fire Protection Guide on Hazardous
Materials. 10 th ed. Quincy, MA. National Fire Protection Association, 1991.,p. 325M-91

Flammable Limits:

Noncombustible [Peer Reviewed)] /TH. Toxic and Hazardous Industrial Chemicals Safety Manual,
Tokyo, Japan: The International Technical Information Institute, 1988. 547

Flash Point:

428 DEG F (CLOSED CUP) [Peer Reviewed] NIOSH. NIOSH Pocket Guide to Chemical Hazards.

.DHHS(NIOSH) Publication No. 90-117. Washington, DC: U.S. Government Printing Office, June
1990 220

FIRE FIGHTING INFORMATION
Fire Fighting Procedures:

CARBON DIOXIDE, DRY CHEMICAL ... [Peer Reviewed] Sax, N.i. Dangerous Properties of
Industrial Materials. 6th ed. New York, NY: Van Nostrand Reinhold, 1984. 2684

Toxic Combustion Products:

Hazardous decomposition products: Toxic gases and vapors (such as phosphoric acid fume and
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carbon monoxide) may be released in a fire involving tripheny! phosphate. [Peer Reviewed)
Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health
Guidelines for Chemical Hazards. DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington,
DC: U.S. Govemmment Printing Office, Jan. 1981.

HAZARDOUS REACTIONS

Decomposition:

1Hazardous decompaosition products: Toxic gases and vapors (such as phosphoric acid fume
and carbon monoxide) may be released in a fire involving triphenyt phosphate. [Peer
Reviewed] Mackison, F. W., R. S. Stricoff, and L. J. Pariridge, Jr. (eds.). NIOSH/OSHA -
Occupational Health Guidelines for Chemical Hazards. DHHS{NIOSH) PublicationNo.
81-123 (3 VOLS). Washington, DC: U.S. Government Printing Office, Jan. 1981.

2HEATED TO DECOMPOSITION, CAN EMIT HIGHLY TOXIC FUMES OF /PHOSPHORUS
OXIDES./ [Peer Reviewed] Sax, N.I. Dangerous Properties of Industrial Materials. 6th ed,
New York, NY: Van Nostrand Reinhold, 1984. 2684

PREVENTIVE MEASURES

Protective Equipment and Clothing:

1Wear rubber gloves, self-contained breathing apparatus and coveralls. [Peer Reviewed] {TIL.
Toxic and Hazardous Industrial Chemicals Safety Manual. Tokyo, Japan: The International
Technical Information Institute, 1988. 548

2 Respiratory protection (supplied-air respirator with full facepiece or self-contained breathing
apparatus) should be available where these compounds are manufactured or used and
should be worn in case of emergency and overexposure. /Phosphorus compounds/ [Peer
Reviewed] International Labour Office. Encyclopedia of Occupational Health and Safety.
Vols. 1&Il. Geneva, Switzerland: International Labour Office, 1983. 1684

3Recommendations for respirator selection. Max concn for use: 15 mg/cu m; Respirator
Class: Any dust respirator. [QC Reviewed] NIOSH. NIOSH Pocket Guide to Chemical
Hazards. DHHS (NIOSH) Publication No. 84-116. Washington, D.C.: U.S. Government
Printing Office, June 1994, 322

4 Recommendations for respirator selection. Max concn for use: 30 mg/cu m: Respirator
Classes: Any dust respirator except single-use and quarter-mask respirators, Any
supplied-air respirator. Any self-contained breathing apparatus. Any air-purifying respirator
with a high-efficiency particulate filter (if an independent code); or a high-efficiency particulate
filter. [QC Reviewed] NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH)
Publication No. 94-116. Washington, D.C.: U.S. Government Printing Office, June 1994. 322

5 Recommendations for respirator selection. Max concn for use: 75 mg/cu m: Respirator
Classes: Any powered, air-purifying respirator with a dust and mist filter. Any supplied-air
respirator operated in a continuous flow mode. [QC Reviewed] NIOSH. NIOSH Pocket Guide
to Chemical Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.. U.S.
Government Printing Office, June 1994, 322

6 Recommendations for respirator selection. Max concn for use: 150 mg/cu m: Respirator
Classes: Any air-purifying, full-facepiece respirator with a high-efficiency particulate filter. Any
powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate
fiter. Any supplied-air respirator that has a tight-fitting facepiece and is operated in a
continuous-flow mode. Any self-contained breathing apparatus with a full facepiece. Any
supplied-air respirator with a full facepiece. [QC Reviewed] NJOSH. NIOSH Pocket Guide to
Chemical Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Government Printing Office, June 1994, 322

