1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : DISULFOTON
1-2 CAS REGISTRY NUMBER          : 298-04-4
1-3 SYNONYMS:
    M-74 [REF-1, p.320]; S 276 [REF-1, p.320]; BAY 19639 [REF-2, p.531]; Bayer 19 639 [REF-1, p.320]; BAYER 19639 ; O,O-DIAETHYL-S-(2-AETHYLTHIO-AETHYL)-DITHIOPHOSPHAT (GERMAN) ; O,O-DIAETHYL-S-(3-THIA-PENTYL)-DITHIOPHOSPHAT (GERMAN) ; O,O-DIETHYL S-(2-ETHTHIOETHYL) PHOSPHORODITHIOATE ; O,O-DIETHYL S-(2-ETHTHIOETHYL) THIOTHIONOPHOSPHATE ; O,O-diethyl-S-ethylmercapto-ethyl dithiophosphate [REF-2, p.531]; O,O-DIETHYL S-(2-ETHYLMERCAPTOETHYL) DITHIOPHOSPHATE ; O,O-DIETHYL-S-(2-ETHYLTHIO-ETHYL)-DITHIOFOSFAAT (DUTCH) ; O,O-DIETHYL S-(2-(ETHYLTHIO)ETHYL)) DITHIOPHOSPHATE ; O,O-Diethyl S-2-ethylthioethyl phosphorodithioate [REF-1, p.320]; O,O-DIETHYL 2-ETHYLTHIOETHYL PHOSPHORODITHIOATE ; O,O-DIETIL-S-(2-ETILTIO-ETIL)-DITIOFOSFATO (ITALIAN) ; DISULFATON ; Di-Syston [REF-2, p.531]; DITHIODEMETON [REF-2, p.531]; DITHIOPHOSPHATE DE O,O-DIETHYLE ET DE S-(2-ETHYLTHIO-ETHYLE) (FRENCH) ; Dithiosystox [REF-2, p.531]; Ekatine [REF-3, p.342]; ENT 23 347 [REF-1, p.320]; ENT 23,437 ; ENT 23347 [REF-2, p.531]; ENT-23437 ; O,O-ETHYL S-2(ETHYLTHIO)ETHYL PHOSPHORODITHIOATE ; Ethylthiodemeton [REF-4, p.C-124]; S-2-(ETHYLTHIO)ETHYL O,O-DIETHYL ESTER OF PHOSPHORODITHIOIC ACID ; ETHYL THIOMETON ; Frumin [REF-3, p.342]; Frumin G [REF-2, p.531]; Frumin AL [REF-2, p.531]; Insyst-D [REF-4, p.C-124]; Phosphorodithioic acid O,O-diethyl S-[2-(ethylthio)ethyl] ester [REF-2, p.531]; PHOSPHORODITHIONIC ACID, S-2-(ETHYLTHIO)ETHYL-O,O-DIETHYL ESTER ; Solvigran [REF-5, p.A167/Aug 87]; Solvirex [REF-2, p.531]; Thiodemeton [REF-2, p.531]
1-4 MOLECULAR FORMULA            : C8-H19-O2-P-S3 [REF-2, p.531]

1-5 SHIPPING NUMBER/NAME:
    NA 2783; Disulfoton
    UN 2783; Organophosphorus pesticides, solid, toxic, NOS
    UN 3018; Organophosphorus pesticides, liquid, toxic, NOS
    UN 2784; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, solid, toxic, NOS; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C; Organophosphorus pesticides, liquid, toxic, NOS
1-6 STCC NUMBER/NAME:

    49 215 11; Disulfoton (agricultural insecticides, not elsewhere classified, liquid)

    49 215 12; Disulfoton (agricultural insecticides, not elsewhere classified, other than liquid)

    49 215 13; Disulfoton (insecticides, other than agricultural, not elsewhere classified)

    49 215 08; Disulfoton mixture, dry (agricultural insecticides, not elsewhere classified other than liquid)

    49 215 09; Disulfoton mixture, liquid (agricultural insecticides, not elsewhere classified, liquid)

2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    OILY, COLORLESS LIQUID [REF-6, p.243]

    Pure compound: yellow liquid [REF-7]

    Oily, colorless to yellow liquid [Note: Technical product is a brown liquid]. [QR] [REF-8, p.124]

2-2 ODOR:

    CHARACTERISTIC OF SULFUR CMPD [REF-9]

    Characteristic, sulfur odor. [QR] [REF-8, p.124]

3*** SAFETY HAZARDS AND PROTECTION ***

3-1 HAZARDS SUMMARY: 

  . The major hazards encountered in the use and handling of disulfoton stem from its toxicologic properties as an organophosphate pesticide. Direct contact with disulfoton may cause burns to the skin and eyes. Systemic effects from skin absorption, ingestion, or inhalation range from headache, weakness, and disorientation, to convulsions, coma, and death from respiratory arrest. The ACGIH TLV of 0.1 mg/cu m serves to limit general room contamination, and thereby cutaneous exposure as well. Nevertheless, those involved in the manufacture, formulation, and application of this brownish-to-yellowish, aromatic liquid should assure protection by wearing goggles, gloves, rubber boots, long sleaved overalls made of a tight fabric or polyvinyl chloride with tight collars and cuffs, and a respirator with an activated-carbon gas filter cartridge (or a self-contained breathing apparatus). Strict personal hygiene is equally important; which includes the prohibition of smoking and eating during work, the thorough washing with soap after work, the changing to clean clothes before going home, and the routine washing of contaminated work clothing. Disulfoton will not ignite easily, but it will burn with the possible production of irritating or poisonous gases. For small fires, extinguish with dry chemical, CO2, water spray (not a solid stream), fog, or foam, and for large fires, use water spray, fog, or foam. Wear positive pressure breathing apparatus and protective clothing. Runoff from fire control water may give off poisonous gases or cause water polution and should, therefore, be diked for later disposal. Although oxidizable in air, disulfoton is stable upon proper storage; with a shelf life at 20 deg C of at least 2 yr. Containers of disulfoton may be shipped by air, rail, road, or water, and, for both domestic and international compliance, should be affixed with labels stating, "Keep Away From Food", and "Poison". Small liquid spills of disulfoton may be reduced to a solid phase by evaporation, and then removed by vacuum cleaning. Large land spills should be deposited in excavated pits, ponds, or holding areas (that, with time permitting have been sealed with an impermeable flexible membrane liner) and the bulk material absorbed with fly ash or cement powder. Surface flow should be diked with sand bags or soil. Spills of disulfoton in bodies of water may first need to be trapped at the bottom with sand bag barriers and treated with activated carbon. Trapped material is then removed by mechanical lifts or dredges. Before permanent land disposal of disulfoton, consult with environmental regulatory agencies. In addition to land disposal, disulfoton is a good candidate for liquid injection, rotary kiln, and fluidized bed forms of incineration. 

