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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
8011-76-5 (Single superphosphate)


B.
Name (IUPAC name)
Single superphosphate


C.
Name (OECD name)
Single superphosphate


D.
CAS Descriptor 
Not applicable


E.
EINECS Number
232-379-5 (Single superphosphate)


F.
Molecular Formula
 Not specified.
G.
Structural Formula

Not specified.

H.
Substance Group
Not applicable


I.
Substance Remark
Single super phosphate is produced by adding sulphuric acid to phosphate rocks resulting in monocalciumphosphate and calcium sulfate. 
Reference
Tisdale, S.L., Nelson, W.L., Beaton, J.D. (Eds). Soil fertility and fertilizers, 4th ed, MacMillan Publishing Company, NY, 1985.


J.
Molecular Weight
-
1.02 OECD INFORMATION


A.
Sponsor Country 
Not applicable

B.
Lead Organization 


Name of 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 [  ]; solid [X]

C.
Purity 
~28-36% CaH2PO4)2. H2O, ≤3% CaHPO4.2H2O; ≤2% aluminiumfluorophosphates, ≤2% iron fluorophosphates, ≤3% orhtophosphoric acid, ≤3% fluoroapatite
1.2
SYNONYMS
Superphosphate






Single superphosphate (SSP)






Normal superphosphate






Ordinary superphosphate





Super
1.3
IMPURITIES


Remarks:
~ 50% calcium sulfate hydrate, ≤3% CaHPO4.2H2O;  ≤2% aluminium fluorophosphates, ≤2% iron fluorophosphates, ≤3% orhtophosphoric acid,  ≤3% fluoroapatite; water, miscellaneous metal and other compounds (<1%). 

1.4
ADDITIVES



Remarks:
None identified

1.5
QUANTITY


Remarks:
1.1 million tonnes per annum. SSP is predominantly produced in Asia and Australia. 


References:
IFA CD-ROM Nitrogen, phosphate and potash statistics, 2002/2003.


FertResearch, New Zealand, 2003/2004.

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 industry




use
Fertilizer


Remarks:

Single superphosphate is used mainly as fertilizer material. For calcium superphosphate (CAS 7758-23-8) other uses are food and feed additive and plastic stabilizer (HSDB, 2006. Calcium superphosphate).


Reference:

1) European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.




2) Hazardous Substances Data Bank (HSDB).  1999.  Calcium Superphosphate.  National Library of Medicine, Bethesda, MD.




3) Lauriente, D.H.  1996.  Normal superphosphate (abstract).  Chemical Economic Handbook.  p. 760-5500 A.




4) Lauriente, D.H.  1996.  Triple superphosphate (abstract).  Chemical Economic Handbook.  p. 760-5000 A.

B.

Uses in Consumer Products

Remarks:
Superphosphates may be components of lawn and garden fertilizers.

1.8
OCCUPATIONAL EXPOSURE LIMIT VALUE

Exposure limit value


Type:
OSHA PEL


Value:
15 mg/m3 total dust; 5 mg/m3 respirable fraction.


Remark:
No specific limit has been set, however, the federal OSHA PEL for particulates not otherwise regulated applies to all fertilizer dusts.  Regulated limits may vary in local jurisdictions.

1.9
SOURCES OF EXPOSURE


Remarks:
The primary source of exposure is skin and eye contact and inhalation.  Triple superphosphate is imported as a granular material and dry-blended with other granular raw materials (potassium chloride and limestone) to produce PK fertilizers.  The finished products are handled by industrial operators, merchants, and farm workers.


References:

Kemira Ince Ltd. Ince, Chester.  [cited in European Commission 1996]

Remarks:

Production of SSP

BAT for waste water treatment is to apply BAT given in the BREF on Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical Sector. BAT is to improve environmental performance of the finishing section by one or a combination of the following techniques:

applying plate bank product cooling

recycling of warm air

selecting proper size of screens and mills, e.g. roller or chain mills

applying surge hoppers for granulation recycle control

applying online product size distribution measurement for granulation recycle control.
BAT (Best availalbe technique) for production of SSP and multipurpose production is to reduce emissions to air from neutralisation, granulation, drying, coating, cooling by applying the following techniques and to achieve the emission levels or removal efficiencies given in the Table.