7 Recommendations for respirator selection. Max concn for use: 1000 mgfcu m: Respirator
Class: Any supplied-air respirator operated in a pressure-demand or other positive-pressure
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Class: Any supplied-air respirator operated in a pressure-demand or other positive-pressure
made. [QC Reviewed] NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH)
Publication No. 84-116. Washington, D.C.. U.S. Government Printing Office, June 1994, 322

8 Recommendations for respirator selection. Condition: Emergency or planned entry into
unknown concn or IDLH conditions: Respirator Classes: Any seif-contained breathing
apparatus that has a full facepiece and is operated in a pressure-demand or other positive
pressure mode. Any supplied-air respirator with a full face piece and operated in
pressure-demand or other positive pressure mode in combination with an auxiliary
self-contained breathing apparatus operated in pressure-demand or other positive pressure
mede. [QC Reviewed] NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH)
Publicafion No. 94-116. Washington, D.C.: U.S. Government Printing Office, June 1994. 322

8 Recommendations for respirator selection. Condition: Escape from suddenly occurring
respiratory hazamds: Respirator Classes: Any air-purifying, full-facepiece respirator with a
high-efficiency particulate filter. Any appropriate escape-type, self-contained breathing
apparatus. [QC Reviewed] NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS
(NIOSH) Publication No. 94-116. Washington, D.C.: U.S. Govemment Printing Office, June
1994. 322

Other Preventative Measures:

... HANDLE ... WITH CAUTION, PREVENT CONTACT WITH SKIN, & KEEP AIR CONCN BELOW
RECOMMENDED VALUES. [Peer Reviewed] Clayton, G. D. and F. E. Clayton (eds.). Patty's
Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John Wiley
Sons, 1981-1982. 2374

OTHER SAFETY AND HANDLING
Cleanup Methods:

If triphenyl phosphate is spilled ... : ventilate areas of spill. For small quantities, sweep onto paper or
other suitable material, place in appropriate container and bum in a safe place (such as a fume
hood). Large quantities may be retained; however, if this is not practical, dissolve in a flammable
solvent (such as alcohol) and atomize in a suitable combustion chamber equipped with an
appropriate efftuent gas cleaning device. [Peer Reviewed} Mackison, F. W., R. S. Stricoff, and L. J.
Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington, DC: U.S. Government Printing Office,
Jan. 1981,

Disposal Methods:

1Group | Containers: Combustible containers from organic or metallo-organic pesticides
(except organic mercury, lead, cadmium, or arsenic compounds) should be disposed of in
pesticide incinerators or in specified landfill sites. /Organic or metalio-organic pesticides/
[Peer Reviewed] 40 CFR 165.9(a) (7/1/91)

2Group Il Containers: Non-combustible containers from organic or metallo-organic pesticides
(except organic mercury, lead, cadmium, or arsenic compounds) must first be triple-rinsed.
Containers that are in good condition may be returned to the manufacturer or formulator of
the pesticide product, or to a drum reconditioner for reuse with the same type of pesticide
product. if such reuse is legal under Department of Transportation regulations (eg 49 CFR
173.28). Containers that are not to be reused should be punctured ... and transported to a
scrap metal facility for recycling, disposal or burial in adesignated landfill. /Organic or
metallo-organic pesticides/ [Peer Reviewed] 40 CFR 165.9(b) (7/1/91)

31. BY MAKING PACKAGES OF TRIPHENYL PHOSPHATE IN PAPER OR OTHER
FLAMMABLE MATERIAL & BURNING IN A SUITABLE COMBUSTION CHAMBER ... WiTH
AN APPROPRIATE EFFLUENT GAS CLEANING DEVICE. 2. BY DISSOLVING ... IN A
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AN APPROPRIATE EFFLUENT GAS CLEANING DEVICE. 2. BY DISSOLVING ... IN A
FLAMMABLE SOLVENT ... & ATOMIZING IN A SUITABLE COMBUSTION CHAMBER ...
WITH AN ... EFFLUENT GAS CLEANING DEVICE. [Peer Reviewed] Mackison, F W.. R. S
Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/QSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981.

5.0 TOXICITY/BIOMEDICAL EFFECTS

SUMMARY
Medical Surveillance:

Employees should be screened for history of neuromuscular disorders which might place the
employee at great risk from triphenyl phosphate exposure. [Peer Reviewed] Mackison, F. W, R, S.
Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical
Hazards. DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington, DC: U.S. Government
Printing Office, Jan. 1981.