3-2 DOT EMERGENCY GUIDELINES: 

  . 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, 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. [QR] [REF-10, p.G-152]

4***FIRE AND REACTIVITY ***
4-1 FIRE POTENTIAL: 

  . ... Flammable in xylene solution. [REF-11, p.8:5/1988]

4-2 FIRE FIGHTING PROCEDURES: 

  . If material is on fire or involved in a fire: Do not extinguish fire unless flow can be stopped. Use water in flooding quantities as fog. 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. [REF-12, p.211]

4-3 TOXIC COMBUSTION PRODUCTS: 

  . Highly toxic oxides of sulfur and phosphorus are emitted. [REF-11, p.8:5/1988]

4-4 REACTIVITIES AND INCOMPATIBILITIES: 

  . Alkalis. [QR] [REF-13, p.124]

5***PROTECTIVE EQUIPMENT AND CONTROLS ***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Wear goggles, gloves, rubber boots, and long sleeved coveralls with tight collars and cuffs. [REF-14, p.393]

  . Wear self-contained breathing apparatus. ... Wear full protective clothing. /Organophosphorus pesticide, liquid, not otherwise specified, (compounds and preparations, agricultural insecticides, not elsewhere classified, liquid)/ [REF-12, p.384]

  . WORKERS HANDLING AND APPLYING ORGANOPHOSPHORUS PESTICIDES ... MUST BE GIVEN PERSONAL PROTECTIVE EQUIPMENT COMPRISING OVERALLS MADE OF A TIGHT FABRIC OR POLYVINYL CHLORIDE, GLOVES AND RUBBER BOOTS. THEY MUST WEAR A RESPIRATOR WITH AN ACTIVATED-CARBON GAS FILTER CARTRIDGE AFFORDING PROTECTION FOR A DETERMINED NUMBER OF WORKING HOURS. THE EYES SHOULD BE PROTECTED BY GOGGLES. /ORGANOPHOSPHORUS PESTICIDES/ [REF-15, p.1645]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-13, p.124]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-13, p.124]

  . Eyewash fountains should be provided in areas where there is any possbility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-13, p.124]

  . Facilities for quickly drenching the body should be provided within the immediate work area for emergency use where there is a possibility of exposure. [Note: It is intended that these facilities provide a sufficient quantity or flow of water to quickly remove the substance from any body areas likely to be exposed. The actual determination of what constitutes an adequate quick drench facility depends on the specific circumstances. In certain instances, a deluge shower should be readily available, whereas in others, the availability of water from a sink or hose could be considered adequate.] [QR] [REF-13, p.124]

5-2 OTHER PREVENTATIVE MEASURES:

  . Smoking, eating, and drinking before washing should be absolutely prohibited when any pesticide of moderate or higher toxicity is being handled or used. /Pesticides/ [REF-15, p.1619]

  . If material is not on fire and not involved in a fire: Keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary, attempt to stop leak if without hazard. Use water spray to knock-down vapors. [REF-12, p.211]

  . Adequate ventilation /should be provided/. [REF-16, p.205]

  . Avoid contact with liquid. Keep people away. ... Stop discharge if possible. Isolate and remove discharged material. Notify local health and pollution control agencies. [REF-9]

  . /In case of a spill/, notify local health and wildlife officials. Notify operators of nearby water intakes. [REF-9]

  . CONTAINERS ... SHOULD BE CLEANED WITH A SUSPENSION OF BLEACHING POWDER IN WATER OR WITH OTHER ALKALINE SOLN AFTER SOAKING FOR 24 HR AND THEN BE RINSED WITH HOT WATER. /ORGANOPHOSPHORUS PESTICIDES/ [REF-15, p.1024]

  . THE STRICT OBSERVANCE OF HYGIENE RULES NO SMOKING AND NO FOOD INTAKE DURING WORK, THOROUGH WASHING WITH SOAP AFTER WORK, CHANGING PROTECTIVE CLOTHING BEFORE GOING HOME IS OF THE UTMOST IMPORTANCE. /ORGANOPHOSPHORUS PESTICIDES/ [REF-15, p.1645]

  . THE PROTECTIVE CLOTHING SHOULD BE KEPT IN SEPARATE PLACES WHERE IT CANNOT BE CONTAMINATED WITH TOXIC CHEMICALS. IT SHOULD BE FORBIDDEN TO KEEP THIS CLOTHING IN LIVING QUARTERS. PROTECTIVE CLOTHING MUST BE WASHED AT LEAST ONCE A WEEK AND EACH TIME IT IS CONTAMINATED WITH PESTICIDES. BEFORE WASHING THE CLOTHING SHOULD BE SOAKED FOR SEVERAL HOURS IN A CALCIUM CARBONATE SOLUTION. /PESTICIDES/ [REF-15, p.1645]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-13, p.124]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-13, p.124]

  . Work clothing that becomes wet or significantly contaminated should be removed or replaced. [QR] [REF-13, p.124]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-13, p.124]

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

6-1 STABILITY/SHELF LIFE: 

  . OXIDIZABLE IN AIR /SRP: TO SULFOXIDES, SULFOXONES AND THEIR OXONES/. [REF-17, p.513]

  . Stable upon storage (shelf life at 20 deg C > or = 2 yr. [REF-1, p.320]

  . Relatively stable in acidic and neutral media. Hydrolyzed in alkaline media. [REF-5, p.A167/Aug 87]

6-2 STORAGE CONDITIONS: 

  . Store in original container, preferably in a locked area, away from children, food, feed. [REF-4, p.C-125]

  . Glass jars; earthenware jars; composition jars; chipboard boxes; pasteboard boxes; fiber cartons; metal drums; wooden boxes. ... Keep away from heat and water. [REF-11, p.8:5/1988]

6-3 CLEANUP METHODS: 

  . Spillages of pesticides at any stage of their storage or handling should be treated with great care. Liquid formulation volumes may be reduced ... by evaporation. Dry sweeping of solids is always hazardous: These should be removed by vacuum cleaning or by dissolving them in water or other solvent in the factory environment. /Pesticides/ [REF-15, p.1619]

