
  *** 1                            SUBSTANCE IDENTIFICATION ***
1-1 HSDB CHEMICAL NAME           : PHOSALONE
1-2 CAS REGISTRY NUMBER          : 2310-17-0
1-3 SYNONYMS:

    P 974 ; Agria 1060 ; Azofene [REF-1, p.85/8312]; Bensophos [REF-2, p.403]; Benzofos [REF-3, p.663]; BENZOPHOSPHATE ; S-((3-benzoxazolinyl-6-chloro-2-oxo)methyl) O,O-diethyl phosphorodithioate [REF-1, p.85/8312]; Benzphos [REF-1, p.85/8312]; CHIPMAN 11974 ; 6-Chloro-3-diethoxyphosphinothioylthiomethyl-1,3-benzoxazol-2(3H)-one [REF-3, p.663]; 6-CHLORO-3-(O,O-DIETHYLDITHIOPHOSPHORYLMETHYL)BENZOXAZOLONE ; S-6-chloro-2,3-dihydro-2-oxo-1,3-benzoxazol-3-ylmethyl O,O-diethyl phosphorodithioate [REF-3, p.663]; S-6-chloro-2,3-dihydro-2-oxobenzoxazol-3-ylmethyl O,O-diethyl phosphorodithioate [REF-3, p.663]; S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate [REF-1, p.85/8312]; 3-(6-CHLORO-2-OXOBENZOXAZOLIN-3-YL)METHYL-O,O-DIETHYL PHOSPHOROTHIOLOTHIONATE [REF-4, p.392]; S-(6-chloro-2-oxobenzoxazolin-3-yl)methyl diethyl phosphorothiolothionate [REF-5, p.1164]; S-((6-chloro-2-oxo-3(2H)-benzoxazolyl)methyl) O,O-diethyl phosphorodithioate [REF-1, p.85/8312]; O,O-diaethyl-S-(6-chlor-2-oxo-ben(b)-1,3-oxalin-3-yl)-methyl-dithiophosphat (German) ; O,O-diethyl-S-((6-chloor-2-oxo-benzoxazolin-3-yl)-methyl)-dithiofosfaat (Dutch) ; O,O-diethyl S-(6-chlorobenzoxazolinyl-3-methyl) dithiophosphate [REF-1, p.85/8312]; O,O-diethyl-S-(6-chlorobenzoxazonyl-3-methyl) dithiophosphate [REF-6, p.1644]; O,O-diethyl-S-(6-chloro-2-oxobenzoxazolin-3-yl-methyl)-phosphorodithioate [REF-2, p.403]; O,O-diethyl-S-(6-chloro-2-oxo-benzoxazolin-3-yl)methyl-phosphorothiolothionate [REF-1, p.85/8312]; 3-(O,O-DIETHYLDITHIOPHOSPHORYLMETHYL)-6-CHLOROBENZOXAZOLINONE ; 3-(O,O-diethyldithiophosphorylmethyl)-6-chlorobenzoxazolone [REF-7, p.A324/Oct 83]; 3-Diethyldithiophosphorylmethyl-6-chlorobenzoxazolone-2 ; O,O-diethyl phosphorodithioate, S-ester with 6-chloro-3-(mercaptomethyl)-2-benzoxazolinone [REF-1, p.85/8312]; O,O-dietil-S-((6-cloro-2-oxo-benzossazolin-3-il)-metil)-ditiofosfato (Italian) ; ENT 27,163 [REF-4, p.392]; FOZALON ; NIA 9241 ; Niagara 9241 [REF-1, p.85/8312]; NPH-1091 ; PHASOLON ; PHOSALON ; Phosphorodithioic acid S-((6-chloro-2-oxo-3(2H)-benzoxazolyl)methyl) O,O-diethylester [REF-5, p.1164]; PHOSPHORODITHIOIC ACID, O,O-DIETHYL ESTER, S-ESTER WITH 6-CHLORO-3-(MERCAPTOMETHYL)-2-BENZOXAZOLINONE ; Phosphorodithioic acid-S-ester of 6-chloro-3-mercaptomethylbenzoxazyol-2-one [REF-1, p.85/8312]; PHOZALON ; RHODIA RP 11974 ; 11 974 RP [REF-3, p.663]; RP 11974 [REF-5, p.1164]; RUBITOX ; Zolon [REF-1, p.85/8312]; ZOLONE ; Zolone DT [REF-8, p.421]; ZOLONE PM ; ZOOLON 

1-4 MOLECULAR FORMULA            : C12-H15-Cl-N-O4-P-S2 [REF-5, p.1164]

1-5 SHIPPING NUMBER/NAME:

    UN 2783; Organophosphorus pesticide, liquid or solid, not otherwise specified, (cmpd & preparations)

    UN 2784; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C; Organophosphorus pesticide, liquid, not otherwise specified (cmpd & preparations)

    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flash point 23 deg C or more
    UN 3018; Organophosphorus pesticides, liquid, toxic, not otherwise specified
    IMO 3.2; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C;

    IMO 6.1; Organophosphorus pesticides, liquid or solid, toxic, flammable, not otherwise specified, flash point 23 deg C or more
1-6 STCC NUMBER/NAME:

    49 214 63; Organophosphorus pesticides, liquid, nos
    49 105 44; Organophosphorus pesticides, liquid, nos
    49 216 74; Organophosphorus pesticides, liquid, nos
    49 216 77; Organophosphorus pesticies, solid, nos
 ***2                           DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    CRYSTALS [REF-5, p.1165]

    White [REF-9, p.C-265]

    Colorless [REF-10]

2-2 ODOR:

    SLIGHT GARLIC [REF-3, p.663]

SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    /Phosalone/ is moderately irritating to the skin and eyes. [REF-11, p.1074]

 ***3                            SAFETY HAZARDS AND PROTECTION *** 

3-1 DOT EMERGENCY GUIDELINES: 

 Health: Toxic; may be fatal if inhaled, ingested or absorbed through skin. Inhalation or contact with some of these materials will irritate or burn skin and eyes. Fire will produce irritating, corrosive and/or toxic gases. Vapors may cause dizziness or suffocation. Runoff from fire control or dilution water may cause pollution. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Fire or explosion: Highly flammable: Will be easily ignited by heat, sparks or flames. Vapors may form explosive mixtures with air. Vapors may travel to source of ignition and flash back. Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, basements, tanks). Vapor explosion and poison hazard indoors, outdoors or in sewers. Some may polymerize (P) explosively when heated or involved in a fire. Runoff to sewer may create fire or explosion hazard. Containers may explode when heated. Many liquids are lighter than water. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Public safety: Call Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 100 to 200 meters (330 to 660 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. Ventilate closed spaces before entering. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. It may provide little or no thermal protection. Structural firefighters' protective clothing is recommended for fire situations only; it is not effective in spill situations. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "Public safety". Fire: If tank, rail car or tank truck is involved in a fire, isolate for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Fire: CAUTION: All these products have a very low flash point. Use of water spray when fighting fire may be inefficient. Small fires: Dry chemical, CO2, water spray or alcohol-resistant foam. Large fires: Water spray, fog or alcohol-resistant foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams.
 . Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Spill or leak: Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). All equipment used when handling the product must be grounded. Do not touch or walk through spilled material. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. A vapor suppressing foam may be used to reduce vapors. Small spills: Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. Use clean non-sparking tools to collect absorbed material. Large spills: Dike far ahead of liquid spill for later disposal. Water spray may reduce vapor; but may not prevent ignition in closed spaces. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. Wash skin with soap and water. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-12, p.G-131]

