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1.
GENERAL INFORMATION

OECD HPV Chemical Programme, SIDS Dossier, approved at SIAM 24 (17-20 April 2007)
1.01
SUBSTANCE INFORMATION


A.
CAS number
None


B.
Name (IUPAC name)
Ammonium Polyphosphate


C.
Name (OECD name)
Ammonium Polyphosphate


D.
CAS Descriptor 
68333-79-9

E.
EINECS Number
None


F.
Molecular Formula
[NH4PO3]n 

G.
Structural Formula
[image: image1.png]-

NH4



 

H.
Substance Group
Not applicable.


I.
Substance Remark
Ca. 70% (NH4)2HP2O7 and ca. 30% NH4H2PO4

J.
Molecular Weight
ca. [97]n
1.02 OECD INFORMATION


A.
Sponsor Country 
Not applicable

B.
Lead Organization 
Not applicable


C.
Name of Responder 



Name:
William Herz 


Address/Phones:

The Fertilizer Institute

820 First Street NE, Union Ctr Plaza Ste 430 

Washington, DC 20002 
Tel: (202) 515-2706

1.1
GENERAL SUBSTANCE INFORMATION


A.
Type of Substance 





element [  ]; inorganic [X]; natural substance [  ]; organic [  ]; organometallic [  ]; petroleum product [  ]


B.
Physical State (at 20( C and 1.013 hPa)

gaseous [  ]; liquid [X]; solid [  ]


C.
Purity 
~70% ammonium polyphosphate, ~30% monoammonium phosphate. The most common grade is ammonium polyphosphate with a make up of 10-34-0 (10% N, 34% P, 0% K). 
1.2
SYNONYMS
Liquid polyphosphate






Liquid Poly-Ammonium Phosphate 10-34-0






APP

1.3
IMPURITIES


Remarks:
Fe and Al phosphate compounds.

1.4
ADDITIVES


Remarks:
None identified.

1.5
QUANTITY


Remarks:
400,000 tonnes in USA


References:
The Fertilizer Institute, 2002/2003.

1.6
LABELING AND CLASSIFICATION 


Remarks:
No specific labeling required.

1.7
USE PATTERN


A.
General 


Type of Use:
Category:




main
Wide dispersive use




industrial
Agricultural




use
Fertilizer


Remarks:

Ammonium polyphosphate is used solely as a fertilizer.


Reference:

J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.

B.

Uses in Consumer Products

Remarks:
Ammonium polyphosphate may be a component of lawn and garden fertilizers.

1.8
OCCUPATIONAL EXPOSURE LIMIT VALUE

Remarks:
No specific limits.

1.9
SOURCES OF EXPOSURE


Remarks:
Exposures are expected to be limited because liquid polyphosphate is manufactured in closed systems.  It can be absorbed into the body by inhalation of its aerosol, or after direct contact of the liquid to skin or eyes.  Engineering controls such as mechanical ventilation, process or personnel enclosure, control of process conditions, and process modifications significantly reduce exposure.  Local exhaust (ventilation) control as close to the point of generation is both the most economical and safest method to minimize personnel exposure to airborne concentrations.  Personal protective equipment includes neoprene or nitrile gloves, dust masks or fume hoods as appropriate, chemical safety goggles, and impervious apron, sleeves and boots.  Field exposure to workers is possible when handling and using on farms as a fertilizer.  However, liquid fertilizers are generally applied by mechanical injectors, which reduces contact exposure.



Environmental releases are controlled at the manufacturing plant.  Gaseous emissions are low due to use of scrubbers and liquid effluent is recovered as much as possible.  Exposure to environmental receptors is dependent on the amount used as fertilizer on fields, the climatic conditions, and the hydrological conditions of the area of application.  Phosphate materials are common in the environment and are essential nutrients for both plants and animals.


References:

1) J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.




2) Vitosh, M.L.  1998.  N-P-K Fertilizers.  Michigan State University Extension.  Agricultural Extension Bulletin.  www.msue.edu/vanburen/e-896.htm.  Last modified September 4, 1998.

1.10
ADDITIONAL REMARKS


A.
Options for disposal


Remarks:
Ammonium polyphosphate should be disposed of in accordance with federal, state and local environmental control regulations. Generally a sufficient method is to absorb spilled substance in sand, kitty litter, or other absorbent. 


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.


B.
Last literature search

The robust summaries were prepared by THE WEINBERG GROUP, INC. (USA). The last literature search was performed in January 2003. The SIDS dossier was updated by NOTOX BV (Netherlands).
2.
PHYSICAL-CHEMICAL DATA

2.1
MELTING POINT


Remarks:
Decomposition at: ca. 150 °C for short chain and 300 °C for long chain APP.