  . Environmental considerations - Land spill: Dig a pit, pond, lagoon, or holding area to contain liquid or solid material. /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with an impermeable flexible membrane liner./ Dike surface flow using soil, sand bags, foamed polyurethane, or foamed concrete. Absorb bulk liquid with fly ash or cement powder. /Disulfoton mixture (Organophosphorus pesticides, liquid, nos)/ [REF-18, p.387]

  . Environmental considerations - Land spill: Dig a pit, pond, lagoon, or holding area to contain liquid or solid material. Cover solids with a plastic sheeet to prevent dissolving in rain or fire fighting water. /Disulfoton mixture (Organophosphorus pesticides, solid, nos)/ [REF-18, p.388]

  . Environmental considerations - Water spill: Use natural deep water pockets, excavated lagoons, or sand bag barriers to trap material at bottom. If dissolved, in the region of 10 ppm or greater concn, apply activated carbon at ten times the spilled amount. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Disulfoton mixture (Oragnophosphorus pesticides, solid, nos)/ [REF-18, p.388]

  . Environmental considerations - Water spill: If dissolved, in the region of 10 ppm or greater concn, apply activated carbon at ten times the spilled amount. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Disulfoton mixture (Oragnophosphorus pesticides, liquid, nos)/ [REF-18, p.387]

  . Absorb /small spill/ with paper towels. [REF-16, p.591]

  . /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with an impermeable flexible membrane liner./ 

6-4 DISPOSAL METHODS: 

  . Group I Containers: Combustible containers which formerly contained organic or metallo-organic pesticides, except organic mercury, lead, cadmium, or arsenic compounds, should be disposed of in a pesticide incinerator or buried in a specially designated landfill as noted in 165.8(a); except that small quantities of such containers may be burned in open fields by the user of the pesticide when such open burning is permitted by State and local regulations, or buried singly by the user in open fields with due regard for protection of surface and sub-surface water. /Organo or metallo-organic pesticides/ [REF-19]

  . Group II Containers: Non-combustible containers whichformerly contained organic or metallo-organic pesticides except organic mercury, lead, cadmium, or arsenic compounds should first be triple-rinsed. Containers in good condition may then be returned to the pesticide manufacturer or formulator of the pesticide product, or drum reconditioner for reuse with the same chemical class of pesticide previously contained provided such reuse is legal under currently applicable US Department of Transportation regulations including those set forth in 49 CFR 173.28. Other rinsed metal containers should be punctured to facilitate drainage prior to transport to a scrap metal facility for recycling or for disposal or burial. All rinsed containers may be crushed an and disposed of by burial in a sanitary landfill, in conformance with State and local standards or buried in the field by the user of the pesticide. Unrinsed containers should be disposed of in a specially designated landfill, or subjected to incineration in a pesticide incinerator. /Organic or metallo-organic pesticides/ [REF-20]

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P039, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-21]

  . Good candidate for liquid injection incineration with a temperature range of 650 to 1600 deg C and a residence time of 0.1 to 2 seconds. Also, a good candidate for rotary kiln incineration with a temperature range of 820 to 1600 deg C and a residence times for liquids and gases, seconds; Solids, hours. Also, a good candidate for fluidized bed incineration with a temperature range of 450 to 980 deg C with residence times for liquids and gases, seconds; Solids, longer. [REF-22, p.3-8]

  . Mix disulfoton with excess calcium oxide or sodium hydroxide & sand or other adsorbent in a pit or trench at least 0.5 m deep in a clay soil. Sodium hydroxide (or sodium carbonate) can also be added to the mixture to help speed the reactions when calcium oxide is used as the main alkali. The amt of calcium oxide or sodium hydroxide to use depends on the amt of pesticide to be disposed of and, to some extent, the concentration of active ingredient in the pesticide and the actual chemical nature of the active ingredient. A practical guideline, in the absence of specific directions, is to use an approx volume or weight of alkali from one-half of to the same as that of the pesticide. For dilute formulations, such as a 1% soln or dust, the amount of calcium oxide or sodium hydroxide can be reduced by one-half. For very concentrated pesticides (over 80% active ingredient) the amt of calcium oxide or sodium hydroxide can be doubled, but the concentrate should be mixed first with water (or soapy water) before reaction with the alkali. For safety, a preliminary test should be made in which very small amt of the pesticide and alkali are mixed and observed briefly to make sure it does not react too vigorously. Sizable quantities of pesticides can be disposed of in several smaller batches, rather than all at once, for added safety. Recommendable methods: Incineration, hydrolysis, adsorption, & landfill. Peer-review: Avoid skin contact. Large amt - incinerate in a unit with effluent gas scrubbing. Hydrolyze with 6% potassium hydroxide in isopropanol under reflux for 30 min. Adsorb product on vermiculite, then incinerate or dispose of in a landfill. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-23, p.240]

  . Hydrolysis: Alkaline hydrolysis leads to complete degradation. Alkaline salts of O,O-dimethylphosphorothioic acid and ethylthioethyl mercaptan are non-toxic. Acid hydrolysis: Slow degradation rate. Essentially the same products as alkaline hydrolysis. [REF-23, p.241]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 CAPRA AEGAGRUS (DOMESTIC GOAT) MALE ORAL <15.0 MG/KG, > 60 MO OLD /SAMPLE PURITY 97%/ [REF-24, p.34]

    LD50 Rat female dermal 6 mg/kg [REF-25, p.226]

    LD50 Rat male dermal 25 mg/kg [REF-25, p.226]

    LD50 Rat male oral 6.8 mg/kg [REF-25, p.226]

    LD50 Rat female oral 2.3 mg/kg [REF-25, p.226]

    LD50 Rat ip 5.4 mg/kg weanling [REF-25, p.226]

    LD50 Rat ip 25 mg/kg adult [REF-25, p.226]

    LD50 Rat oral 2-12 mg/kg [REF-5, p.A167/Aug 87]

    LD50 Rat percutaneous 6-15 mg/kg [REF-5, p.A167/Aug 87]

7-2 HUMAN TOXICITY EXCERPTS:

    FIVE ... SUBJECTS ... GIVEN DISULFOTON @ 0.75 MG/KG FOR 30 DAYS. MEASUREMENT OF PLASMA & RED CELL CHOLINESTERASE DURING ADMIN PERIOD & FOR 30 DAYS THEREAFTER SHOWED NO DECR IN CHOLINESTERASE ... . [REF-26, p.616]