  . Health: Highly toxic, may be fatal if inhaled, swallowed or absorbed through skin. Contact with molten substance may cause severe burns to skin and eyes. Avoid any skin contact. Effects of contact or inhalation may be delayed. Fire may produce irritating, corrosive and/or toxic gases. Runoff from fire control or dilution water may be corrosive and/or toxic and cause pollution. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Fire or explosion: Combustible material: may burn but does not ignite readily. Containers may explode when heated. Runoff may pollute waterways. Substance may be transported in a molten form. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Public safety: CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 25 to 50 meters (80 to 160 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. Structural firefighters' protective clothing is recommended for fire situations ONLY; it is not effective in spill situations. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "PUBLIC SAFETY". Fire: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Fire: Small fires: Dry chemical, CO2 or water spray. Large fires: Water spray, fog or regular foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams. Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Do not get water inside containers. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . Spill or leak: Do not touch damaged containers or spilled material unless wearing appropriate protective clothing. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. Cover with plastic sheet to prevent spreading . Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. DO NOT GET WATER INSIDE CONTAINERS. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. For minor skin contact, avoid spreading material on unaffected skin. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. /Organophosphorus pesticide, liquid, poisonous; Organophosphorus pesticide, liquid, toxic; Organophosphorus pesticide, solid, poisonous; Organophosphorus pesticide, solid, toxic/ [QR] [REF-12, p.G-152]

  ***4                                     FIRE AND REACTIVITY *** 

4-1 FIRE FIGHTING PROCEDURES: 

  . If material on fire or involved in fire: Do not extinguish fire unless flow can be stopped. Solid streams of water may be ineffective. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Use "alcohol" foam, carbon dioxide or dry chemical. /Organophosphorus pesticides, liquid, NOS/ [REF-13, p.713]

  . If material on fire or involved in fire: Extinguish fire using agent suitable for type of surrounding fire. (Material itself does not burn or burns with difficulty.) Use water in flooding quantities as fog. Use "alcohol" foam, carbon dioxide or dry chemical. /Organophosphorus pestices, solid, NOS/ [REF-13, p.713]

4-2 DECOMPOSITION: 

  . When heated to decomposition it emits very toxic fumes of /hydrogen chloride/, oxides of nitrogen, oxides of phosphorus and oxides of sulfur. [REF-4, p.392]

  . Hydrolyzed by strong alkalis and acids [REF-14, p.A324/Aug 87]

  . The principal hydrolysis products are 6-chlorobenzoxazolone, (EtO)2 P(O)OH, and formaldehyde. [REF-15, p.614]

***5                      PROTECTIVE EQUIPMENT AND CONTROLS *** 

5-1 OTHER PREVENTATIVE MEASURES:

  . SRP: The scientific literature for the use of contact lenses in industry is conflicting. The benefit or detrimental effects of wearing contact lenses depend not only upon the substance, but also on factors including the form of the substance, characteristics and duration of the exposure, the uses of other eye protection equipment, and the hygiene of the lenses. However, there may be individual substances whose irritating or corrosive properties are such that the wearing of contact lenses would be harmful to the eye. In those specific cases, contact lenses should not be worn. In any event, the usual eye protection equipment should be worn even when contact lenses are in place. 

  . A STUDY WAS CONDUCTED TO PROVIDE INFORMATION FOR THE ESTABLISHMENT OF A WORKER REENTRY PERIOD. HEALTH SCIENTISTS RECOMMENDED 21 DAY REENTRY INTERVAL ON THE BASIS ON THIS STUDY. [REF-16]

  . If material not on fire and not involved in fire: Keep sparks, flames, and othersources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary. Use water spray to knock-down vapors. /Organophosphorus pesticides, liquid, NOS/ [REF-13, p.713]

  . Personnel protection: Keep upwind. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. /Organophosphorus pesticides, liquid, NOS/ [REF-13, p.713]

  . If material not on fire and not involved in fire: Keep sparks, flames, and othersources of ignition away. Keep material out of water sources and sewers. /Organophosphorus pesticides, solid, NOS/ [REF-13, p.713]

  . Personnel protection: Avoid breathing dusts, and fumes from burning material. Keep upwind. Avoid bodily contact with the material. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. If contact with the material anticipated, wear appropriate protective clothing. /Organophosphorus pesticides, solid, NOS/ [REF-13, p.713]

 *** 6                        STORAGE, CLEANUP AND DISPOSAL *** 

6-1 STABILITY/SHELF LIFE: 

  . Stable under normal laboratory conditions for a period of 2 years. [REF-17]

6-2 STORAGE CONDITIONS: 

  . Do not store below 32 deg F. Do not ... store with plants, seeds or foodstuffs. [REF-9, p.C-266]

6-3 DISPOSAL METHODS: 

  . Hydrolysis ... : Mix phosalone with excess lime and sand or other adsorbent ... . Sodium carbonate can be added to the mixture to help speed the reactions when lime is used as the main alkali. ... (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-18, p.238]

  ***7                      HEALTH HAZARDS AND TOXIC EFFECTS *** 

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat male oral 120-170 mg/kg [REF-3, p.663]

    LD50 Mouse oral 180 mg/kg [REF-3, p.663]

    LD50 Guinea pig oral 380 mg/kg [REF-3, p.663]

    LD50 Rat percutaneous 1500 mg/kg [REF-3, p.663]

    LD50 Rabbit percutaneous >1000 mg/kg [REF-3, p.663]

    LD50 Cat oral 112 mg/kg [REF-2, p.403]

7-2 HUMAN TOXICITY EXCERPTS:

    Symptomatology: 1. Nausea ... vomiting, abdominal cramps, diarrhea, excessive salivation ... 2. Headache, giddiness, vertigo & weakness. 3. Rhinorrhea & sensation of tightness in chest are common in inhalation exposure. 4. Blurring or dimness of vision, miosis ... Tearing, ciliary muscle spasm, loss of accommodation & ocular pain ... Mydriasis ... sometimes seen ... probably due to sympatho-adrenal discharge. 5. Bradycardia or tachycardia. Varying degrees of AV heart block are described, as well as atrial arrhythmias. 6. Loss of muscle coordination, slurring of speech, fasciculations & twitching of muscles (particularly of tongue & eyelids, & generalized profound weakness. 7. Mental confusion, disorientation & drowsiness. /Parathion/ [REF-19, p.III-340]

    Symptomatology: 8. Difficulty in breathing, excessive secretion of saliva & of resp tract mucus, oronasal frothing, cyanosis, pulmonary rales & rhonchi & hypertension (presumably due to asphyxia). 9. Random jerky movements, incontinence, convulsions, & coma. 10. Death primarily due to resp arrest arising from failure of resp center, paralysis of resp muscles, intense bronchoconstriction or all three. /Parathion/ [REF-19, p.III-340]

    Cholinesterase inhibitor. [REF-14, p.A324/Aug 87]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    ... ACUTE POISONING ... CAUSES ... ABDOMINAL PAIN, VOMITING & DIARRHEA ... BRONCHIAL SECRETION & SPASM ... FASCICULATIONS, IRREGULAR VIOLENT CONTRACTIONS...WEAKNESS OF VOLUNTARY MUSCLES ... DEATH OCCURS FROM RESP FAILURE. ... CHRONIC POISONING LEAD TO EXCESSIVE SECRETIONS & HYPERACTIVITY OF GUT ... GENERAL WEAKNESS ... PERSISTENT MUSCULAR TWITCHINGS. ANIMALS MAY LOSE WT FROM INABILITY TO FEED & DRINK DUE TO MUSCULAR WEAKNESS. /ORGANOPHOSPHORUS INSECTICIDES/ [REF-20, p.255]