TOXICITY EXCERPTS

Human Toxicity Excerpts:

1/IN A/ ... TRIPHENYL & TRICRESYL PHOSPHATE MANUFACTURING PLANT WITH AIR
CONCN MEASUREMENTS RANGING FROM 0.27 TO 3.4 MG/CU M ... NO CORRELATION
/WAS FOUND/ BETWEEN RESULTS FROM CHOLINESTERASE DETERMINATIONS &
MINOR Gl OR NEUROMUSCULAR SYMPTOMS & DEGREE & DURATION OF
EXPOSURE. [Peer Reviewed] Clayton, G. D. and F. E. Clayton (eds.). Patty's industrial
Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John Wiley
Sons, 1981-1982, 2369

2FOURTEEN EMPLOYEES WERE EXPOSED TO ... VAPOR, MIST OR DUST OVER A
PERIOD OF 8-10 YR. PARTICLE SIZES OF DUSTS MEASURED LESS THAN 1 MICRON
IN DIAMETER FOR 90% & AVG AIR CONCN WAS ... 3.5 MG/CU M WITH OCCASIONAL
EXCURSIONS TO 40 MG/CU M. RESULTS SHOWED NO SIGNS OF ILLNESS, BUT A
SLIGHT ... REDUCTION IN RBC CHOLINESTERASE ACTIVITY. [Peer Reviewed] Clayton,
G. D. and F. E. Clayton (eds.). Patly’s Industrial Hygiene and Toxicology: Volume 24, 2B,
2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982. 2369

3LARGE QUANTITIES OF TRIPHENYL PHOSPHATE INHIBIT HUMAN CHOLINESTERASE
INVITRO & IN VIVQO; HOWEVER, (T IS NOT CONSIDERED A POTENT
ANTICHOLINESTERASE. [Peer Reviewed] Clayton, G. D. and F. E. Clayton (eds.). Patty's
Industrial Hygiene and Toxicology: Volume 2A, 28, 2C: Toxicology. 3rd ed. New York: John
Wiley Sons, 1981-1982. 2380

4 ONE CASE OF /SKIN/ SENSITIZATION HAS BEEN RECORDED. [Peer Reviewed] Clayfon,
G. D. and F. E. Clayton (eds.). Patty’s Industrial Hygiene and Toxicology: Volume 24, 28,
2C: Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982. 2381

5A case of polyneuropathy in a 48 yr old mechanic with a 2 yr history of heavy skin exposure to
hydraulic fluids containing isopropylated triphenyl phosphate is described. The hydraulic
fluids contained about 0.5% isopropylated triphenyl phosphate. He had weakness of the
hands and absence of deep tendon reflexes. Nerve conduction velocities were normal but
there was a marked reduction in motor unit potentials. Three years after transfer to another
department his symptoms have improved slightly. A cross-sectionsl examination of 8 other
men exposed to hydraulic fluids (atthough less heavily than the index case) and 8 controls
showed differences in electromyography (EMG) but not in nerve conduction velocities. Four
of the exposed men showed a reduced number of motor unit potentials and some single
potentials of increased duration and amplitude, but none of the controls had such changes.
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potentials of increased duration and amplitude, but none of the controls had such changes.
{1sopropylated triphenyl phosphate/ [Peer Reviewed] Jarvhoim B et al; Am J Ind Med 9-
561-66 (1986)
6 TOXIC BY INHALATION. [Peer Reviewed] Sax, N.I. and R.J. Lewis, Sr. (eds.). Hawley's
Condensed Chemical Dictionary. 11th ed. New York: Van Nostrand Reinhold Co., 1987, 1192
7IN VITRO STUDIES INDICATE THAT CHOLINESTERASE INHIBITION BY TRIPHENYL
PHOSPHATE IS GREATER IN HUMAN BLOOD THAN IN RODENT BLOOD. {Peer
Reviewed] American Conference of Governmental Industrial Hygienists. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 5th ed. Cincinnati, OH-American
Conference of Govemmental industrial Hygienists, 1986, 613
81n workers engaged in the manufacture of aryl phosphates (including triphenyl phosphates
and up to 20% triorthocresyl phosphate) and exposed to concentrations of aryl phosphates of
0.2 to 3.4 mg/cu m, there was some inhibition of plasma cholinesterase but no correlation of
this effect with degree of exposure or minor gastrointestinal or neuromuscular symptoms.
[Peer Reviewed] Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. {eds.). NIOSH/OSHA
- Occupational Health Guidelines for Chemical Hazards. DHHS(NIOSH) PublicationNo.
81-123 (3 VOLS). Washingfon, DC: U.S, Government Printing Office, Jan. 1981.
9An aliergic reaction in a 67 year old woman to spectacle frames containing triphenyl
phosphate was reported. Patch tests with analytical grade triphenyl phosphate in that
individual indicated a reaction at concentrations as low as 0.05%. [Peer Reviewed] Snyder, R,
{ed.). Ethy! Browning's Toxicity and Metabolism of Industrial Solvents. 2nd ed. Volume I
Nitrogen and Phosphorus Solvents. Amsterdam-New York-Oxford: Elsevier, 1990. 491
10Causes a delayed peripheral neuritis involving motor neurons, resulting in a flaccid paralysis,
particularly of the distal muscles. No sensory disturbances. [Peer Reviewed} Gosselin, R.E..
R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore:
Williams and Wilkins, 1984.,p. 11-302
11Tnaryl phosphates ... include mixed isomers of triphenyl phosphate, tricresyl phosphate,
trixylenyl phosphate, & ... fothers/. Of these, the ortho isomer of tricresyl phosphate ... is by far
the most toxic. /Triaryl phosphates/ [Peer Reviewed] Clarke, M. L., D, G. Harvey and D. J.
Humphreys. Veterinary Toxicology. 2nd ed. London: Bailliere Tindall, 1981. 186
12... NO INDUSTRIAL HUMAN POISONINGS HAVE BEEN REPORTED, EXCEPT FOR ONE
fSRP: OCCURRENCE! ... IN GREAT BRITAIN WHERE TRIPHENYL PHOSPHATE WAS
SUSPECTED TO HAVE PLAYED A PART IN EFFECTS BESIDE THE TRITOLYL
PHOSPHATE. NO ADVERSE ... EFFECTS ... FOUND IN MEN EXPOSED TO ... VAPOR
MIST & DUST FOR 10 YR @ A CONCN OF 3.5 MG/CU M. [Peer Reviewed] Ciayton, G. D,
and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 24, 28, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982, 2380
13NUMEROUS MEDICAL OBSERVATIONS HAVE BEEN MADE ON WORKMEN EMPLOYED
FOR SEVERAL (2-10) YR IN THE FACTORY WHERE TRIPHENYL PHQSPHATE WAS
MADE. NO ABNORMAL SYMPTOMS APPEAR TO HAVE BEEN FOUND, & IN
PARTICULAR NO CASE OF NEUROLOGICAL TROUBLE. [Peer Reviewed] Lefaux, R.
Practical Toxicology of Plastics. Cleveland: CRC Press Inc., 1968. 127