Reliability:
4

References:
www.specialchem4polymers.com/tc/ammonium-polyphosphate/index
2.2
BOILING POINT


Remarks:
Decomposes (see melting point)..

2.3
DENSITY (Relative Density)


Remarks:
The specific gravity is 1.43 at 16oC for APP with composition 10-34-0.


Reliability:
4



Secondary source.


Flag:
Critical study for SIDS endpoint.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.
2.4
VAPOR PRESSURE

Remarks:
APP itself, as an inorganic salt, will have negligible vapour pressure and any measurable vapour pressure is due to decomposition and the release of ammonia gas.
2.5
PARTITION COEFFICIENT logPow


Remarks:
The log Kow is not applicable to inorganic salts as they are ionised substances in solution that do not have a non-ionisable form and therefore, they are not anticipated to partition between organic and aqueous phases.  
2.6
WATER SOLUBILITY


A.
Solubility


Value:
100% 


Temperature:
25(C


Description:
Miscible [X]; Of very high solubility [  ];



Of high solubility [  ];  Soluble [  ];  Slightly soluble [  ]



Of low solubility [  ]; Of very low solubility [  ]; Not soluble [  ]


Method:
Not specified.


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
4



Secondary source.


Flag:
Critical study for SIDS endpoint.


References:
1) J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.



2) Vitosh, M.L.  1998.  N-P-K Fertilizers.  Michigan State University Extension.  Agricultural Extension Bulletin.  www.msue.edu/vanburen/e-896.htm.  Last modified September 4, 1998.


B.
pH Value, pKa Value


pH Value:
6.5-7 


Concentration:
Not specified.


Method:
Not specified.


Reliability:
4



Secondary source.


Flag:
Critical study for SIDS endpoint.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.

pKa Value:
ammonium: 9.25



phosphoric acid: pK1 = 2.16, pK2 = 7.21, pK3

Temperature:
25(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook, peer-reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R. (ed.).  CRC Handbook of Chemistry and Physics 80th ed.  1999/2000. Boca Raton, CRC Press.  
2.7
FLASH POINT (liquids)

Remarks:
Not flammable.


Reliability:
4



Secondary source.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.

2.8
AUTO FLAMMABILITY (solid/gases)


Remarks:
Not applicable.

2.9
FLAMMABILITY


Remarks:
Not flammable.


Reliability:
4



Secondary source.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.

2.10
EXPLOSIVE PROPERTIES


Remarks:
Not explosive.


Reliability:
4



Secondary source.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Liquid Poly-Ammonium Phosphate 10-34-0.  M14090.

2.11
OXIDIZING PROPERTIES


Remarks:
No data available.

2.12
OXIDATION: REDUCTION POTENTIAL

Remarks:
No data available.

3.
ENVIRONMENTAL FATE AND PATHWAYS

3.1
STABILITY

3.1.1
PHOTODEGRADATION


Remarks:
No data available. Simple inorganic salts such as phosphates are not susceptible to photodegradation.
3.1.2
STABILITY IN WATER


Remarks:
Chemical hydrolysis of polyphosphates proceeds slowly in sterile, neutral solutions at room temperature.


Reliability:
4



Secondary source.


Flag
Critical study for SIDS endpoint.


References:
Tisdale, SL, Nelson, WL, Beaton, JD, Soil Fertility and Fertilizers, 4th ed. MacMillan Publishing company, NY, 1985. 


Remarks:
Solubility is pH dependent: at pH>7 the substance will completely hydrolyze to HPO42- and at pH 4-7 the substance will completely hydrolyze to H2PO4-.


Reliability:
4



Secondary source.


References:
Personal communication with H. van Balken, EFMA.
3.1.3
STABILITY IN SOIL


Remarks:
The hydrolysis of fertilizer-grade liquid APP was studied under several conditions. The half-life values ranged from 1.6-2.0 days under anaerobic and from 5.2-8.7 days under aerobic conditions.


Reliability:
4



Non-standard test.


Reference:
Venugopalan, M.V. and Prasad, R. Hydrolysis of ammonium polyphosphate in soils under aerobic and anaerobic conditions. Biology and Fertility of Soils 8: 325-327 (1989).


Remarks:
Ammonium polyphosphate (APP) fertilizers behave essentially as salts in soil.  Hydrolysis (predominantly enzymatic) occurred faster than diffusion through the soil column.  Calculated hydrolysis half-lives in soil were 8.8 days during the first two weeks and 15.6 days during the second two weeks.  Liquid APP hydrolyzed faster than solid APP and anaerobic conditions (caused by subsequent flooding) accelerated hydrolysis.


The average of reported half-lives in soil is 18 days.

Reliability:
4


Non-standard study.

References:
Lohry, R.  2001.  Ortho vs. poly.  The Fluid Journal.  Issue #35, 9(4):1-3.