cyclones and/or fabric filters 

wet scrubbing, e.g. combined scrubbing 

Emission levels to air associated with the application of BAT

	Neutralisation, granulation, drying, coating,

cooling


	Parameter


	Level

mg/Nm3
	Removal

efficiency in %

	
	NH3 
	5 – 30 x
	

	
	Fluoride as HF
	1 – 5 xx
	

	
	Dust
	10 – 25
	> 80

	
	HCl
	4 – 23
	


x the lower part of the range is achieved with nitric acid as the scrubbing medium, the upper part of the range is achieved with other acids as the scrubbing medium. Depending on the actual NPK grade produced (e.g. DAP), even by applying multistage scrubbing, higher emission levels might be expected

xx in the case of DAP production with multistage scrubbing with H3PO4, levels of up to 10 mg/Nm3 might be expected

References:
European Commission, Integrated Pollutin Prevention Control, Draft Reference Document on Best Available Techniques for the Manufacture of Large Volume Inorganic Chemicals _Ammonia, Acids and Fertilisers, October 2006).

1.10
ADDITIONAL REMARKS


A.
Options for disposal


Remarks:
Single Superphosphates should be disposed of in accordance with federal, state and local environmental control regulations. Generally a sufficient method is to sweep spilled substance into covered containers, and wash away the remainder with plenty of water.


References:
European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.


B.
Last literature search

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

2.1
MELTING POINT


(a)


Value:
200(C (dec.)

Method:
Not specified


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


Test substance:
Calcium superphosphate (monohydrate), CAS 7758-23-8


Remarks:
Loses water at 100 degC, decomposes at 200 degC.


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Merck Index CD-ROM, 2000..


(b)


Value:
110(C


Method:
Not specified


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

Reliability:
4



Secondary source; data not retrieved.


References:
European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.
(c)


Value:
1460 (C


Method:
Not specified


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


Reliability:
2


Peer-reviewed secondary data source.

References:
Lide, D.R. (Ed.). CRC Handbook of chemistry and physics. 1999/2000. 80th ed. Boca Raton, CRC Press.

2.2
BOILING POINT


Remarks:
Decomposition; see melting point.  

2.3
DENSITY 


(a)


Type:
Bulk density [  ];  Density [X];  Relative Density [  ]


Value:
2.22 g/cm3 

Temperature:
18(C


Method:
Not specified


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


Remarks:
Data for calcium superphosphate (Ca(H2PO4)2 (CAS #7758-23-8)


Reliability:
2


Test substance not in agreement.



Peer reviewed secondary data source.


Flag:
Critical study for SIDS endpoint.


References:
Budavari, S. (ed.).  1996.  The Merck Index.  12th ed.  Whitehouse Station: Merck Research Laboratories.  p. 1736.
 
(b)


Type:
Bulk density [  ];  Density [X];  Relative Density [  ]


Value:
2.96 g/cm3 


Temperature:
not indicated

Method:
Not specified


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


Remarks:
Data for calcium sulfate (CAS #7778-18-9)


Test substance:
Other TS


Reliability:
2



Peer reviewed secondary data source.


Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R. (Ed.). CRC Handbook of chemistry and physics. 1999/2000. 80th ed. Boca Raton, CRC Press.

(c)


Type:
Bulk density [X];  Density [  ];  Relative Density [  ]


Value:
1,035 kg/m3 


Method:
Not specified


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


Reliability:
4



Data not retrieved.


References:
European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

2.4
VAPOR PRESSURE


Remarks:
No specific data available.  

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

(a)
Value:
1.8 g/100 mL 


Temperature:
30(C


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



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



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


Method:
Not specified


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


Remarks:
Decomposes in hot water.  Data for calcium superphosphate (CAS #7758-23-8), one of the two largest components in SSP.


Reliability:
2



Handbook; Peer reviewed secondary data source.

.


References:
European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.



Lide, D.R.. (ed.).  CRC Handbook of Chemistry and Physics.  1991.  72nd ed.  Boston: CRC Press.

(b)
Value:
2.0 g/L 


Temperature:
20(C


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



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



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


Method:
Not specified


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


Remarks:
Data for anhydrous calcium sulphate, one of the two largest components in SSP.