    FEEDING PHOSALONE TO RATS @ DIETARY CONCN OF 25, 50 & 250 PPM & TO DOGS @ 100, 200 & 1000 PPM RESULTED IN DOSE-DEPENDENT INHIBITION OF RBC & PLASMA CHOLINESTERASE. BRAIN CHOLINESTERASE INHIBITED IN 1000 PPM GROUP OF MALE DOGS & IN 250 PPM GROUP OF RATS. [REF-21]

    /Phosalone was administered/ ... to rats by gavage in amounts of up to 50 mg/kg from day 6-15 /of gestation/ and ... no teratogenicity /was found/. [REF-22, p.456]

    In rats, after oral treatment with zolone and chloracetophon 5 times/wk for 1.5, 3, and 5 mo, decreases were observed in activities of succinic dehydrogenase, adenosine-3'-phosphatase and alkaline phosphatase in artery walls. Dystrophic changes in the endothelial cells, increased endothelial permeability, parietal thrombi, and plasmorrhexis were found in the vascular walls. Apparently, the changes are due to direct toxic effect of the pesticides or their metabolites. [REF-23]

    Rats were chronically treated with phosalone (0.05 LD50, 5.4 mg phosalone/kg/day intragastrically for 30 days). Liver, kidney, and ovary showed hyperemia, decreases of the number of organelles, glycogen and lipid particles, and increases in the number of vacuoles and lysosomes were observed in folicular epithelium of the ovary, in the kidney glomerulus, and in hepatocytes. [REF-24]

    Rats received orally 0.01 lethal dose of zolone daily for 5 mo. Degenerative changes were found in brain cortex and putamen neurons, both immediately after or 1 mo after the end of the treatment. Apparently, zolone causes irreversible damage of brain cells. [REF-25]

    A single oral administration of 200 mg phosalone/kg (a sublethal dose) or of 225-250 mg/kg (LD100= 275 mg/kg) increased the activity of sheep serum alanine aminotransferase (I) by 90%. To a lesser degree, aspartate aminotransferase (II) was increased, which is a clinical parameter of poisoning. At 21 or 30 days after administration of 200 or 250 mg phosalone/kg, respectively, the II/I ratio had decreased from 1.5 to 1.2 and 1.1, respectively, which shows that the liver injury was not only structural but also functional. With time the II/I ratio approached the normal value which is a prognostic test in phosolone poisoning. A 70-90% decrease in the whole-blood acetylcholinesterase activity confirms functional liver injury. The poisoning caused hyperemia and stasis in the brain, hyperemia with numerous hemorrhages in the heart, liver, and kidneys, and hemorrhagic gastroenteritis. Clinical symptoms were general depression, discoordination of movements, salivation, muscle disorder, tremor, bronchospasm, paresis, paralysis, coma, and death from asphyxiation following central nervous system paralysis. [REF-26]

    Not phytotoxic under normal conditions. [REF-27, p.454]

    Rates of 700 g/hectare were without hazard to honeybees, provided the worker bees were not actively foraging at the time of spraying. [REF-3, p.663]

***8                                EMERGENCY TREATMENT *** 

8-1 ANTIDOTE AND EMERGENCY TREATMENT:

    1. INSURE THAT A CLEAR AIRWAY EXISTS BY ASPIRATION OF SECRETIONS IF NECESSARY. ADMIN OXYGEN BY MECHANICALLY ASSISTED PULMONARY VENTILATION IF RESPIRATION IS DEPRESSED. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMIN ATROPINE TO MINIMIZE RISK OF VENTRICULAR FIBRILLATION. IN SEVERE POISONINGS, IT MAY BE NECESSARY TO SUPPORT PULMONARY VENTILATION MECHANICALLY FOR SEVERAL DAYS. 2. ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE. ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE AND CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG BODY WEIGHT. /ORGANOPHOSPHATE PESTICIDES/ [REF-28]

    2. SEVERELY POISONED INDIVIDUALS MAY EXHIBIT REMARKABLE TOLERANCE TO ATROPINE; TWO OR MORE TIMES THE DOSAGES SUGGESTED ABOVE MAY BE NEEDED. THE DOSE OF ATROPINE MAY BE INCREASED AND THE DOSING INTERVAL DECREASED AS NEEDED TO CONTROL SYMPTOMS. CONTINUOUS INTRAVENOUS INFUSION OF ATROPINE MAY BE NECESSARY WHEN ATROPINE REQUIREMENTS ARE MASSIVE. REVERSAL OF MUSCARINIC SYMPTOMS AND SIGNS, NOT AN ARBITRARY DOSE LIMIT, IS THE DESIRED END-POINT. PRESERVATIVE-FREE ATROPINE PRODUCTS SHOULD BE USED WHENEVER POSSIBLE. NOTE: PERSONS NOT POISONED OR ONLY SLIGHTLY POISONED BY ORGANOPHOSPHATES MAY DEVELOP SIGNS OF ATROPINE TOXICITY FROM SUCH LARGE DOSES. FEVER, MUSCLE FIBRILLATIONS, AND DELIRIUM ARE THE MAIN SIGNS OF ATROPINE TOXICITY. IF THESE APPEAR WHILE THE PATIENT IS FULLY ATROPINIZED, ATROPINE ADMINISTRATION SHOULD BE DISCONTINUED, AT LEAST TEMPORARILY, WHILE THE SEVERITY OF POISONING IS REEVALUATED. /ORGANOPHOSPHATE PESTICIDES/ [REF-29]

    3. DRAW BLOOD SAMPLE (HEPARINIZED) FOR CHOLINESTERASE ANALYSIS BEFORE ADMINISTRATION OF PRALIDOXIME, WHICH TENDS TO REVERSE THE CHOLINESTERASE DEPRESSION. 4. ADMIN PRALIDOXIME (PROTOPAM, 2-PAM) IN CASES OF SEVERE POISONING ... IN WHICH RESP DEPRESSION, MUSCLE WEAKNESS & TWITCHINGS ARE SEVERE. ... ADULT DOSAGE AND CHILDREN OVER 12): GIVE 1.0-2.0 G IV @ NO MORE THAN 0.2 G/MIN. CHILD'S DOSE (UNDER 12 YR): GIVE 20-50 MG/KG (DEPENDING ON SEVERITY) IV, INJECTING NO MORE THAN HALF TOTAL DOSE/MIN. DOSAGE ... MAY BE REPEATED IN 1-2 HR THEN @ 10-12 HR INTERVAL IF NEEDED. IN VERY SEVERE POISONINGS, DOSAGE ... MAY BE DOUBLED. /ORGANOPHOSPHATE PESTICIDES/ [REF-29]