3.2
MONITORING DATA (ENVIRONMENTAL)


Remarks:
No data available.

3.3
TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL CONCENTRATIONS AND DISTRIBUTION PATHWAYS

3.3.1
TRANSPORT


Remarks:
No data available.

3.3.2
THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)


Remarks:
Fugacity modelling is not appropriate for inorganic salts, such as phosphates, which will predominantly be found in the terrestrial and aquatic environments in their dissociated forms.
3.4
IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE


Remarks:
No data available.

3.5
BIODEGRADATION


Remarks:
Standard biodegradation tests (e.g., ready biodegradability studies conducted according to OECD guidelines) are not applicable to the phosphates because the methods are based on carbon oxidation. The ammonium present in APP may be nitrified
3.6
BOD5, COD OR RATIO BOD5/COD


Remarks:
No data available.

3.7
BIOACCUMULATION


Remarks:
The phosphate salts are not expected to bioaccumulate in soil organisms or aquatic organisms; they are simple inorganic salts with high aqueous solubility and will exist in a dissociated form in solution.
4.
ECOTOXICITY

4.1
ACUTE/PROLONGED TOXICITY TO FISH


Type of test:
Static [ X ]; Semi-static [  ]; Flow-through [  ]



Open-system [ X ]; Closed-system [  ]


Species:
Oncorhynchus mykiss (Rainbow trout)


Number of fish:
5 fish/dose level (duplicates)


Nominal concentrations: 
0.0 (control), 6.25, 12.5, 25.0, 50.0 and 100 mg/L


Measured concentrations:
0.0, 7.00, 12.4, 23.7, 48.0 adn 101 mg/L (mean of t=0 and t=96 h; 95-112% of nominal)


Water hardness:
130-160 mg/L as CaCO3


Physical parameters:
pH 7.5-8.0; dissolved oxygen: <60% on day 3, therefore, from day 3 onwards all test solutions were aerated to provide DOC ≥60%; temperature: 15 ± 1 °C.

Exposure period:
96 Hours


Results:
LC50 (96 h) > 101 mg/L



NOEC = 101 mg/L


Analytical monitoring:
Yes [ X ];  No [  ];  ? [  ]


Method:
OECD 203, 1992.


GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:
Liquid polyphosphate, purity unknown.

Remarks:
No lethal or sublethal effects were observed at the highest concentration tested.  Liquid polyphosphate concentrations were calculated from total phosphate measurements.


Reliability:
2


Purity of test substance unknown.


Flag:
Critical study for SIDS endpoint.


References:
Madsen, T.J. and Bussard, J.B.  2000.  Acute toxicity of liquid polyphosphate to the rainbow trout, Oncorhynchus mykiss, determined under static test conditions.  ABC Labs Study No. 46204.

4.2
ACUTE TOXICITY TO AQUATIC INVERTEBRATES


Remarks:
No data available.

4.3
TOXICITY TO AQUATIC PLANTS, e.g. algae


Remarks:
No data available.

4.4
TOXICITY TO BACTERIA


Remarks:
No data available.

4.5
CHRONIC TOXICITY TO AQUATIC ORGANISMS

4.5.1
CHRONIC TOXICITY TO FISH


Remarks:
No data available.

4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES


Remarks:
No data available.

4.6
TOXICITY TO TERRESTRIAL ORGANISMS

4.6.1
TOXICITY TO SOIL DWELLING ORGANISMS


Remarks:
No data available.

4.6.2
TOXICITY TO TERRESTRIAL PLANTS


Remarks:
No data available.

4.6.3
TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)


Remarks:
No data available.

4.7
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)


Remarks:
No data available.

4.8
BIOTRANSFORMATION AND KINETICS


Remarks:
No data available.

5.
TOXICITY

5.0
TOXICOKINETICS, METABOLISM AND DISTRIBUTION

Remarks:
Phosphates are absorbed from the gastrointestinal tract as orthophosphate. The transport of phosphate from the lumen is an active, energy-dependent process, and there are factors that appear to modify the degree of its intestinal absorption.  Vitamin D stimulates phosphate absorption, and this effect has been reported to precede the action of the vitamin on transport of calcium ion.  In general, about two thirds of the ingested phosphate is absorbed from the gastrointestinal tract in adults.  Absorbed phosphate is almost entirely excreted into the urine.


Reference:
Goodman and Gilman's The Pharmacological Basis of Therapeutics 9th Ed.  1996.  p. 1524-5.