Reliability:
2



Handbook; Peer reviewed secondary data source.

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


B.
pH Value, pKa Value


pH Value:
2.8-2.9 


Concentration:
10% water-suspension


Temperature:
Not specified


Method:
Not specified


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


Reliability:
4



Data not retrieved.


References:
European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.


pKa Value:
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 applicable.

2.8
AUTO FLAMMABILITY (solid/gases)


Remarks:
No data available.

2.9
FLAMMABILITY


Remarks:
No data available.

2.10
EXPLOSIVE PROPERTIES


Remarks:
No data available.

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:
Stable. In water the substance is present as its ions.

Test substance:
monocalcium phosphate (CAS 7758-23-8)


Reliability:
4



Secondary source.


References:
J.R. Simplot Company.  2001.  Material Safety Data Sheet.  Triple Superphosphate.  M12030.
3.1.3
STABILITY IN SOIL


Remarks:
No data
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


Type of measurement:
Adsorption [  ]; Desorption [  ]; Volatility [  ]; Other [X]


Remarks:
Inorganic phosphates are retained by most soils in “fixed” forms.  Very little phosphorus is lost by leaching.  The largest losses occur in sandy soils, which have both low capacity to retain water and low buffer capacity for the phosphate.  The main way in which phosphorus originating in fertilizers may reach natural water is through surface runoff and erosion of the soil.  These losses are normally small.


Reliability:
4



Data not retrieved.


References:
Sharpley A.N. and Menzel R.G. In "Advances in Agronomy"(1987) Vol.41. & Cooke G.W. (1984) In "Environment and Chemicals in Agriculture" 163–207 Winteringham F.P.W. (Ed) Elsvier Applied Science Publishers. cited in European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

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.
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.
3.8
ADDITIONAL REMARKS

4.
ECOTOXICITY

4.1
ACUTE/PROLONGED TOXICITY TO FISH


Type of test:
Static [  ]; Semi-static [  ]; Flow-through [  ]; Other (e.g. field test) [  ] Open-system [  ]; Closed-system [  ]


Species:
Labeo rohita, Catla catla, Cirrhinus mrigala, Cyprinus carpio, and Tilapia mossambica


Exposure period:
96-hours


Results:
LC50 (96-h; L. rohita) = 3,460 ppm superphosphate



LC50 (96-h; C. catla) = 2,620 ppm superphosphate



LC50 (96-h; C. mrigala) = 1,560 ppm superphosphate



LC50 (96-h; C. carpio) = 3,900 ppm superphosphate



LC50 (96-h; T. mossambica) = 5,900 ppm superphosphate


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


Method:
American Public Health Association.  Standard Methods for the Examination of Water and Wastewater.  1975.



Bioassays were performed in the laboratory at 30.8(C using unchlorinated borehole water at pH 7.5.  Tests were run for 96-hours in 15-L glass aquaria for fingerlings and in 500-mL beakers for hatchlings.  Each aquarium held 25 hatchlings and each beaker held 8 to 16 fish.


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


Test substance:
Commercial grade superphosphate (H4P2O8)


Remarks:
1. Single superphosphate was the less toxic to fish than urea, ammonium sulfate, or muriate of potash.  Hatchlings were more resistant to superphosphate than were fingerlings of the same species.  At 3,800 kg/ha superphosphate, gills were choked with superphosphate particles causing rupture of gill capillaries.



2. Type of test was not indicated.

Reliability:
4



Test with hatchlings.


References:
Konar, S.K. and Sarkar, S.K.  1983.  Acute toxicity of agricultural fertilizers to fishes.  Geobios 10:6-9.