    4. BE PREPD TO ASSIST PULMONARY VENTILATION MECHANICALLY IF RESP ... DEPRESSED ... . 5. IN PATIENTS WHO HAVE BEEN POISONED BY ORGANOPHOSPHATE CONTAMINATION OF SKIN, CLOTHING, HAIR, AND/OR EYES, DECONTAMINATION MUST PROCEED CONCURRENTLY WITH WHATEVER RESUSCITATIVE AND ANTIDOTAL MEASURES ARE NECESSARY TO PRESERVE LIFE. ... 6. IF ... INGESTED IN QUANTITY PROBABLY SUFFICIENT TO CAUSE POISONING, THE STOMACH AND INTESTINE MUST BE EMPTIED. A. EMPTY THE STOMACH BY INTUBATION, ASPIRATION, AND LAVAGE, USING SLURRY OF ACTIVATED CHARCOAL IN ISOTONIC SALINE. RIGOROUS PRECAUTIONS MUST BE TAKEN TO PROTECT THE AIRWAY FROM ASPIRATION OF REGURGITATED. IF VICTIM IS UNCONSCIOUS OR OBTUNDED, INSERT A CUFFED ENDOTRACHEAL TUBE PRIOR TO GASTRIC INTUBATION. KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING GASTRIC INTUBATION AND LAVAGE ... . KEEP VICTIM'S HEAD TURNED TO THE LEFT. /ORGANOPHOSPHATE PESTICIDES/ [REF-30]

    6B. AFTER ASPIRATION OF STOMACH CONTENTS AND LAVAGE, INSTILL ACTIVATED CHARCOAL ... TOGETHER WITH A CATHARTIC IN THE CHARCOAL SLURRY. ADULTS AND CHILDREN OVER 12 YEARS: 50-100 G IN 300-800 ML WATER. CHILDREN UNDER 12: 1.0-1.5 G/KG BODY WEIGHT TO A MAXIMUM OF 50 G PER DOSE. ALTERNATIVE CATHARTICS THAT MAY BE USED INSTEAD ARE SODIUM OR MAGNESIUM SULFATE OR CITRATE: DOSAGE OF SODIUM OR MAGNESIUM SULFATE: ADULTS AND CHILDREN OVER 12 YEARS: 20-30 G. CHILDREN UNDER 12 YEARS: 250 MG/KG BODY WEIGHT. DOSAGE OF MAGNESIUM CITRATE SOLUTION: ADULTS AND CHLIDREN: 4 ML/KG BODY WEIGHT OF PROPRIETARY SOLUTION, UP TO A MAXIMUM OF 300 ML. C. IF GASTRIC ASPIRATION AND LAVAGE IS NOT PERFORMED DUE TO DELAY IN TREATMENT, AND IF PATIENT IS FULLY ALERT, ADMINISTER DOSES OF CHARCOAL AND CATHARTIC ORALLY. WHEN SORBITOL IS GIVEN ORALLY, IT SHOULD BE DILUTED WITH AN EQUAL VOLUME OF WATER TO YIELD A 35% SOLUTION. D. SAVE A SAMPLE OF EMESIS OR INITIAL GASTRIC WASHINGS FOR CHEMICAL ANALYSIS. E. IN SOME CASES OF ORGANOPHOSPHATE INGESTION THERE MAY BE BENEFIT FROM REPEATED ADMINISTRATION OF ACTIVATED CHARCOAL, EITHER BY INGESTION OR STOMACH TUBE ... . /ORGANOPHOSPHATE PESTICIDES/ [REF-31]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOPHOSPHATE INGESTION) TO INSURE THAT SYMPTOMS (SWEATING, VISUAL DISTURBANCES, VOMITING, DIARRHEA, CHEST AND ABDOMINAL DISTRESS, AND SOMETIMES PULMONARY EDEMA) DO NOT RECUR AS ATROPINIZATION IS WITHDRAWN. IN VERY SEVERE POISONINGS BY INGESTED ORGANOPHOSPHATES, PARTICULARLY THE MORE LIPOPHILIC AND SLOWLY HYDROLYZED COMPOUNDS, METABOLIC DISPOSITION OF TOXICANT MAY REQUIRE AS MANY AS 5-14 DAYS. /ORGANOPHOSPHATE PESTICIDES/ [REF-32]

    8. PARTICULARLY IN POISONINGS BY LARGE INGESTED DOSES OF ORGANOPHOSPHATE, MONITOR PULMONARY VENTILATION CAREFULLY, EVEN AFTER RECOVERY FROM MUSCARINIC SYMPTOMATOLOGY, TO FORESTALL RESPIRATORY FAILURE. 9. IN SEVERELY POISONED PATIENTS, MONITOR CARDIAC STATUS BY CONTINUOUS ECG RECORDING. /ORGANOPHOSPHATE PESTICIDES/ [REF-33]

    10. FUROSEMIDE MAY BE CONSIDERED FOR RELIEF OF PULMONARY EDEMA IF RALES PERSIST IN THE LUNGS EVEN AFTER FULL ATROPINIZATION. ... 11. THE FOLLOWING DRUGS ARE PROBABLY CONTRAINDICATED IN NEARLY ALL ORGANOPHOSPHATE POISONING CASES: MORPHINE, THEOPHYLLINE, PHENOTHIAZINES, AND RESERPINE. ADRENERGIC AMINES SHOULD BE GIVEN ONLY IF THERE IS A SPECIFIC INDICATION, SUCH AS MARKED HYPOTENSION. /ORGANOPHOSPHATE PESTICIDES/ [REF-34]

 *** 9                              METABOLISM AND PHARMACOLOGY *** 

9-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    IN RATS, PHOSALONE WAS RAPIDLY METABOLIZED WHEN ADMIN ORALLY. THREE UNIDENTIFIED CMPD WERE PRESENT IN URINE. WHEN CARBONYL-C WAS LABELED, 65.4% OF LABEL APPEARED AS (14)CO2 & 32.4% IN URINE & FECES WITHIN 4 DAYS. [REF-35, p.274]

9-2 METABOLISM/METABOLITES:

    PHOSALONE-OXON, WHICH WAS FORMED IN TREATED PLANTS, DEGRADED MORE RAPIDLY THAN PHOSALONE. IN PLANTS THEY WERE ATTACKED HYDROLYTICALLY @ P-S-C LINK. [REF-35, p.274]

9-3 INTERACTIONS:

    A PHOSALONE-DDVP MIXT IS A SYNERGISTIC ACARICIDE ESPECIALLY EFFECTIVE IN VEGETABLES AND FRUIT TREES. PHOSALONE OR DDVP ALONE APPLIED FOLIARLY TO BEAN AT 50 AND 400 PPM, RESPECTIVELY, CONTROLLED PANONYCHUS URTICEA BY 0 AND 69.6%, RESPECTIVELY, WHEREAS THE COMBINATION OF THE 2 COMPLETELY CONTROLLED THE ACARID, IN 24 HR. [REF-36]

    SYNERGISM DEMONSTRATED WITH THIS MIXT OF PHOSALONE AND MALATHION AGAINST BOTH PHOSPHATE-SUSCEPTIBLE & PHOSPHATE-RESISTANT TETRANYCHUS URTICAE. [REF-37]

    Rats were given chlorpromazine (I) (0.02 mg/day, orally), zolone (II) (0.0386 mg/day, orally), or both drugs together for 5 wk. Histological and histochemical study of liver tissue showed both morphological and enzymological damage resulting from drug treatment. Combination treatment caused more damage than treatment with I or II alone. I appears to be a hepatotoxin, and the increased alteration of hepatocytes after combination treatment may be the result of a II-induced increase in metabolism of I, with rapid formation of hepatotoxic free radicals. [REF-38]