Non-Human Toxicity Excerpts:

1... PRODUCE/S/ FLACCID PARALYSIS IN ... DOG/S! ... . [Peer Reviewed] Clayton, G. D.
and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 24, 28, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982, 2372

2CHOLINESTERASE IN PLASMA IS INHIBITED TO 50% BY ORAL OR IP ADMIN OF 0.2
G/KG TO MICE & 1 G/KG TO WHITE LEGHORN COCKERELS. [Peer Reviewed] American
Conference of Govemmental Industrial Hygienists. Documentation of the Threshold Limit
Vaiues and Biological Exposure indices. 5th ed. Cincinnati, OH:American Confererice of
Governmental Industrial Hygienists, 1986, 613

3... SC ADMIN OF 0.2 G/KG OF TRIPHENYL PHOSPHATE CAUSES PARALYSIS IN CATS.
& ... DOSES BETWEEN 0.3-1.0 G/KG MIGHT BE FATAL. [Peer Reviewed] American
Conference of Governmental Industrial Hygienists. Documentation of the Threshold Limit
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Conference of Governmental Industrial Hygienists, Documentation of the Threshold Limit
Values and Biological Exposure Indices. 5th ed. Cincinnati, OH:American Conference of
Governmental Industrial Hygienists, 1986. 613
4 ... CAUSED GENERALIZED DELAYED ILLNESS & PARALYSIS IN CATS & PRIMATES.
THE OBSERVED DEMYELINATION OF SPINAL CORD RESEMEBLED THAT OBTAINED
WITH TRI-O-CRESYL PHOSPHATE. NEUROMUSCULAR SIGNS WERE OBSERVED
ABOVE 0.2 G/KG IN THE CAT. [Peer Reviewed] Clayton, G. D. and F. E. Clayton (eds.).
Patty’s Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York:
John Wiley Sons, 1981-1982, 2381
5... ORALLY /ADMIN/ FOR 3 MONTHS TO RATS IN DOSES OF ONE HALF OF LD50 (1.8
G/KG) & ONE TENTH OF LDS50 (0.38 G/KG) ... CAUSED NO DEATH/S/. IT WAS/ ...
CONCLUDED FROM THE NORMAL GROWTH & CHOLINESTERASE ACTIVITY THAT
THESE DOSES HAVE NO CUMULATIVE TOXIC EFFECTS. [Peer Reviewed] American
Conference of Governmental Industrial Hygienists. Documentation of the Threshold Limit
Values and Biological Exposure Indices. 5th ed. Cincinnati, OH:American Conference of
Governmental Industrial Hygienists, 1986. 613
6... RATS /FEDY FOR 35 DAYS WITH A DIET CONTAINING EITHER 0.1% OR 0.5% OF TPP
... OBSERVED SLIGHT DEPRESSICN IN GROWTH RATES & INCREASED LIVER
WEIGHTS IN RATS FED THE 0.5% DIET. [Peer Reviewed] American Conference of
Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and
Biological Exposture Indices. 5th ed. Cincinnati, OH:American Conference of Governmental
Industrial Hygienists, 1986. 613
71 PPM ... IN WATER CAUSED DEATH OF ALL SiX EXPOSED GOLDFISH WITHIN 8 HR.
AT CONCN OF 3 PPM OR 5§ PPM, ALL FISH DIED WITHIN 5 HR & 1 HR, RESPECTIVELY
/HISTOLOGICAL CHANGES SIMILAR TO MICE & RAT TPP POISONING/; CONGESTION,
DEGENERATION, & HEMORRHAGE FROM SMALLER BLOCD VESSELS, PRONOUNCED