    SYMPTOMATOLOGY: 1. Nausea is often the first symptom, followed by vomiting, abdominal cramps, diarrhea, and excessive salivation (sialorrhea). Hypothermia has been reported in animals and at least once in man as an early sign. 2. Headache, giddiness, vertigo, and weakness. 3. Rhinorrhea and a sensation of tightness in the chest are common in inhalation exposures. 4. Blurring or dimness of vision, miosis (with fixed pinpoint pupils), tears, ciliary muscle spasm, loss of accommodation, and ocular pain. None of these eye effects are diagnostically dependable except in primary ocular exposures. Indeed, mydriasis is sometimes seen, probably due to sympatho-adrenal discharge. /Parathion/ [REF-27, p.III-340]

    SYMPTOMATOLOGY: 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 and twitching of muscles (particularly of the tongue and eyelids), and generalized profound weakness. 7. Mental confusion, disorientation, and drowsiness. 8. Difficulty in breathing, excessive secretion of saliva and of respiratory tract mucus, oronasal frothing, cyanosis, pulmonary rales and rhonchi, and hypertension (presumably due to asphyxia). 9. Random jerky movements, incontinence, convulsions, and coma. 10. Death primarily due to respiratory arrest arising from failure of the respiratory muscles, intense bronchoconstriction, or all three. /Parathion/ [REF-27, p.III-340]

    ACCUMULATION OF ACETYLCHOLINE IN CNS IS BELIEVED TO BE RESPONSIBLE FOR TENSION, ANXIETY, RESTLESSNESS, INSOMNIA, HEADACHE, EMOTIONAL INSTABILITY, & NEUROSIS, EXCESSIVE DREAMING & NIGHTMARES, APATHY, & CONFUSION ... DESCRIBED AFTER ORGANOPHOSPHATE POISONING. /ORGANOPHOSPHATE INSECTICIDES/ [REF-28, p.528]

    OXIDATIVE METABOLITES ... ARE @ LEAST AS TOXIC AS PARENT CMPD. [REF-26, p.617]

    Vapor is poisonous if inhaled. [REF-9]

    Disulfoton is very highly toxic to all mammalian systems by all routes of exposure. [REF-29]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    MUTAGENICITY: MUTATION RESEARCH 76: 169 (1980). ESCHERICHIA COLI WP2,UVRA - REVERSE MUTATION STUDIES WITH METABOLIC ACTIVATION: NEGATIVE. [REF-30]

    ACUTE SYMPTOMS /FOLLOWING ORAL ADMIN/: ATAXIA, WING DROP, IMMOBILITY, MORTALITIES ALL OCCURRED BETWEEN 2 & 3 HR AFTER TREATMENT. DOSES AS LOW AS 4.24 BUT NOT 3.0 MG/KG PRODUCED MORTALITY IN MALLARDS. [REF-31, p.52]

    RATS SHOW ACQUIRED TOLERANCE, FOLLOWING INITIAL DECR IN CHOLINESTERASE AFTER EACH DOSE, INDICATING THAT THERE IS RAPID ADJUSTMENT OF ANIMALS. [REF-25, p.226]

    ... HIGHLY TOXIC TO FISH, CRUSTACEANS, & TERRESTRIAL WILDLIFE ... HOWEVER, THERE ARE NO REPORTED KILLINGS OF WILDLIFE, FISH, OR OTHER AQUATIC ORGANISMS ... . [REF-26, p.615]

    DISYSTON HAD NO EFFECT ON CHINESE HAMSTER LUNG V79 CELLS. [REF-32]

    Toxic to bees. [REF-5, p.A167/Aug 87]

    The calculated percutaneous LD50 for 9 to 11 month old mallard drakes (n= 8) after a 24 hr dermal foot exposure is 192 (CL 96.0-384) mg/kg. Signs observed after percutaneous treatment included ... high carriage, dyspnea, using wings to aid pedestrian locomotion, wing shivers, and penile extrusion. Mortalities /resulted/ between 5 and 24 hr after initiation of treatment. Remission took up to two days after end of treatment. [REF-24, p.34]

    The 30 day EMLD (estimated minimum lethal dose) for 5 to 6 month old pheasants of both sexes (n = 12) is 3.00 mg/kg. Acetylcholinesterase activity measurements were made on pheasant mortalities and sacrificed survivors of the 30 day EMLD test. When compared with their controls (n=6, range = 1.299-1.366), survivors sacrificed on the day after final dosage of 6.00 mg/kg/day for 30 days showed 53.6% inhibition (n=3, delta pH/45 min = 0.617, S = 0.098, range = 0.530-0.724), whereas mortalities showed 91.7% inhibition (n=3, delta pH/45 min = 0.110, S = 0.080, range = 0.029-0.188). When compared with their controls (n=6, delta pH/45 min = 1.097, S = 0.068, range = 0.996-1.159), sacrificed survivors of the 3.00 mg/kg/day treatment level showed 31.7% inhibition (n = 5, delta pH/45 min = 0.749, S = 0.140, range = 0.573-0.903); The single mortality showed only 18.1% inhibition (n = 1, delta pH/45 min = 0.898). [REF-24, p.34]

    ... STUDIES OF STIMULATION OF LIVER MICROSOMAL ENZYME ACTIVITY ... STIMULATING CMPD PHENOBARBITAL, DOSAGE REGIMEN 50 MG/KG/DAY FOR 5 DAYS, SPECIES MICE, TEST FOR ENZYME EFFECT. TEST CMPD: DISULFOTON, METHODS: TOXICITY IN VIVO, RESULTS: DECR. /FROM TABLE/ [REF-33, p.123]

    MUSCARINIC SIGNS OF /ORGANOPHOSPHORUS CMPD/ ... CONSIST OF HYPERSALIVATION, LACRIMATION, SWEATING & NASAL DISCHARGE. MIOSIS, DYSPNEA, VOMITING, DIARRHEA & FREQUENCY OF URINATION ... NICOTINIC EFFECTS CONSIST OF FASCICULATION OF MUSCLES, WEAKNESS & PARALYSIS. CENTRAL /NERVOUS SYSTEM/ EFFECTS INCLUDE NERVOUSNESS, APPREHENSION, ATAXIA, CONVULSIONS & COMA. DEATH IS DUE TO RESP FAILURE, OR SOMETIMES CARDIAC ARREST. THERE IS LITTLE DIFFERENCE BETWEEN SIGNS PRODUCED BY DIFFERENT ... CMPD, BUT ROUTE OF ABSORPTION MAY INFLUENCE ONE SYSTEM MORE THAN ANOTHER. /ORGANOPHOSPHORUS CMPD/ [REF-34, p.153]