4.2
ACUTE TOXICITY TO AQUATIC INVERTEBRATES


A.
Daphnia

Type of test:
Static [  ]; Semi-static [X]; flow-through [  ]; Open-system [X]; Closed-system [  ]


Species:
Daphnia carinata (water flea)


Exposure period:
72-hours


Results:
EC0 (22.7(C) = 68 mg/L



EC5 (22.7(C) = 80 mg/L



EC50 (22.7(C) = 1,790 mg/L



EC95 (22.7(C) = 5,115 mg/L



EC100 (22.7(C) = 5,800 mg/L



EC0 (30.8(C) = 75 mg/L



EC5 (30.8(C) = 82 mg/L



EC50 (30.8(C) = 1,825 mg/L


EC95 (30.8(C) = 5,325 mg/L



EC100 (30.8(C) = 5,780 mg/L


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


Method:
D. carinata collected from local ponds were acclimated to laboratory conditions for four days.  Bioassays were performed according to American Public Health Association.  Standard Methods for the Examination of Water and Wastewater.  1975.  Experiments were run at 22.7(C and 30.8(C  for 72-hours in 500 mL beakers using unchlorinated well water at pH 7.0. Dissolved oxygen was 7.6 ppm and total alkalinity was 150 ppm as CaCO3. Twenty animals were kept per container and six replicates were conducted for each test and control.


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


Test substance:
Commercial grade superphosphate (H4P2O8), (N-P2O5-K2O ratio = 0-16-0)


Remarks:
According to the authors, there should be no deleterious effects from the use of superphosphate at recommended rates for constant fertility of ponds.    


Reliability:
2



The organisms used in this study were indeed coming from a local pond and unfortunately, no physico-chemical properties of the water of this pond were reported. As natural phosphate concentrations may be influenced by seasons, pollution etc. it is impossible to verify if the organisms were exposed to high phosphate concentrations in the pond, which could have increased their tolerance to phosphate influencing the toxicity experiment. However, tolerance development is still a poor understood mechanism and should not weigh  heavily on the studies reliability.  All other aspects of the study are judged as reliable.

References:
Sarkar, S.K.  1990.  Toxicity evaluation of superphosphate on some aquatic invertebrates exposed to temperature.  J. Environ. Biol. 11(2):97-100.


B.
Other aquatic organisms


Type of test:
Static [  ]; Semi-static [  ]; Flow-through [  ]; Open-system [  ]; Closed-system [  ]


Species:
Moina micrura (zooplankton), Cyclops viridis (zooplankton), Branchiura sowerbyi (worm), Chironomus (insect larvae), Dragonfly nymph (insect larvae), Planorbis exustus (mollusc), Lymnaea leuteola (mollusc), Viviparus bengalensis (mollusc)


Exposure period:
72-hours or 96-hours


Results:
Avg. LC50 (Moina micrura; 72-h) = 1,625 ppm superphosphate



Avg. LC50 (Cyclops viridis; 72-h) = 2,305 ppm superphosphate



Avg. LC50 (Branchiura sowerbyi; 96-h) = 3,320 ppm superphosphate



Avg. LC50 (Chironomus; 96-h) = 1,510 ppm superphosphate



Avg. LC50 (Dragonfly nymph; 96-h) = 1,133 ppm superphosphate



Avg. LC50 (Planorbis exustus; 96-h) = 5,005 ppm superphosphate



Avg. LC50 (Lymnaea leuteola; 96-h) = 2,950 ppm superphosphate



Avg. LC50 (Viviparus bengalensis; 96-h) = 2,350 ppm superphosphate


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


Method:
American Public Health Association 1975



Bioassays were performed under two different temperatures (22.7oC and 30.8oC) for 72-h in 500 mL beakers for plankton and for 96-h for other animals.  Each container held 20 animals and six replicates were used for each test.


GLP:
Yes [  ]  No [  ]  ? [  ]


Test substance:
Commercial grade superphosphate (N-P2O5-K2O ratio = 0-16-0)


Remarks:
Plankton were most susceptible and molluscs were most tolerant to the fertilizer.  This study indicates that superphosphate is practically nontoxic to aquatic invertebrates.  No significant difference in toxicity was observed at the two temperatures tested.  Results are reported as the average of the two values for each species.


Reliability:
4


Test type not indicated 

References:
Sarkar, S.K.  1990.  Toxicity evaluation of superphosphate on some aquatic invertebrates exposed to temperature.  J. Environ. Biol.  11:97-100.

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:
Sheep (Romney ewes)


Value:
5,000-6,000 mg/kg bw


Method:
Superphosphate was a granulated preparation containing 9.9% phosphate (9.5% soluble in 2% citric acid).  The pH of solution was 3.0.  Six dry, five pregnant and five lactating ewes were dosed once a day with 25-200 g single superphosphate.  Ewes were run at pasture and confined for three hours each day for blood and urine samples.  