MOSTLY IN LIVER, KIDNEY, & BRAIN. [Peer Reviewed] American Conference of
Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and
Biological Exposure Indices. 5th ed. Cincinnati, OH:American Conference of Governmental
Industrial Hygienists, 1986. 613
BAPPLICATION OF TRIPHENYL PHOSPHATE ON SKIN OF RATS AS WELL AS
APPLICATION OF TRIPHENYL PHOSPHATE IN ETHANOL SOLN ON SKIN OF MICE
CAUSED NO SKIN IRRITATION. ... CONCLUDED THAT, SINCE CHOLINESTERASE IS
NOT INHIBITED AFTER APPLICATION ... ON SKIN, THERE WAS NO DERMAL
ABSORPTION. [Peer Reviewed] American Conference of Governmental Industrial
Hygienists. Documentation of the Threshold Limit Values and Biological Exposure Indices,
5th ed. Cincinnati, OH.American Conference of Governmental Industrial Hygienists, 1986.
613
9... IN MONKEYS & CATS ITRIPHENYL PHOSPHATE/ ... CAUSED /SRP:
POLYNEUROPATHY/ ... RESEMBLING THAT PRODUCED BY TRITOLYLPHOSPHATE ...
RABBITS & CHICKENS WERE RESISTANT. [Peer Reviewed) Lefaux, R. Practical
Toxicology of Plastics. Cleveland: CRC Press Inc., 1968, 125
10... REPEATED INGESTION BY RABBITS OF DOSES OF TRIPHENYL PHOSPHATE
VARYING BETWEEN 0.10 & 1 G/KG BODY WEIGHT GIVES RISE TO KIDNEY DAMAGE,
WHICH, HOWEVER, QUICKLY CLEARS UP ... . IP INJECTIONS OF 0.1-0.2 G/KG DO NOT
HAVE ANY TOXIC EFFECT, THOUGH SC INJECTIONS OF 1 G/IKG WERE FATAL ... .
[Peer Reviewed] Lefaux, R. Practical Toxicology of Plastics. Cleveland: CRC Press Inc.,
1968. 337
11WISTAR STRAIN RATS WERE PUT ON DIETS CONTAINING 5 MG, 10 MG, & 100 MG /50,
100, & 1000 UG/RAT/DAY FOR 6 MO/ ... NONE OF THE 3 DOSES INTERFERED WITH
GROWTH /AS COMPARED WITH CONTROLS/ ... IMPREGNATION, GESTATION,
PARTURITION, & NURSING ARE NORMAL IN THE SERIES (SMALL DOSE) FOR WHICH
... INVESTIGATION OF REPRODUCTIVE FUNCTIONS WERE CARRIED OUT. {Peer
Reviewed] Lefaux, R. Practical Toxicology of Plastics. Cleveland: CRC Press Inc., 1968. 337
12REPORTS ON THE DELAYED NEUROTOXICITY OF TRIPHENYL PHOSPHATE IN THE
CAT WERE REEVALUATED IN LIGHT OF DISCOVERIES OF IMPURITIES IN OLD
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CAT WERE REEVALUATED IN LIGHT OF DISCOVERIES OF IMPURITIES IN OLD
SAMPLES & THE NONNEUROTOXICITY OF TRIPHENYL PHOSPHATE IN HENS. IN A
LIMITED STUDY USING 99.99% PURE SYNTHETIC TRIPHENYL PHOSPHATE, CATS
GIVEN SC DOSES OF 0.4 G/KG DID NOT BECOME ATAXIC; HIGHER DOSES CAUSED
PROSTRATION SOME TIME AFTER DOSING BUT HISTOL EXAM DID NOT REVEAL ANY
EVIDENCE OF AXON DEGENERATION OR DEMYELINATICN IN THE SPINAL CORD.
THERE WAS NO EVIDENCE THAT PURE TRIPHENYL PHOSPHATE CAUSED DELAYED
NEUROTOXIC EFFECTS OF THE TYPE PRODUCED BY TRI-O-CRESYL PHOSPHATE.
[Peer Reviewed] WILLS JH ET AL; TOXICOL LETT 4 (1): 21 (1979)