    ... Administration of disulfoton for 10 days (2 mg/kg/day) by gavage decreased the number of muscarinic receptors in the cortex of rats from 1.1 to 0.7 pmol/mg of protein without changing the affinity of the receptors (both measured by binding of (3)H quinuclidinyl benzilate. Acetylcholinesterase was inhibited by 85%. [REF-35]

    A significant change was noted in the aquatic (vO), aerial (VO), and total (v+V)O consumption of Anabas testudineus exposed to 4.0 and 10.5 mg/l Di-Syston. After 1 hr of exposure to /both of the concentrations/, significant decreases were noticed in the (v+V)O. Though significant increases were noted in all the measures of respiration after 3 hr of exposure, ... their effects vary from one exposure period to another. The fish held in the 4.0 mg/l Di-Syston concn resumed a normal pattern of bimodal respiration after 120 and 96 hr, respectively. Further, the pattern of changes in (v+V)O closely followed the changes /noted/ in VO rather than vO indicating that the fish held in pesticide medium predominantly relied on aerial respiration. A direct correlation was noticed between VO consumption and the surfacing frequency of the fish exposed to Di-Syston. [REF-36]

    Disyston at 4.0 mg/l elevated blood glucose and led to low levels of lactic acid in the liver, muscle, and blood of Anabas testudineus. At 3 hr muscle glycogen returned to normal, whereas liver glycogen /exhibited/ an increase. A steady decline in muscle and liver glycogen levels from 6 hr indicated poor replenishment. Liver glycogen levels in fish treated with 10.5 mg disyston/l showed a steady decline, where as /muscle/ glycogen showed a decrease only between 3 and 6 hr of exposure. [REF-37]

    Repeated exposures to organophosphorus insecticides has been shown to cause a decrease of cholinergic muscarinic receptors in brain and in peripheral tissues. These changes are believed to be involved in the development of tolerance to organophosphorus toxicity and may play a role in cognitive dysfunctions observed following repeated organophosphorus exposure. Recently, cholinergic muscarinic receptors identified in circulating lymphocytes have been shown to be modulated similarly to brain cholinergic muscarinic receptors following repeated organophosphorus exposure, suggesting that these peripheral cells may be useful as indicators of cholinergic muscarinic receptor changes in the central nervous system. This study was designed to further investigate whether cholinergic muscarinic receptors on lymphocytes could serve as a biomarker for changes in brain cholinergic muscarinic receptors during prolonged organophosphorus exposure and during recovery from such exposure. Using the cholinergic muscarinic receptor antagonist (3)H quinuclidinyl benzilate to label cholinergic muscarinic receptors, it was found that exposure to disulfoton for 14 days (2 mg/kg/day by gavage) caused a significant decrease (25-35%) in muscarinic receptors density in the cerebral cortex, hippocampus, and striatum, as well as in circulating lymphocytes. The decline of cholinergic muscarinic receptor density in lymphocytes paralleled those observed in brain, particularly in cortex and hippocampus, during exposure to disulfoton; however, while brain cholinergic muscarinic receptor levels recovered slowly after termination of exposure and remained significantly reduced 4 wk after the last treatment, (3)H quinuclidinyl benzilate binding in lymphocytes recovered rapidly within 1 wk. Similarly, lymphocyte acetylcholinesterase activity was significantly inhibited and correlated well with brain acetylcholinesterase activity during exposure, but the recovery was rapid relative to acetylcholinesterase activity in brain. [REF-38]

    Male Long Evans rats were injected ip for 30 days with 0, 0.5, 1, or 2 mg/kg of disulfoton in corn oil. Clinical signs and motor activity were measured during the course of repeated exposure. Cognitive function, as measured in the Morris water maze, and passive avoidance procedures were assessed near the end of the dosing regimen. Regional brain acetylcholinesterase activity was measured during the course of dosing while the total number of muscarinic receptors was measured at the end of the dosing regimen. Tolerance developed rapidly to the clinical signs produced by disulfoton, but not to the disulfoton induced decrease in motor activity. Disulfoton affected the acquisition of water maze performance, but had no effect on passive avoidance acquisition or retention. Repeated exposure to disulfoton decreased brain acetylcholinesterase activity and the number of (3)H quinuclidinyl benzilate binding sites. These data indicate that, in spite of muscarinic receptor down-regulation that followed repeated exposure to disulfoton, animals become tolerant to only some of the functional effects produced by this chemical. [REF-39]

    Male Long Evans rats were gavaged daily with 2 mg/kg disulfoton for 14 days. Rats were observed for clinical signs of toxicity. Selected rats were killed at various times during and up to 6 wk after exposure and the brains were removed and dissected into the cortex, medulla pons, hippocampus, and striatum. The effects of disulfoton on the binding affinity of the M1 and M2 receptor subtypes in the brain parts were determined using a radioligand binding assay with tritiated telenzepine and AFDX-384, respectively. Disulfoton decreased the receptor densit of the M1 receptor in the cortex, hippocampus, and striatum by 16.1, 27.6, and 35.5%, respectively. The receptor densities of the M2 receptor in the cortex, medulla pons, hippocampus, and striatum were decreased by 21.7, 11.0, 17.0, and 30.2%, respectively. The affinity constants of both receptors were not affected by disulfoton. The receptor densities of both receptors recovered to the control values during the post exposure recovery period. Recovery of the M2 receptor density was slower than that of the M1 receptor density. The difference in the recovery rate was most pronounced in the hippocampus. It was suggested that brain M1 and M2 muscarinic receptor subtypes may be similarly regulated after organophosphate exposure. The slower post exposure recovery of the M2 receptor may reflect the need to transport newly synthesized receptor proteins through long projection neurons which innervate the hippocampus and cortex. [REF-40]

    The effects of acute and chronic toxicity due to disulfoton and fenitrothion on the liquid metabolism in tissues of white leghorn chicks (Gallus domesticus) was studied by using (32)P phosphate, (2)-(14)C acetate and U-(14)C glucose as precursors. During acute toxicity, the biosynthesis of fatty acids and aerobic oxidation of glucose appear to be inhibited in nervous tissues. However, during chronic toxicity, the biosynthesis of fatty acids is not inhibited. The biosynthesis of phospholipids is depressed in certain tissues due to decreased availability of diglyceride precursors during acute toxicity. During chronic toxicity, the formation of diglyceride from phosphatidic acid appears to be inhibited. [REF-41]

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-42]

    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 PRODUCETS 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-43]

    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-43]

    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-44]

    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 OVE 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-45]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOCHOSPHATE 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-46]

    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-47]

    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-48]

8-2 MEDICAL SURVEILLANCE:

    Weekly determinations of cholinesterase. Remove from exposure when cholinesterase in blood cell or plasma falls to 50% of normal. May return to work when cholinesterase is again above 75% of normal. [REF-16, p.205]

    ... Workers ... must undergo an annual medical exam at the beginning of each agricultural season. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS , mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). Blood cholinesterase activity must be determined before work starts. In the event of prolonged work periods, this activity should be determined at intervals of 3-4 days. Persons exhibiting a fall in cholinesterase activity of 25% or more must be transferred to other work where they are not exposed ... until /cholinesterase level/ is completely restored. /Organophosphorus pesticides/ [REF-15, p.1646]

9*** METABOLISM AND PHARMACOLOGY ***

9-1 POPULATIONS AT SPECIAL RISK: 

    Work ... must not be carried out by young persons under 18 yr, expectant or nursing mothers, or persons for whom work with toxic chemicals is contraindicated on account of their state of health; the same applies to alcoholics. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS, mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). /Organophosphorus pesticides/ [REF-15, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    TOXICANTS CAN BE ABSORBED BY INHALATION, INGESTION, AND SKIN PENETRATION. ... ALL UNDERGO HYDROLYTIC DEGRADATION IN LIVER AND OTHER TISSUES, USUALLY WITHIN HR OF ABSORPTION. DEGRADATION PRODUCTS ARE OF LOW TOXICITY, AND ARE EXCRETED IN URINE AND FECES. /ORGANOPHOSPHATE CHOLINESTERASE-INHIBITING PESTICIDES/ [REF-49, p.2]

    /THEY/ ... ARE RAPIDLY ABSORBED THROUGH MUCOUS MEMBRANE OF DIGESTIVE SYSTEM, RESPIRATORY SYSTEM & THE SKIN, & CONVEYED BY THE BLOOD TO VARIOUS BODY TISSUES. ... THE MAIN ROUTE OF ELIMINATION ... /IS/ THE KIDNEYS. /ORGANOPHOSPHORUS PESTICIDES/ [REF-15, p.1638]

    Organophosphates are efficiently absorbed by inhalation, injestion, and skin penetration. /Organophosphate pesticides/ [REF-49, p.2]

9-3 METABOLISM/METABOLITES:

    INITIAL RAPID CONVERSION TO SULFOXIDE IS FOLLOWED BY OXIDN TO SULFONE & OXIDATIVE DESULFURATION TO DISULFOTOXON SULFOXIDE & SULFONE. HYDROLYSIS COMPETES WITH OXIDATIVE PROCESS TO FORM VARIOUS PHOSPHORIC ACIDS. METABOLISM ... IN PLANTS PARALLELS THAT IN MAMMALS. [REF-26, p.616]

    ... IP INJECTION OF LABELED DI-SYSTON INTO RATS ... IN URINE COLLECTED ... ONLY HYDROLYTIC PRODUCTS ... IDENTIFIED: DIETHYL PHOSPHATE, DIETHYL PHOSPHOROTHIOATE, DIETHYL PHOSPHORODITHIOATE, & INORG PHOSPHATE. [REF-50, p.181]

    ANALYSIS OFURINE OF DISULFOTON FORMULATORS REVEALED DIETHYL PHOSPHATE (56%), DIETHYL PHOSPHOROTHIOATE (34%), AND DIETHYL THIOPHOSPHATE (19%). [REF-51]

    The metabolic pathways for distribution in animals and insects and in plants arevery much alike and also similar to those for phorate. The initial step of oxidation is formation of sulfoxide analog, which can be either desulfurated or oxidized to sulfone. Similar hydrolytic products are also found. [REF-52, p.267]

    Disulfoton was applied to strawberries for aphid control. Residues contained traces of the sulfoxide, sulfone, and oxygen analog of the sulfone of disulfoton. [REF-53, p.291]

    /Disulfoton/ is metabolized in plants /and/ animals ... to the sulphoxide and sulphone, to the corresponding phosphorothioate analogues (of dimeton-S), and finally, to derivatives of O,O-diethyl hydrogen phosphate and 2-ethylthioethyl mercaptan. [REF-1, p.320]

9-4 MECHANISM OF ACTION:

    The main feature of the toxic mechanism of organophosphorus pesticides is inhibition of the esterase enzyme activity, in particular of cholinesterase, which plays an important physiological part. Organophosphorus pesticides can also indirectly interact with the biochemical receptors of acetylcholine. /Organophosphorus pesticides/ [REF-15, p.1638]

    Organophosphates poison insects and mammals primarily by phosphorylation of the acetylcholinesterase enzyme at nerve endings. ... At sufficient dosage, loss of enzyme function allows accumulation of acetylcholine (the impulse- transmitter substance) at cholinergic neuroeffector junctions (muscarinic effects, and at skeletal myoneural junctions and in autonomic ganglia (micotinic effects). Organophosphates also impair nerve impulse transmission in the brain ... . /Organophosphate pesticides/ [REF-49, p.2]

9-5 INTERACTIONS:

    DISULFOTON WAS FED TO RATS IN A DIETARY CONCN THAT DEPRESSED ACETYLCHOLINESTERASE BUT WAS INSUFFICIENT TO CAUSE CHOLINERGIC SIGNS. IT INDUCED TOLERANCE TO THE LETHAL EFFECTS OF CARBACHOL. [REF-54]

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

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Release of disulfoton to the environment probably occurs primarily during its use as an insecticide in crops of tobacco and edible foods including carrots, cucumbers, parsley, peas, and potatoes and other potential sources of release include losses during manufacturing, formulation, packaging and disposal of this pesticide. If released to soil, disulfoton will be rapidly oxidized by chemical reaction and possibly microbial metabolism to its corresponding sulfoxide and sulfone. Humic substances are expected to photosensitize chemical oxidation of this compound on soil surfaces. The half-life of disulfoton in soil is reported to range between 1 to 4 days. This compound should have little or no mobility in soil and is not expected to undergo chemical hydrolysis in moist soils with pH <8 or volatilize significantly from soil surfaces. If released to water, disulfoton will be oxidized to its corresponding sulfoxide and sulfone by reaction with photochemically generated singlet oxygen and possibly hydroxyl radicals. Humic substances are expected to photosensitize chemical oxidation of disulfoton. The half-life in water containing large amounts of humic substances ranges from 5 hours during summer to 12 hours during winter. Disulfoton has the potential to strongly adsorb to suspended solids and sediments and is not expected to undergo chemical hydrolysis at pH <8, bioaccumulate in aquatic organisms or volatilize significantly (estimated half-life 23 days). If released to the atmosphere, disulfoton is expected to exist in both vapor and particulate form. It may be oxidized by photochemically generated hydroxyl radicals (estimated vapor phase half-life 12.7 hours) or be physically removed by settling or washout in precipitation. Removal by direct photolysis should not be significant. The most probable routes of exposure to disulfoton by the general population are ingestion of contaminated foods and inhalation. Workers involved in the manufacture, handling or application of this compound may be exposed by dermal contact or inhalation. (SRC) 