***10               ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL *** 

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Phosalone was a non-systemic acaricide and insecticide recommended for use on fruit trees, field and market crops, cotton, and potatoes. It is not commercially produced in the United States. If phosalone is sprayed on crops, its half-life on the plants may range from <1 to 16 days. Its half-life in soil is 3-7 days. Essentially none of the insecticide is lost by volatilization. In two soils, 8.5 and 9.9% of phosalone was mineralized in 85 days. Metabolism proceeds by oxidation of the phosalone to the oxon, cleavage of the O,O-diethyl methyl phosphorodithioate linkage to form 6-chloro-2-benzoxalinone and ultimately a condensation product that binds tightly to soil. Phosalone's degradation rate in soil increases with the humous content and pH of the soil. If released in water, phosalone would adsorb to sediment and particulate matter in the water column and photolyze in surface layers of water. The rates of other degradative processes in water are unknown. When phosalone is released into the atmosphere as an aerosol during spraying, it will be removed by gravitational settling. It will degrade by direct photolysis to produce phosalone-oxon with an estimated half-life of 86 minutes. Vapor phase phosalone would react with photochemically produced hydroxyl radicals with an estimated half-life of 2.2 hr. Agricultural workers may be exposed to phosalone via inhalation during spraying and via dermal contact during handling or from touching leaves or soil to which the insecticide was applied. The general population may be exposed to phosalone by ingesting fresh or processed fruits that contain phosalone residues, especially apples, pears, and grapes. (SRC) 

10-2 ECOTOXICITY VALUES:

  . LC50 Salmo gairdneri (Rainbow trout) 150 ug/l/96 hr @ 12 deg C (95% confidence limit 70-330 ug/l),wt 1.1 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Wettable powder, 25%/ [REF-39, p.62]

  . LC50 Pimephals promelas (Fathead minnow) 320 ug/l/96 hr @ 18 deg C (95% confidence limit 190-540 ug/l), wt 0.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Wettable powder, 25%/ [REF-39, p.62]

  . LC50 Lepomis marcrochirus (Bluegill) 100 ug/l/96 hr @ 18 deg C (95% confidence limit 70-140 ug/l), wt 0.8 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Wettable powder, 25%/ [REF-39, p.62]

  . LD50 (Phasianus) pheasant oral 290 mg/kg [REF-3, p.663]

  . LC50 Coturnix japonica 4737 ppm (95% confidence interval 3530-6536 ppm) [REF-40, p.114]

10-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: IN SOIL, INITIAL STAGES WERE APPARENTLY SAME AS IN PLANTS. HOWEVER RED MATERIAL WAS OBSERVED & IDENTIFIED AS SUBSTITUTED PHENOXAZONE. DISULFIDE FORMED BY OXIDATION OF PHOSPHORODITHIOATE. [REF-35, p.274]

  . TERRESTRIAL FATE: PHOSALONE WAS INCORPORATED IN MOIST & FLOODED MATAPEAKE LOAM & MONMOUTH FINE SANDY LOAM. IT RAPIDLY DISAPPEARED FROM BOTH SOILS. [REF-41]

  . TERRESTRIAL FATE: If sprayed on plants, phosalone persists for about 14 hr, being converted into the corresponding phosphorothioate which is rapidly hyrolyzed(1). Another study showed that half-life of phosalone applied to apples, grapes and alfalfa was 2.5, 9.9-16.0, and 4.0 days, respectively(3). When (phenyl-14C) phosalone was uniformly incorporated into moist (75% field capacity) and flooded Matapeake loam and Monmouth fine sandy loam at 10 ppm and incubated at 22 deg C, it was found that the half-life in soil was 3-7 days(2). [REF-42]

  . TERRESTRIAL FATE: An analysis of soil extracts and volatilized material, indicate that volatilization was not a major loss mechanism (<0.1%). After 85 days in moist soil, 8.5% and 9.9% of phosalone was converted to CO2, 16.9 and 11.2% were extractable residues, and 74.9 and 79.3% were bound residues. For the flooded soils the values were 0.5 and 2.7%, 11.9 and 11.2%, and 87.6 and 88%, respectively. The bound fraction was primarily associated with the fulvic acids in soil. Approximately 8% of the extractable 14C remaining in the moist Matapeake soil after 85 days was phosalone(2). Based on the products identified in soil, a metabolic pathway was proposed in which phosalone undergoes extensive binding and condensation in soil, similar to many aniline-based herbicides. Metabolism proceeds by oxidation of the phosalone to the oxon, cleavage of the O,O-diethyl methyl phosphorodithioate linkage to form 6-chloro-2-benzoxalinone, and opening of the heterocyclic ring followed by condensation to form 2-amino-7-chloro-3H-phenoxazin-3-one(1), the same dimer formed from 4-chloroaniline in soil(3). [REF-43]

  . TERRESTRIAL FATE: In a Russian study, only 34.7-41.2% of phosalone remained in the upper 5 cm of soil 5 days after application(1). The concn of phosalane in 15 cm sandy loam soil cores taken from test plots sprayed at 1050 g/ha and 2100 g/ha was 0.293 and 1.18 ppm after application, 0.165 and 0.493 ppm 6 days after application, and 0.072 and 0.121 ppm 14 days after application(2). The half-life of phosalone in soil at the two application rates was 7 and 5.8 days, respectively(2). The degradation rate of phosalone in soil increases with the humous content and pH of the soil(3). [REF-44]

  . AQUATIC FATE: If released in water, phosalone would adsorb to sediment and particulate matter in the water column and photolyze in the surface layers. It would not be expected to bioconcentrate in aquatic organisms. No information is available concerning the degradation rate of phosalone in natural waters. Phosalone is relatively stable to hydrolysis in neutral and acid solution, but hydrolyzes in alkaline solutions to 6-chloro-2-oxobenzoxazole and diethylphosphorothioic acid(1). [REF-45]

  . ATMOSPHERIC FATE: Phosalone will be released into the atmosphere as an aerosol during spraying and removed by gravitational settling. It will degrade by direct photolysis to produce phosalone-oxon with an estimated half-life of 86 minutes(1). The reaction rate for photolysis depends on the solar irradiance and will therefore be a function of season, latitude, and cloud cover(SRC). Vapor phase phosalone reacts with photochemically-produced hydroxyl radicals resulting in an estimated half-life of 2.2 hr(2,SRC). [REF-46]

10-4 BIODEGRADATION:

  . When incubated in moist or flooded soil, phosalone slowly mineralizes(1). The reactions involve hydrolysis and the subsequent formation of a dimer 2-amino-7-chloro-3H-phenoxazin-3-one(2) which strongly binds to soil(2). Biologically mediated condensation reactions of amines and phenols are well known(1). The same dimer is formed by 4-chloroaniline in soil(1). [REF-47]

  . In soil in which phosalone had been incorporated, products observed were 3-chloro-6-benzoxazolone, phosalone oxon, and 2-amino-7-chloro3H-phenoxazine-3-one. The half-life was 3-7 days. [REF-48, p.448]

10-5 ABIOTIC DEGRADATION:

  . ... PERSISTS ON PLANTS FOR ABOUT 14 HR BEING CONVERTED TO THE CORRESPONDING PHOSPHOROTHIOATE WHICH IS RAPIDLY HYDROLYZED. [REF-3, p.663]