13CLINICAL CASES OF NEUROLOGICAL TOXICITY IN CATTLE ASSOCIATED WITH
PROBABLE EXPOSURE TO HYDRAULIC FLUIDS & SYNTHETIC LUBRICANTS
CONTAINING TRIARYL PHOSPHATES (INCLUDING TRIPHENYL PROSPHATE)
PROMPTED EXPERIMENTAL ORAL DOSING OF CATTLE, GOATS, & RABBITS.
DYSPNEA, TYMPANITES, INCOORDINATION, PARALYSIS, & DEATH WERE
CHARACTERISTIC SIGNS OF TOXICITY. CHOLINESTERASE LEVELS IN RBC WERE
ALSO DECREASED. [Peer Reviewed] DOLLAHITE JW, PIERCE KR; AM J VET RES 30
(AUG): 1461 {1969)

14 CLINICAL CASES OF NEUROLOGICAL TOXICITY IN CATTLE ASSOCIATED WITH
PROBABLE EXPOSURE TO HYDRAULIC FLUIDS & SYNTHETIC LUBRICANTS
CONTAINING TRIARYL PHOSPHATES (INCLUDING TRIPHENYL PHOSPHATE)
PROMPTED EXPERIMENTAL ORAL DOSING OF CHICKENS & RATS. DYSPNEA,
TYMPANITES, INCOORDINATION, PARALYSIS, & DEATH WERE CHARACTERISTIC
SIGNS OF TOXICITY IN CHICKENS WITH NO TOXICITY NOTED IN RATS. [Peer
Reviewed] DOLLAHITE JW, PIERCE KR; AM J VET RES 30 {AUG): 1461 (1969)

15 THE SYMPATHETIC GANGLIA FROM CHICK EMBRYO WERE USED AS A MODEL TO
STUDY THE RELATIVE NEURQTOXIC PROPERTIES OF BOTH ESTERASE INHIBITORY
& NON-INHIBITORY ORGANOPHOSPHATES. TEN DAY OLD GANGLIONIC EXPLANTS
WERE CULTURED FOR 72 HR INCUBATION PERIODS IN A SUITABLE MEDIUM
CONTAINING VARIABLE CONCN OF ORGANOPHOSPHORUS CMPD. MICROSLIDES
WERE EXAM FOR ABNORMALITIES IN GROWTH PATTERN, CELLULAR
CONSTITUENTS, DENSITIES OF NERVE FIBERS, GLIAL CELLS, & NEURONS. SOME
OR NO EFFECTS AT 10 MILLIMOLAR WERE EVIDENT FOR TRIPHENYL PHOSPHATE.
[Peer Reviewed] OBERSTEINER E.J, SHARMA RP; FED PRQC (FED AM SOC EXP BIOL)
35 (3): 504 (1976)

16 Triphenyl phosphate was tested for mutagenicity in the Satmonella/microsome preincubation
assay using a protocol approved by the National Toxicology Program. Triphenyl phosphate
was tested at doses of 0, 100, 333, 1000, 3333, and 10,000 ug/plate in four Salmonella
typhimurium strains (TA98, TA100, TA1535, and TA1537) in the presence and absence of
Aroclor-induced rat or hamster liver S9. Triphenyl phosphate was negative in these tests and
the highest ineffective dose level tested (not causing the formation of a precipitate) in any
Salmonella tester strain was 1000 ug/plate. [Peer Reviewed] Zeiger A et al; Environ Mutagen
9: 1-110 (1987)

17 Triphenyl phosphate is a neurotoxin in animals. When injected in cats it caused delayed
paralysis. Two of 6 cats given a single ip injection of triphenyl phosphate at 0.1 to 0.4 g/kg
developed paralysis after 16 to 18 days. [Peer Reviewed] Mackison, F. W., R. S. Stricoff, and
L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical
Hazards. DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981.