10-2 ECOTOXICITY VALUES:

  . LD50 ANAS PLATYRHYNCHOS (MALLARD) MALE ORAL 6.54 MG/KG (95% CONFIDENCE LIMIT 3.76-11.4 MG/KG) 3-4 MO OLD /SAMPLE PURITY 97%/ [REF-24, p.34]

  . LC50 COLINUS VIRGINIANUS (BOBWHITE QUAIL) 715 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 617-827 PPM) AGE 14 DAYS [REF-55, p.20]

  . LC50 COTURNIX COTURNIX (JAPANESE QUAIL) 333 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 282-392 PPM) AGE 12 DAYS [REF-55, p.20]

  . LC50 PHASIANUS COLCHICUS (RING-NECKED PHEASANT) 634 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 547-737 PPM) AGE 10 DAYS [REF-55, p.20]

  . LC50 GAMMARUS FASCIATUS 52 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 49-58 UG/L) MATURE, 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 PTERONARCYS 5.0 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 3.7-6.7 UG/L) 2ND YR CLASS, 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 1850 UG/L/96 HR @ 13 DEG C, WT 1.2 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 4300 UG/L/96 HR @ 18 DEG C, WT 1.0 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 4700 UG/L/96 HR @ 18 DEG C, 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 300 UG/L/96 HR @ 24 DEG C, WT 0.3 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 60 UG/L/96 HR @ 18 DEG C, WT 0.7 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. /TECHNICAL MATERIAL, 98%/ [REF-56, p.34]

  . TLm Mercenaria mercenaria (hard clam) larva 1390 ppb/12 day static lab bioassay [REF-57, p.591]

  . TLm Crassostrea virginica (American oyster) eggs 5860 ppb/48 hr static lab bioassay [REF-57, p.590]

  . TLm Crassostrea virginica (American oyster) larva 3670 ppb/14 day static lab bioassay [REF-57, p.590]

  . TLm Mercenaria mercenaria (hard clam) eggs 55280 ppb/48 hr static lab bioassay [REF-57, p.591]

  . LC50 Coturnix in 5 day diet 275-405 ppm (95% confidence limit) slope 5.84, standard error: 1.32 [REF-58, p.66]

10-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: If released to soil, disulfoton will be rapidly oxidized by chemical reaction and possibly microbial metabolism to its corresponding sulfoxide and sulfone. Humic substances found in soil are reported to photosensitize chemical oxidation of disulfoton. Added to Portneuf silt loam at a concn of 10 and 125 ug/g soil had a half-life of 1 to 2 days and was oxidized to its sulfoxide and sulfone(1). Granular disulfoton applied in-furrow to soil at a rate of 0.5 kg active ingredient/ha was rapidly oxidized with 1, 0.13, and <0.01 ppm disulfoton (dry basis) recovered 14, 21, and 56 days after application, respectively(2). Disulfoton should have little or no mobility in soil and is not expected to undergo chemical hydrolysis in moist soils with pH <8 or volatilize significantly from soil surfaces(SRC). [REF-59]

  . AQUATIC FATE: If released to water, disulfoton will be oxidized to its corresponding sulfoxide and sulfone by reaction with photochemically generated singlet oxygen and possibly hydroxyl radicals. Humic substances are expected to photosensitize oxidation of disulfoton. The half-life of disulfoton in Aucilla River water (colored water) ranges from 5 hours during summer to 12 hours during winter(1). Disulfoton has the potential to strongly adsorb to suspended solids and sediments and is not expected to undergo chemical hydrolysis at pH <8, bioaccumulate in aquatic organisms or volatilize significantly (estimated half-life 23 days)(SRC). [REF-60]

  . ATMOSPHERIC FATE: If released to the atmosphere, disulfoton is expected to exist in both vapor and particulate form. It may be oxidized by photochemically generated hydroxyl radicals (estimated vapor phase half-life 12.7 hours) or be physically removed by settling or washout in precipitation. Disulfoton is not expected to undergo direct photolysis. (SRC) 

  . Measurable residues of ... /the sulfoxide, sulfone, and oxygen analog of the sulfone of disulfoton/ were also present in the soil 2 years after application. [REF-53, p.291]

  . Disulfoton was incubated with various soils. A number of products were formed but only disulfoton sulfone persisted in soil. The fate of disulfoton in Portneuf silt loam soil was studied. Oxidation of this compound to the sulfoxide and sulfone was observed. The half-life of disulfoton was approximately 2 days but varied somewhat with temperature and moisture. Disulfoton sulfone persisted for more than 64 days; the disulfoton and its sulfoxide 32 days or less. The corresponding oxygen analogs of the metabolites were not observed. [REF-53, p.291]

  . Terrestrial Fate: /Disulfoton/ is metabolized in ... soil to the sulphoxide and sulphone, to the corresponding phosphorothioate analogs (of demeton-S), and finally, to derivatives of O,O-diethyl hydrogen phosphate and 2-ethylthioethyl mercaptan. [REF-1, p.320]

10-4 BIODEGRADATION:

  . ADSORPTION OF DISULFOTON BY SOIL ... STUDIED BY WET SLURRY TECHNIQUE. EXTRACTION STUDIES OF SOILS & SOLN AFTER EQUILIBRATION SHOWED THAT SOME DISULFOTON WAS LOST BY MICROBIAL ALTERATION ... . [REF-50, p.181]

  . Soil microorganisms are capable of converting thioethers to sulfoxides and sulfones(1). Disulfoton was rapidly oxidized in upland (aerobic) soil and was oxidized even faster in flooded (anaerobic) soil, but transformation was very slight in sterile soil suggesting biodegradation was significant in unsterilized soils(2). However, during a later study the observed breakdown of disulfoton in sterile and glucose-amended soil was considered to provide evidence against microbial oxidation(3). Loss of disulfoton in sterilized and unsterilized soil irradiated with sunlight for 1 week was 68-87% and 68-79%, respectively, suggesting that microbial metabolism was not responsible for the loss of disulfoton(1). [REF-61]