  . Sunlight reacts with phosalone resulting in the first order conversion of P=S to P=O to form phosalone-oxon(1). The rate constant and half-life for this reaction in air is 0.0081 1/min and 86 min, respectively(1). Under controlled laboratory conditions, the half-life of phosalone under simulated solar light was 4.75 days on a soil surface and 8.5 days on a glass surface(2). It is not clear whether an appreciable fraction of phosalone sprayed onto crops is present in the vapor phase. Vapor phase phosalone is estimated to react with photochemically-produced hydroxyl radicals with a rate constant of 1.76X10-10 cu cm/molec-sec(3). Assuming a hydroxyl radical concn of 5X10+5 per cu cm, the half-life of phosalone in the atmosphere is 2.2 hr(SRC). Phosalone is relatively stable in acid and neutral media, but hydrolyzes in alkaline solutions to 6-chloro-2-oxobenzoxazole and diethylphosphorothioic acid(2). Approximately 25% of phosalone applied to moist soil in the laboratory and kept in the dark as a control for a photolysis experiment, hydrolyzed to 6-chloro-2-oxobenzoxazole in 15 days(2). It was not clear whether the hydrolysis was microbially mediated. [REF-49]

10-6 BIOCONCENTRATION:

  . The BCF for phosalone estimated from its water solubility is 240(2). Soil treated with phosalone and aged 84 days was introduced into a model ecosytem and the bioaccumulation of phosalone determined in algae, snails, daphnids (Daphnia magna) and mosquito fish (Gambusa affinis). The BCF was about 300 which indicated a low bioacculation potential(1). However, phosalone was toxic to daphnids and fish and therefore the results may not be valid. [REF-50]

  . In a model ecosystem, phosalone was concentrated to a moderate level in fish and to lower levels in snails and algae. Several metabolites were observed but not identified. [REF-48, p.448]

10-7 SOIL ADSORPTION/MOBILITY:

  . MOVEMENT OF PHOSALONE ON SOIL THIN LAYER CHROMATOGRAPHIC PLATES WAS STUDIED. PHOSALONE WAS NEARLY IMMOBILE IN 4 SOILS. [REF-51]

  . A selected Koc value for phosalone is 1,800(1). Another Koc value that was estimated from its water solubility is 1200(2). These Koc values indicate that phosalone has a low mobility in soil(5). In thin layer chromatography experiments, phosalone was practically immobile in 4 soils (Rf was 0.02-0.07)(4). It was more mobile in a fifth soil, a Lakeland sandy loam (Rf = 0.26)(4). The Freundlich K values for phosalone adsorbed to two pond sediments were 12.05 and 28.90, respectively(3). The Freundlich 1/n values were 0.54 and 0.66, respectively(3). The non-linear nature of the isotherms suggests that the sorption process is complex and there are different types of binding sites(3). A possible explanation for this behavior is phosalone's hydrolysis and subsequent formation of strongly bound condensation products(6). [REF-52]

  . (14)C-Labeled phosalone was nearly immobile in leaching studies with four soils but moved somewhat in Lakeland sandy loam. When aged in aerobic and flooded soils, phosalone was not appreciably mobile but some radioactivity streaked to high Rf values. Phosalone predominated in the streak but there were unidentified materials present also. [REF-48, p.448]

  . (14)C-labeled phosalone was incorporated into moist and flooded Matapeake loam and Monmouth fine sandy loam. Disappearance from these soils was rapid and appeared as (14)C-bound soil residues. Ring cleavage accounted for only a small (ca. 8.5%) amount of the loss and volatilization was negligible. From (14)C-ring-labeled phosalone, 79% of (14)C was bound to soil and distributed in fulvic acid, humic acid, and humin. Polar metabolites were the major metabolites in flooded soils but were not identified. In addition to phosalone, three compounds were identified with MS as phosalone oxon, 6-chloro-2-benzoxazolinone and 2-amino-7-chloro-3H-phenoxazin-3-one. The half-life of phosalone was calculated to be between 3 and 7 days. [REF-48, p.448]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant estimated for phosalone by structure-activity is 3.94X10-7 atm-cu m/mole(4). A Henry's Law constant of this magnitude indicates that phosalone would not volatilize appreciably from natural waters(5). Phosalone did not volatilize from distilled water in a 15 day static test(3). Phosalone has a negligible vapor pressure, <5X10-7 mmHg(1), a low Henry's Law constant, and high adsorptivity to soil, and therefore it would not volatilize appreciably from surfaces, and dry or moist soil(SRC). No phosalone volatilization occurred from a glass plate in 1 hr(3). In experiments in which phosalone was incorporated into moist and flooded loam and fine sandy soils and incubated for 85 days 22 deg C, less than 0.1% of the insecticide was lost as a result of volatilization(2). [REF-53]

***11                       SOURCES AND CONCENTRATIONS *** 

11-1 ARTIFICIAL SOURCES: 

  . Phosalone was released to the environment during its former use as a non-systemic acaricide and insecticide recommended for use on fruit trees, field and market crops, cotton, and potatoes(1). Phosalone may also be released to the environment from spills during its formulation, transport, disposal and storage. [REF-54]

11-2 WATER CONCENTRATIONS: 

  . GROUNDWATER: In a survey of farm wells in Ontario, Canada, 103 in 1986 and 76 in 1987, phosalone was not detected in any wells at a detection limit of 0.5 ug/l(1). However, phosalone was only used on crops in 2 farms in 1986 and none in 1987 (1). In a similar survey of 84 farms in Southern Ontario in 1984, phosalone was also not detected(2). However, only one farm used phosalone. [REF-55]

11-3 SEDIMENT/SOIL CONCENTRATIONS: 

  . The concn of phosalane in 15 cm sandy loam soil cores taken from test plots sprayed at 1050 g/ha and 2100 g/ha was 0.293 and 1.18 ppm shortly after application, 0.165 and 0.493 ppm 6 days after application, and 0.072 and 0.121 ppm 14 days after application(1). [REF-56]

11-4 FOOD SURVEY VALUES: 

  . In FDA's pesticide monitoring of foods for 1978-1982, phosalone residues were found in 10 of the 1044 composite samples analyzed(1). In FDA's pesticide monitoring program for 1983-1986, 63 of the 3744 samples analyzed contained phosalone(2). For 1985-1991, FDA analyzed pesticide residues in foods eaten by infants and children(3). The protocol mandated using whole, unwashed, and unpeeled fruit. For domestic produce, phosalone residues were found in 36 of 2464 samples of apples and 6 of 571 samples of pears. The maximum residues were 3.1 ppm in apples and 0.93 ppm in pears. For imported foods, phosalone was found in 25 of 735 samples of apples and 4 of 816 samples of pears. The maximum residues were 0.45 ppm in apples and 0.10 ppm in pears. [REF-57]

  . In FDA's Total Diet Study of 27 market baskets of infant foods and adult foods eated by infants and children for 1985-91, phosalone residues were found in the following food items (number of findings, maximum residue in ppm): Oatmeal with apples and bananas (2,0.005); Dutch apple/apple betty (3,0.043); fruit dessert with tapioca (2,0.003); custard pudding (1,0.008); apple sauce (11,0.026); peaches (8,0.18); pears/pears and pineapple (15,0.085); raw apples (3,0.110); and applesauce (3,0.004)(1). From 1982 to 1986, the FDA Los Angeles District laboratory found phosalone in 3 out of 6391 samples of domestic and 7 out of 12,044 samples of imported food and feed; all residues were found on grapes(3). One residue was between 1 and 2 ppm, while the others were <0.5 ppm(3). In a 1980-84 fruit monitoring program in Ontario, Canada, phosalone was found in 10 of 26 composite samples of sweet cherries at a mean concentration of 0.25 ppm(2). [REF-58]