18 Vertebral damage and spinal curvature were observed in rainbow trout exposed to tripheny
phosphate for 96 hr. [Peer Reviewed] Murty, A.S. Toxicity of Pesticides to Fish. Volumes 1, /1.
Boca Raton, FL. CRC Fress Inc., 1986. 57

19 Experimentally, degeneration of motor nerve cells and peripheral nerves has been induced in
animals by means of triorthocresyl phosphate ... and triphenyl phosphate, and lesions have
been observed histologically in the nuclei of the nerves of the extraoccular muscles of
animals. However, no abnomality of oculomotion seems to have been noted in animals or
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patients. [Peer Reviewed] Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles
C. Thomas Publisher, 1986, 943

20 SRP: Although TPP causes delayed neurotoxicity most likely unretated to cholinesterase
inhibition, it does seem to have more anticholinesterase activity than the alkyl phosphates or
cresyl phosphates. [Peer Reviewed]

21... A mixture of triaryl phosphates (Cellulube 220) /was fed/ to calves & goats. The animals
developed anorexia, diarrhea, tympanitis, dyspnea, incoordination & paralysis, ending in
death. No gross post mortem lesions were observed. Microscopically there was
demyelination & swelling of the axon cylinders, with vacuolation of the cytoplasm of large
neurons of the ventral motor nucleus of the spinal cord. /Triaryl phosphates (celiulube 220y
[Peer Reviewed] Clarke, M. L., D. G. Harvey and D. J. Humphreys. Veterinary Toxicology.
2nd ed. London: Baifliere Tindalf, 1981. 186

TOXICITY VALUES

Non-Human Toxicity Values:

1LD50 MOUSE ORAL 1.32 + OR - 0.28 G/KG [Peer Reviewed] American Conference of
Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and
Biological Exposure Indices. 5th ed. Cincinnati, OH:American Conference of Governmental
industrial Hygienists, 1986, 613

21.D50 RAT ORAL 3.8 + OR - 0.26 G/KG [Peer Reviewed) American Conference of
Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and
Biological Exposure indices. 5th ed. Cincinnati, OH:American Conference of Governmental
Industrial Hygienists, 1986. 613

3LD MONKEY SC 0.5 G/KG [Peer Reviewed] American Conference of Governmental
Indusirial Hygienists. Documentation of the Threshold Limit Values and Biological Exposure
Indices. 5th ed. Cincinnati, OH:American Conference of Governmental Industrial Hygienists,
1986. 613

4LD30 Rat Sprague Dawley oral 10.8 g/kg [Peer Reviewed] Snyder, R. {ed.). Ethyl Browning's
Toxicity and Metabolism of Industrial Solvents. 2nd ed. Volume Ii: Nitrogen and Phosphorus
Solvents. Amsterdam-New York-Oxford: Elsevier, 1990. 489

5LD50 Rat oral 3.8 g/kg {in oil} [Peer Reviewed] Snyder, R. (ed. J- Ethyi Browning's Toxicity
and Metabolism of Industrial Solvents. 2nd ed. Volume iI: Nitrogen and Phosphorus Solvents.
Amsterdam-New York-Oxford: Elsevier, 1990. 489

6LD50 Mouse oral 1.3 g/kg (in oil) [Peer Reviewed) Snyder, R. (ed.). Ethyl Browning's Toxicity
and Metabolism of Industrial Solvents. 2nd ed. Volume II: Nitrogen and Phosphorus Solvents,
Amsterdam-New York-Oxford: Elsevier, 1990. 489

7LD50 White leghorn chicken oral &GT; 5.0 g/kg [Peer Reviewed] Snyder, R. (ed.). Ethyl
Browning's Toxicity and Metabolism of Industrial Solvents. 2nd ed. Volume iI- Nitrogen and
Phosphorus Solvents. Amsterdam-New York-Oxford: Elsevier, 1990. 489

8LD50 Rabbit dermal &GT: 7.9 g/kg [Peer Reviewed] Snyder, R. (ed.). Ethyl Browning's
Toxicity and Metabolism of industrial Solvents. 2nd ed. Volume Il Nitrogen and Phosphorus
Solvents. Amsterdam-New York-Oxford: Elsevier, 1990. 490

Ecotoxicity Values:

1LC50 Pimephales promelas (fathead minnow) 0.87 mg/l/96 hr {confidence limit 0.81- 0,94
mg/l), flow-through bioassay with measured concentrations, 24.5 deg C, dissolved oxygen
6.4 mg/l, hardness 45.6 mg/| calcium carbonate, alkalinity 43.4 mg/l calcium carbonate, and
pH 7.78. [Peer Reviewed) Geiger D.L., Poirier S.H., Brooke L.T., Call D.J., eds. Acute
Toxicities of Organic Chemicals to Fathead Minnows (Pimephales Promelas). Vol. iil,
Superior,Wisconsin: University of Wisconsin-Superior, 1986. 311