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


Test substance:
Superphosphate (H4P2O8), purity unknown.

Remarks:
The wide range of doses and small number of treated animals did not allow for a precisely calculated LD50.  The LD50 was estimated based on 200-250 g for a 40 kg sheep.   Ewes in all three groups given lethal doses developed similar clinical signs; an initial period of anorexia and mild depression starting within two days of the onset of dosing followed by a terminal illness, 24 to 48 hours prior to death, characterized by diarrhea and severe depression leading to semicoma and recumbency.  Six ewes that received sub-lethal doses were depressed and diarrheic for up to 6-days, but made a rapid recovery. 


Reliability:
4



Non-standard test.


References:
O’Hara, P.J., McCausland, I.P., and Coup, M.R.  1982.  Phosphatic fertiliser poisoning of sheep: experimental studies.  New Zealand Veterinary Journal 30:165-169.

5.1.2
ACUTE INHALATION TOXICITY


Remarks:
No data available.

5.1.3
ACUTE DERMAL TOXICITY


Remarks:
No data available.

5.1.4
ACUTE TOXICITY BY OTHER ROUTES OF ADMINISTRATION


Remarks:
No data available.

5.2
CORROSIVENESS/IRRITATION

5.2.1
SKIN IRRITATION/CORROSION


Remarks:
Mild irritation.


Reliablity:
4



Data not retrieved; secondary source.


References:
MSDS, Canadian Centre for Occupational Health & Safety (cited in European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.).

5.2.2
EYE IRRITATION/CORROSION


Remarks:
Mild irritation.


Reliablity:
4



Data not retrieved; secondary source.


References:
MSDS, Canadian Centre for Occupational Health & Safety (cited in European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.).

5.3
SKIN SENSITIZATION 


Remarks:
No data available.

5.4
REPEATED DOSE TOXICITY


(a)

Species/strain:
Various


Route of Administration:
Oral feed


Remarks:
Several old (1966, 1972) studies were reported in the IUCLID Data Set in which the toxicity attributable to fluoride as a component of superphosphate was studied.  Study periods generally were several weeks and fluoride concentrations which caused effects ranged from 130 to 600 ppm in the diet.  The superphosphate was intended as a source of supplemental phosphorous in the diet.  The relevance of these studies to fertilizer applications is uncertain.


Reliability:
4



Data not retrieved.


References:
1) European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.



2) Ivy, R.E., Sullivan, T.W., Goldner, W.J., Graff, C.R., Peo, F.R. Jr.  1972.  Poultry science Association Annual Meeting.  Article mentioned by Martin , J.L. (1982) In “Review of the literature on the toxicity of phosphate.”



3) Atkinton, F.  1966.  Nature 211:429-30.  Article mentioned by Martin, J.L. (1982).  A report prepared for The Fertilizer Institute in “Review of the literature on the toxicity of phosphate salts.”



4) Labadie, M., Nicolas, A., Breton, J. C., Pestre-Alexandre, M.  1972.  Ingestion d’engrais phosphates: Etudes experimentales chez le mouton et le veau.  Rev. Med. Vet. 123 (7):931-936.



5) Zumpt, I.  1975.  J.S. Afr. Vet. Ass. 46:161-163.  Article mentioned by Martin, J.L. (1982) in report prepared for The Fertilizer Institute:  Review of the literature on the toxicity of phosphate salts.

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

Type:
Mitotic-chromosome anomalies


Species/strain:
Albino Swiss mice


Sex:
Female [  ]; Male [  ]; Male/Female [  ]; No Data [X]


Route of Administration:
Ingestion with food


Exposure period:
7-days


Doses:
500 mg/day


Results:



Genotoxic effects:

+
?
-





[X]
[  ]
[  ]


Method:
Single superphosphate was fed to 7-10 week old mice for seven days at a rate of 500 mg/day after mixing with basic food.  Their bone marrow was separated from both femura and slides were prepared.  Screening of any chromosomal abnormalities was made in 300 well spread metaphase plates.