  . Phosalone was not found on 354 Ontario-grown vegetable composites analyzed between 1980 and 1985(2). Phosalone was not one of the most commonly found pesticides according to FDA's 1990 Total Diet Study (i.e., fewer than 9 of the 936 samples contained phosalone)(1). Phosalone was not found on any of the 6970 produce samples tested in San Antonio from 1989-1991 above the 2 ppm detection limit(3). Phosalone residues were only detected in the fruit category in FDA's Total Diet studies(1-2). In the FY 1981/1982 Adult Total Diet Study, the mean concn of phosalone in the fruit category was 0.0074 ppm, with 4 positive composites containing 0.017-0.087 ppm phosalone(5). The mean concn in the fruits and fruit juices category in the analogous infant and toodler study was 0.0035 ppm(4). [REF-59]

11-5 PLANT CONCENTRATIONS: 

  . The concn of phosalane on cotton leaves applied at 1050 g/ha and 2100 g/ha was 70.6 and 137 ppm after application, 43.9 and 75.0 ppm 6 days after application, and 11.3 and 13.5 ppm 14 days after application, respectively(1). Cotton seed harvested 14 days after one application with 1050 and 2100 g/ha contained 0.05 and 0.04 ppm phosalone respectively(1). The concentration of dislodgeable phosalone residues on grape foliage in two fields that had been treated with phosalone at the time the grapes were being harvested was 4.78 (SD=3.53) ppm and 10.87 (SD=7.07)(2). The mean concentration of phosalone-oxon from these fields were 0.83 and 1.39 ppm. The mean (range) concn of phosalone in dislodgeable residues on grape leaves from 8 commercial vineyards near Stockton, CA was 5456 (4340-12700) ng/sq cm 1 day after application and declined to 1812 (495-2220) ng/sq cm 35 days after application(3). [REF-60]

                          12***  HUMAN ENVIRONMENTAL EXPOSURE *** 

12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . The general population may be exposed to phosalone by ingesting fresh or processed fruits that contain phosalone residues. Fruits most apt to contain phosalone residues are apples, pears, and grapes. Agricultural workers may be exposed to phosalone via inhalation during spraying. Dermal exposure may occur during handling or from touching leaves or soil to which the insecticide was applied(SRC). In a 1987 California survey of pesticide-related occupational exposures 55 workers were exposed to phosalone residues in the field and 1 was exposed using a mixer/loader for ground applications(1). [REF-61]

12-2 AVERAGE DAILY INTAKE: 

  . The Average Daily Intake of phosalone from diet estimated from the FDA 1990 Total Diet Study is <0.0001 ug/kg body weight-day for both infants and adults(1). The daily intakes of phosalone for various groups, according to FDAs 1982-1984 survey are (group, intake in ug/kg body wt-day): 6-11 month old, 0.0746; 2 yr old, 0.0193; 14-16 yr male, 0.0040; 60-65 yr female, 0.0066(2). The intake of phosalone from the FY1981/82 FDA's Adult Total Diet Study, in which the typical 14-day diet of a 16-19 yr male is collected throughout the US from market basket composite samples in 12 food groups, was 1.68 ug/day(3). An analagous study for infants and toddlers determined the daily intake of phosalone to be 0.017 and 0.044 ug/kg body wt/day for infants and toddlers, respectively(4). [REF-62]

***13                             STANDARDS AND REGULATIONS *** 

13-1 ACCEPTABLE DAILY INTAKES: 

  . 0.006 MG/KG/DAY. [REF-63, p.444]

13-2 ALLOWABLE TOLERANCES: 

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following raw agricultural commodities: almond (hulls), 50 ppm; apples, 10 ppm; apricots, 15 ppm; artichokes, 25 ppm; cattle (fat, meat, mbyp), 0.25 ppm; cherries, 15 ppm; citrus fruits, 3 ppm goats (fat, meat, mbyp), 0.25; grapes, 10 ppm; hogs (fat, meat, mbyp), 0.25 ppm; horses (fat, meat, mbyp), 0.25 ppm; nectarines, 15 ppm; nuts, 0.1 ppm; peaches, 15 ppm; pears, 10 ppm; plums (fresh prunes), 15 ppm, potatoes, 0.1 ppm (negligible residue);and sheep (fat, meat, mbyp), 0.25 ppm. [REF-64]

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following processed foods when present therein as a result of application of the insecticide to the growing crops: dried prunes, 40 ppm; raisins, 20 ppm; and dried tea, 8 ppm. [REF-65]

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following processed foods when present therein as a result of application of the insecticide to the growing crops: dried apple pomance, 85 ppm; dried grape pomance, 45 ppm; and citrus pulp, 12 ppm. [REF-66]

13-3 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-67]

  . The International Air Transport Association (IATA) Dangerous Goods Regulations are published by the IATA Dangerous Goods Board pursuant to IATA Resolutions 618 and 619 and constitute a manual of industry carrier regulations to be followed by all IATA Member airlines when transporting hazardous materials. [QR] [REF-68, p.190]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [QR] [REF-69, p.3097-1,6193,6194,6195]

13-4 FIFRA REQUIREMENTS: 

  . As the federal pesticide law FIFRA directs, EPA is conducting a comprehensive review of older pesticides to consider their health and environmental effects and make decisions about their future use. Under this pesticide reregistration program, EPA examines health and safety data for pesticide active ingredients initially registered before November 1, 1984, and determines whether they are eligible for reregistration. In addition, all pesticides must meet the new safety standard of the Food Quality Protection Act of 1996. Phosalone is found on List A, which contains most food use pesticides and consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA issued registration standards prior to FIFRA, as amended in 1988. Case No: 0027; Pesticide type: insecticide (acaricide); Registration Standard Date: 11/30/87; Case Status: No products containing the pesticide are actively registered ... The case /is characterized/ as "cancelled." Under FIFRA, pesticide producers may voluntarily cancel their registered products. EPA also may cancel pesticide registrations if registrants fail to pay required fees or make/meet certain reregistration commitments, or if EPA reaches findings of unreasonable adverse effects.; Active ingredient (AI): Phosalone; AI Status: The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-70, p.142]

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following raw agricultural commodities: almond (hulls); apples; apricots; artichokes; cattle (fat, meat, mbyp); cherries{ citrus fruits; goats (fat, meat, mbyp); grapes; hogs (fat, meat, mbyp); horses (fat, meat, mbyp); nectarines; nuts; peaches; pears; plums (fresh prunes); potatoes; and sheep (fat, meat, mbyp). [REF-64]

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following processed foods when present therein as a result of application of the insecticide to the growing crops: dried prunes, raisins, and dried tea. [REF-65]

  . Tolerances are established for residues of the insecticide phosalone (S-(6-chloro-3-(mercaptomethyl)-2-benzoxazolinone) O,O-diethyl phosphorodithioate) in or on the following processed foods when present therein as a result of application of the insecticide to the growing crops: dried apple pomance, dried grape pomance, and citrus pulp. [REF-66]

***14                        MONITORING AND ANALYSIS METHODS *** 

14-1 ANALYTIC LABORATORY METHODS:

  . ANALYSIS OF ORGANOPHOSPHORUS PHOSALONE BY CAPILLARY GC WITH FLAME PHOTOMETRIC DETECTION. [REF-71]