Reliability:
4



Secondary source.
5.1
ACUTE TOXICITY

5.1.1
ACUTE ORAL TOXICITY


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Sprague-Dawley rat, albino


Value:
> 2,000 mg/kg bw


Method:
OECD 425, "Up-and-Down Protocol"



An initial dose of two thousand milligrams of the test substance per kilogram of bodyweight was administered to one healthy female rat by oral gavage.  Due to the absence of mortality in this animal a second female received the same dose level.  Following the completion of dosing and 100% survival in a total of three females, a group of three males was tested (simultaneously) at the above dose level.  All animals were observed for mortality, signs of gross toxicity, and behavioral changes at least once daily for 14 days after dosing.  Bodyweights were recorded prior to administration and again on Days 7 and 14 (termination) after dosing.  Necropsies were performed on all animals at terminal sacrifice.


GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:
Liquid phosphate (clear green liquid) (P2O5) Available Phosphoric Acid – 37.22%
Remarks:
All animals survived, gained weight and appeared active and healthy throughout the study period.  No signs of toxicity were observed.


Reliability:
1

Flag:
Critical study for SIDS endpoint.


References:
Merkel, D.J.  2000.  Acute oral toxicity:  Up and down procedure in rats-limit test.  Product Safety Labs study number 9735. 


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Rabbit


Value:
>2000 mg/kg bw 


GLP:
Yes [  ]  No [  ]  ? [X]

Test substance:
Ammonium polyphosphate (CAS 68333-79-9), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.
5.1.2
ACUTE INHALATION TOXICITY


 Type:
LC0 [  ]; LC100 [  ];  LC50 [ X ]; LCL0 [  ]; Other [  ]


Species/strain:
Rat


Value:
>5.09 mg/L (4-hour exposure) 


GLP:
Yes [  ]  No [  ]  ? [X]

Test substance:
Ammonium polyphosphate (CAS 68333-79-9), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


Flag:
Critical study for SIDS endpoint.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.
5.1.3
ACUTE DERMAL TOXICITY


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Sprague-Dawley rat, albino


Value:
> 5,000 mg/kg bw


Method:
OECD 402, 1987.  Limit test (5 males/5 females).  Liquid polyphosphate (neat liquid) was applied to the shaved intact skin on the back of each rat and covered with gauze pads.  After 24 hours the pads were removed and the test areas gently wiped with water. Animals were observed for a post-dosing period of 14 days. 

GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:


Liquid polyphosphate (clear green liquid)
(P2O5) Available Phosphoric Acid – 37.22%

Total Nitrogen – 10.92%

Remarks:
All animals survived, gained weight and appeared active and healthy throughout the test.  No signs of toxicity were observed.


Reliability:
1

Flag:
Critical study for SIDS endpoint.

References:
Merkel, D.J.  2000.  Acute dermal toxicity study in rats – limit test.  Product Safety Labs Study Number 9736.


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Rat


Value:
>2000 mg/kg bw 


GLP:
Yes [  ]  No [  ]  ? [X]

Test substance:
Ammonium polyphosphate (CAS 68333-79-9), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.

References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.1.4
ACUTE TOXICITY BY OTHER ROUTES OF ADMINISTRATION


Remarks:
No data available.

5.2
CORROSIVENESS/IRRITATION

5.2.1
SKIN IRRITATION/CORROSION


Species/strain:
Rabbit


Results:
Highly corrosive [  ]; Corrosive [  ]; Highly irritating [  ]; Irritating [  ]; Moderately irritating [  ]; 



Slightly irritating [  ];  Not irritating [X]


Remarks:
Application of the test substance for 4 hours yielded a non-irritating classification under occlusion in a Draize test. 


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Ammonium polyphosphate (CAS 68333-79-9), purity unknown.


Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.2.2
EYE IRRITATION/CORROSION


Species/strain:
Rabbit


Results:
Highly corrosive [  ]; Corrosive [  ]; Highly irritating [  ]; Irritating [  ]; Moderately irritating [  ]; Slightly irritating [X];  Not irritating [  ]


Remark:
Exposure to ammonium polyphosphate yielded a minimally irritating classification in a Draize test.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Ammonium polyphosphate (CAS 68333-79-9), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.3
SKIN SENSITIZATION 


Remarks:
No data available.

5.4
REPEATED DOSE TOXICITY


Remarks:
No data available.

5.5
GENETIC TOXICITY IN VITRO

A.
Bacterial Test


Remarks:
No data available.


B.
Non-bacterial in vitro test


Remarks:
No data available.

5.6
GENETIC TOXICITY IN VIVO

Remarks:
No data available.

5.7
CARCINOGENICITY


Remarks:
No data available.

5.8
TOXICITY TO REPRODUCTION


Remarks:
No data available.

5.9
DEVELOPMENTAL TOXICITY/TERATOGENICITY


Remarks:
No data available.

5.10
OTHER RELEVANT INFORMATION


Remarks:
None.

5.11
EXPERIENCE WITH HUMAN EXPOSURE


Remarks:
No data available.
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