2EC50 Pimephales promelas (fathead minnow) 0.51 mg/l'96 hr (confidence limit 0.47- 0.56
mg/l}, flow-through bioassay with measured concentrations, 24.5 deg C, dissolved oxygen
6.4 mg/), hardness 45.6 mg/l calcium carbonate, alkalinity 43.4 mg/i calcium carbonate, and
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6.4 mgll, hardness 45.6 mg/| calcium carbonate, alkalinity 43.4 mg/| calcium carbonate, and
pH 7.78. Effect: loss of equilibrium. [Peer Reviewed] Geiger D.L., Poirier S.H., Brooke L. T.,
Calf D.J.. eds. Acute Toxicities of Organic Chemicals to Fathead Minnows (Pimephales
Promelas). Vol. Ili. Superior,Wisconsin: University of Wisconsin-Superior, 1986, 311

3LC50 Lepomis Macrochirus 290 ppnv96 hr, static bicassay in fresh water at 23 deg C, mild
aeration applied after 24 hr. [Peer Reviewed] Verschueren, K. Handbook of Environmental
Data of Organic Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983 1173

41L.C50 Menidia beryliina 95 ppnv96 hr, static bioassay in synthetic seawater at 23 deg C, mild
aeration applied after 24 hr. [Peer Reviewed] Verschueren, K. Handbook of Environmental
Data of Organic Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983. 1172

5LC50 Rainbow trout 300 ug/V9é hr /Conditions of bioassay not specified/ [Peer Reviewed]
Verschueren, K. Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York,
NY- Van Nostrand Reinhold Co., 1983, 1172

Populations at Special Risk:

Triphenyl phosphate causes neurotoxic effects in animals. Persons with preexisting neuromuscular
disorders may be at increased risk. [Peer Reviewed]} Mackison, F. W., R. S. Stricoff, and L. J
Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS(NIOSH) PublicationNo. 81-123 (3 VOLS). Washington, DC: U.S. Govemment Printing Office,
Jan, 1981,

PHARMACOKINETICS

Absorption, Distribution and Excretion;

1... POORLY ABSORBED THROUGH THE INTACT SKIN ... . [Peer Reviewed] Clayton, G. D.
and F. E. Clayton (eds.). Patty's industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982. 2381

2 READILY ABSORBED THROUGH GUINEA PIG SKIN ... . [Peer Reviewed] Clayton. G. D.
and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 28, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982, 2372

3THE BIOCONCENTRATION RATIO OF TRIPHENYL PHOSPHATE WAS LARGE
COMPARED WITH THOSE OF OTHER PHOSPHATES IN BOTH SPECIES. TRIPHENYL
PHOSPHATE ORIGINALLY PRESENT IN THE WATER WAS ABSORBED &
METABOLIZED COMPLETELY BY KILLIFISH WITHIN 72 HR, WHILE GOLDFISH
ABSORBED TRIPHENYL PHOSPHATE AT A VERY SLOW RATE, BUT ACCUMULATED
TPP FOR A LONGER PERIOD. THUS, THE ABILITY TO METABOLIZE TRIPHENYL
PHOSPHATE IS HIGH IN KILLIFISH WHILE IT IS VERY LOW IN GOLDFISH. [Peer
Reviewed] SASAKI K ET AL; BULL ENVIRON CONTAM TOXICOL 27 (6): 775 (1981)

4THE RATE OF UPTAKE OF (14)C-RING LABELED TRIPHENYL PHOSPHATE BY
RAINBOW TROUT WAS LOWER IN RIVER THAN IN DECHLORINATED CITY WATER.
LIVER ACCUMULATED THE HIGHEST RESIDUES OF TRIPHENYL PHOSPHATE
COMPARED TO OTHER TISSUES. A BIDACCUMULATION RATIO OF 2590 WAS FOUND,
BASED ON EXPERIMENTALLY DETERMINED UPTAKE & CLEARANCE RATES. [Peer
Reviewed] MUIR D CG ET AL; CHEMOSPHERE 9 (9): 525 (1980)

5Most arganophosphate compounds are ... absorbed from skin, conjunctiva, Gl tract, & ling.
{Organophosphate compounds/ [Peer Reviewed] Ellenhorn, M.J. and D.G. Barceloux.
Medical Toxicology - Diagnosis and Treatment of Human Poisoning. New York, NY: Elsevier
Science Publishing Co., Inc. 1988, 1071

6 APPLICATION OF TRIPHENYL PHOSPHATE ON SKIN OF RATS AS WELL AS
APPLICATION OF TRIPHENYL PHOSPHATE IN ETHANOL SCLN ON SKIN OF MICE
CAUSED NO SKIN IRRITATION. ... CONCLUDED THAT, SINCE CHOLINESTERASE IS
NOT INHIBITED AFTER APPLICATION ... ON SKIN, THERE WAS NO DERMAL
ABSORPTION. [Peer Reviewed] American Conference of Gov