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


Test substance:
Single super phosphate (H4P2O8)


Remarks:
Of the 300 metaphase plates, 90 abnormal ones were found in treated animals in contrast to 15 among the controls, a six-fold increase in chromosomal abnormalities.  Among the gross types, clumping and stickiness of chromosomes as well as pulverization were observed.  Among the individual types, the breaks were in the form of subchromatidal and chromatidal nature.  Translocations, gaps, and constrictions were also observed.  The frequency of chromosomal abnormality relative to controls increased by 40% whereas that of gross and individual types was by 5 and 35%, respectively.  The breaking-points of the affected chromosomes were somewhat localized in the distal region.  According to the authors, single superphosphate, when administered to mammals, is clastogenic and appears to be mutagenic.


Reliablity:
3

- The dose applied is extremely high (if body weight mouse is 25 g: 20,000 mg/kg bw/d). This is 10 times the maximum dose allowed according to OECD 475.

- The number of animals used is not mentioned and individual data are not given (it could be possible that 3 animals have been used and the deviation was only in one animal).

- The number of metaphases is 300, while 100 per animal on a group of 5 animals per dose are required according to OECD 475.

- No positive control used.


References:
Chaurasia, O.P. and Sinha, S.P.  1988.  Induction of mitotic-chromosome anomalies in mice by single super phosphate.  Cytologia 53:485-489.

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:
Excess inhalation of dust may cause irritation of the nose, throat and respiratory tract.  Prolonged and repeated contact may cause mild irritation to the skin.  In contact with the eyes, dust may cause irritation, redness and abrasion.  Ingestion of large amounts of dust may cause gastrointestinal upset and abdominal pain.


Reference:
MSDS, Canadian Centre for Occupational Health & Safety (cited in European Commission.  2000.  Superphosphate, Concd.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.).

5.11
EXPERIENCE WITH HUMAN EXPOSURE


(a)


Remarks:
Several studies were reported in IUCLID that review effects observed in workers engaged in the manufacture of phosphate fertilizer.  The primary effects-fluorosis, corneal sensitivity, and changes in external respiration indexes – were related to exposure to fluoride.


References:
The following sources were cited in European Commission 1996:



1) Encyclopedia of Occupational Health and Safety, Volume 2.  1983.  Superphosphates, p. 1680 – AU Chauderon, J.



2) Fabbri, L., De Rosa, E., Potenze, I., Mapp, C., Rossi, A., Brignanti, F., Forin, F.  1974.  Med. Lav. 69(5):594-64.



3) Article mentioned by J.L. Martin for Fertilizer Institute:  Review of the literature on the toxicity of phosphate salts.  1982.  p. 241.



4) Lisina, N.A.  1974.  Zdravookhr. Kar. (10) 52.  Article mentioned by J.L. Martin in a report prepared for The Fertilizer Institute:  Review of the literature on the toxicity of phosphate salts.  1982.  p. 244.



5) Toneva, L., Peneva, M.  1985.  Chem. Abst. 102:208633r.



6) Akhundov, R.F. et al.  1980.  Chem. Abst.  92:115669s.



7) Nekhamkis, A.N.  1976.  Chem. Abst.  84:34944k.


(b)


Results:
Overall, no statistically significant elevations in cause-specific mortality were observed for the entire study population.  However, when the analysis was stratified by duration of employment and length of follow-up, a statistically significant (P < .05) excess in lung cancer mortality was observed among workers with more than 10 years of employment and follow-up (standardized mortality ratio = 411).  Because of the small number of deaths involved, and because of a prior knowledge of a lung cancer cluster at this plant, the authors (NIOSH) state that these findings should be viewed as suggestive, and that other investigations in plants with similar exposures are needed to clarify whether an occupationally related lung cancer excess truly exists.


Remarks:
A retrospective cohort mortality study of phosphate fertilizer production workers was undertaken to determine whether this group is at increased risk of dying from any cause, particularly from lung cancer.  A total of 3,199 subjects who worked at a phosphate fertilizer production facility from 1953-1976 were followed through the end of 1977.  


Reference:
Stayner, L.T., Meinhardt, T., Lemen, R., Bayliss, D., Herrick. R., Reeve, G.R., Smith, A.B., and Halperin, W.  1985.  A retrospective cohort mortality study of a phosphate fertilizer production facility.  Arch. Environ. Health 40:133-138.
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