  . COLORIMETRIC DETERMINATION OF PHOSALONE WITH PALLADIUM CHLORIDE AND P-NITROSO-N,N-DIETHYLANILINE. [REF-72]

  . Organic thiophosphate agricultural chemicals, such as phosalone, were analyzed by HPLC with on-line photolysis, followed by electrochemical detection using single or dual-electrode approaches for the species generated. [REF-73]

  . Retention ratio data compiled by the Food and Drug Administration in its Pesticide Analysis Manual (PAM) using packed gas chromatographic columns were examined for usage when capillary gas chromatography was applied for residue analysis. Retention ratios of a selected group of materials listed in the PAM tables were determined isothermally with split injection of 4 WCOT capillary columns coated with 4 different methane silicone coatings. Of the tested reference materials, 90 displayed retention ratios that matched the PAM values on all columns. [REF-74]

  . Analysis of products: By GLC with thermionic detection. Analysis of residues: By GLC. [REF-14, p.A324/Aug 87]

  ***15                   MANUFACTURING AND USE INFORMATION *** 

15-1 METHODS OF MANUFACTURING: 

SRI] REACTION OF 6-CHLORO-3-(CHLOROMETHYL)BENZOXAZOLONE WITH METAL SALT OF PHOSPHORODITHIOIC ACID 

  . Produced by the condensation of sodium O,O-diethyl phosphorodithioate with 6-chloro-3-chloromethyl-3H-benzoxazol-2-one, the latter being obtained by the interaction of urea with 2-aminophenol to give 3H-benzoxazol-2-one which is chlorinated to give the 6-chloro analog ... . [REF-8, p.421]

15-2 IMPURITIES: 

  . The analysis of technical organophosphorus insecticides by (31)P nuclear magnetic resonance showed the major known toxic contaminants to be simple trialkyl phosphorothio- and -dithioic acid esters and the S-alkyl insecticide isomers. Small amt of the bis derivatives & the dithiopyrophosphate were also detected. These contaminants included both byproducts from the synthesis as well as degradation products. This procedure was used to analyze the following technical grade products: ronnel, sulfotepp, methyl parathion, dimethoate, malathion, methidathion, ethion, phosalone, & fenitrothion. /Organophosphorous insecticides/ [QR]  [REF-75]

15-3 FORMULATIONS/PREPARATIONS: 

  . ...Include: Emulsifiable concentrate in UK `Zolone' (330 g/l) and in Australia (300 g/l). Various formulations known as `Zolone DT' for use in cotton contain phosalone plus DDT. [REF-8, p.421]

  . Flowable [REF-9, p.C-266]

  . 'Zolone Liquid', 'Rubitox' (in Japan), emulsifiable concentrate (300-350 g ai/l); wettable powder (300 g/kg); dustable powder (25 or 40 g/kg). Mixtures include: (phosalone + parathion-methyl). [REF-3, p.663]

  . Phosalone is available in formulations of 30, 33, and 35% emulsifiable concentrate; 30% wettable powder; and 2.5 and 4% dusts. [REF-11, p.1073]

15-4 MANUFACTURERS: 

  . All India Medical Group, 16806 8th Rd, Akhand Jyoti, Santacruz (East), Bombay 55, Maharashtra 400 055 India, 6124831/6125287 [REF-9, p.C 266]

  . Voltas Ltd, Chemicals Plant, 417 & 418 Swapnalok Complex, Sarojini Devi Rd, Secunderabad Andhra Pradesh, 500 003 India, 91-842-76729 [REF-9, p.C 266]

15-5 OTHER MANUFACTURING INFORMATION: 

  . ... Compatible with most other pesticides... It is incompatible with alkaline materials such as calcium arsenate and lime sulfur. [REF-2, p.403]

15-6 MAJOR USES: 

  . The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-70, p.142]

  . /SRP: FORMER USE/ INSECTICIDE, ACARICIDE, MOLLUSCICIDE [REF-5, p.1165]

  . Control of chewing and sucking insects and spider mites on pome fruit, stone fruit, citrus fruit, vines, and ornamentals; Colorado beetles on potatoes; aphids on cereals; aphids, bollworms, jassids, thrips, and spider mites on cotton; stem borers, leafhoppers, and planthoppers on rice; thrips and mites on tea; leaf miners on beet; blossom beetles, flea beetles, seed weevils, aphids, and pod midges on brassicas (including oilseed rape); flower midges on lucerne; seed weevils on clover; thrips and stem borers on cardamom; sorghum midges. [REF-14, p.A324/Aug 87]

  . It is a non-systemic acaricide and insecticide used at 300-600 g ai/100 l against Aphididae, Contrachelus nenuphar, Cydia pomonella, Cydia molesta, Panonychus species, Psylla pyricola, Rhagoletis pomonella, Tetranychus species and Tortricidae on deciduous tree fruits; at 400-800 g/hectare on field and market garden crops; against Aphididae, bollworms, jassids, red spider mites and thrips on cotton; Aphididae and Phthorimaea operculella on potatoes; Meligethes species and weevils on oilseed rape. [REF-3, p.663]

  . Pests (including lepidopterous, coleopterous, and piercing/sucking pests) on perennial crops, field crops, vegetables, ornamentals, cotton. [REF-9, p.C-266]

15-7 CONSUMPTION PATTERNS:

    [SRI] ESSENTIALLY 100% AS AN INSECTICIDE FOR FRUITS AND NUTS 

U.S. PRODUCTION:

    [SRI] (1975) 2.72X10+8 G (CONSUMPTION) 

    [SRI] (1978) 9.08X10+7 G (CONSUMPTION) 

U.S. IMPORTS:

    [SRI] (1975) 3.98X10+8 G (PRINCPL CUSTMS DISTS) 

    [SRI] (1977) 2.78X10+8 G (PRINCPL CUSTMS DISTS) 

 ***16                             CHEMICAL AND PHYSICAL PROPERTIES ***
16-1 MOLECULAR WEIGHT             : 367.80 [REF-5, p.1164]

16-2 MELTING POINT                : 47.5-48 DEG C [REF-5, p.1165]

16-3 VAPOR PRESSURE               : Less than or equal to 0.5X10-6 mm Hg at 24 deg C [REF-17]

16-4 CORROSIVITY                  : Non-corrosive [REF-14, p.A324/Aug 87]

16-5 SOLUBILITIES: 

  . SOL IN KETONES & MOST AROMATIC SOLVENTS; PRACTICALLY INSOL IN ALIPHATIC HYDROCARBONS [REF-5, p.1165]

  . SOL (ROOM TEMP): 10 MG/L WATER; SPARINGLY SOL IN CYCLOHEXANE & LIGHT PETROLEUM; SOL IN ACETONE, ACETONITRILE, BENZENE, CHLOROFORM, DIOXANE, ETHANOL, METHANOL, TOLUENE & XYLENE [REF-3, p.663]

  . Readily sol in ethyl acetate, dichloromethane, methyl ethyl ketone (1000 g/l) @ 20 deg C. In methanol and ethanol, about 200 g/l at 20 deg C. [REF-14, p.A324/Aug 87]

16-6 SPECTRAL PROPERTIES: 

  . Intense mass spectral peaks: 182 m/z (100%), 121 m/z (58%), 97 m/z (33%), 184 m/z (31%) [REF-76, p.336]

16-7 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Henry's Law constant= 3.94X10-7 atm-cu m/mole (est). [REF-77]
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