  . When ethylthiometon was added to soil under paddy conditions, there was rapid oxidation to the corresponding sulfoxide and sulfone. In silt loam soil, under paddy conditions, reduction of the sulfoxide to ethylthiometon occurred. At 28 deg C, the half-life of ethylthiometon ... /with/ its five metabolites was about 50 days. [REF-53, p.291]

10-5 ABIOTIC DEGRADATION:

  . DI-SYSTON ... RAPIDLY CONVERTED TO ITS OXIDATIVE METABOLITES IN SOILS. CONVERSION IN SOIL ... PREDOMINANTLY BY SIDE CHAIN OXIDN OF SULFUR. OXYGEN ANALOGS FORM IN SMALL AMT ONLY. OXIDN IN FLOODED CONDITIONS WERE @ MUCH FASTER RATE THAN IN UPLAND SOILS. [REF-62, p.127]

  . Disulfoton is relatively stable to hydrolysis at pH <8.0(1). Hydrolysis products of disulfoton are diethythiophosphoric acid and beta-ethylmercaptothio ether(2). Disfulfoton is rapidly oxidized to its sulfoxide and sulfone by reaction with singlet oxygen(3,4). Disulfoton does not absorb UV light in the environmentally significant range (wavelengths >290 nm) and does not appear to be susceptible to direct photolysis(4). Humic substances found in soil and water have been shown to photosensitize oxidation of disulfoton(5). Disulfoton undergoes photosensitized oxidation, probably by reaction with singlet oxygen, to its corresponding sulfoxide and sulfone (trace amounts) when adsorbed on soil surfaces and exposed to sunlight (observed half-life approx 1 to 4 days)(4). The half-life for photosensitized oxidation of disulfoton to disulfoton sulfoxide by humic substances in distilled water ranges from approximately 4 hours during summer to 11 hours during winter(5). In dilute (100 uM) hydrogen peroxide solution 18% and 53% removal of disulfoton was observed after 125 hours under dark and sunlit conditions, respectively, and in distilled water 11% removal was observed after 125 hours under sunlit conditions(6). The half-life for disulfoton vapor reacting with photochemically generated hydroxyl radicals in the atmosphere has been calculated to be 12.7 hours based on a reaction rate constant of 1.89X10-11 cu cm/molecules-sec at 25 deg C and an ambient hydroxyl radical concn of 8.0X10+5 molecules/cu cm(7). [REF-63]

10-6 BIOCONCENTRATION:

  . The bioconcentration factor (BCF) of disulfoton in carp (Cyrinus carpio) has been measured to be approximately 450(1). Based on a measured water solubility of 25 mg/l at 22 deg C(2) and an octanol-water partition coefficient of 4.02(3), BCF values of 101 and 670, respectively, have been calculated(4,SRC). These BCF values indicate that bioaccumulation of disulfoton in aquatic organisms would not be an important fate process(SRC). [REF-64]

  . Bioconcentration factor predicted from water solubility = 25 ppm (calculated); predicted from soil adsorption coefficient = 110 (calculated). /From table/ [REF-65]

10-7 SOIL ADSORPTION/MOBILITY:

  . The soil adsorption coefficient of disulfoton has been measured to be 642 and 1104(1) and its Rf value has been determined to be 0.01 using soil thin layer chromatography(2). These Koc and Rf values indicate that disulfoton mobility in soil ranges from low to immobile(3-4) and that disulfoton should strongly adsorb to suspended solids and sediments in soil(SRC). [REF-66]

  . Koc = 1,780 (Experimental value); Koc = 740 (calculated from water solubility by regression equations). /From table/ [REF-65]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . Henry's Law constant for disulfoton has been calculated to be 1.1X10-4 atm-cu m/mole using a vapor pressure of 1.8X10-4 mm Hg at 20 deg C and a water solubility of 25 mg/l at 22 deg C(1,SRC). Based on this value for Henry's law constant, the volatilization half-life for disulfoton in a model river 1 m deep, flowing 1 m/sec, with velocity of 3 m/sec has been calculated to be 23 days(2,SRC). Due to its strong adsorption to soil disulfoton is not expected to volatilize significantly from moist or dry soil, surfaces(3,SRC). [REF-67]

11***SOURCES AND CONCENTRATIONS **

11-1 ARTIFICIAL SOURCES: 

  . Release of disulfoton to the environment probably occurs primarily during its use as an insecticide in crops of tobaco and edible foods including carrots, cucumbers, parsnip, parsley, peas, potatoes, transplanted celery, strawberries, and beets (1,2,SRC). Other potential sources of release include losses during manufacturing, formulation, packaging, and disposal of this pesticide(SRC). [REF-68]

11-2 SEDIMENT/SOIL CONCENTRATIONS: 
  . Disulfoton was detected in bottom soil from tailwater pits used to collect irrigation runoff from corn fields, 6 samples, 83% pos, 13.8 ppb mean concn, 32.7 ppb max concn and both corn and sorghum fields, 1 sample, 100% pos, 11.0 ppb(1). [REF-69]

11-3 ATMOSPHERIC CONCENTRATIONS: 

  . During 1980, disulfoton was detected in air samples obtained from 10 locations in the US - 123 samples, 0.8% pos, 0.1 ng/cu m mean concn, 4.7 ng/cu m max conc(1). [REF-70]

11-4 FOOD SURVEY VALUES: 

  . During fiscal year 1976, the Food and Drug Administration identified disulfoton in cereal by-products (1 sample), leaf and stem vegetables (1 sample), grains (1 sample), oilseed by-products (4 samples) and miscellaneous animal feed (4 samples)(1). [REF-71]

12*** HUMAN ENVIRONMENTAL EXPOSURE ***
12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . WITH ... DISULFOTON ... CUTANEOUS EXPOSURE IS LIKELY TO BE OF MORE SIGNIFICANCE THAN INHALATION UNDER MOST USE CONDITIONS. [REF-25, p.226]

  . The most probable routes of exposure to disulfoton by the general population are ingestion of contaminated foods and inhalation. Workers involved in the manufacture, handling or application of this compound may be exposed by dermal contact or inhalation. (SRC) 

  . 165 workers are potentially exposed to disulfoton based on statistical estimates derived from the NIOSH Survey conducted in 1972-1974 in the USA(1). [REF-72]

  . Those involved in the manufacture, formulation, and application of this insecticide and acaricide. [REF-14, p.393]

13*** STANDARDS AND REGULATIONS ***

13-1 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.0003 mg/kg bw [QR] [REF-73]

13-2 ALLOWABLE TOLERANCES: 

  . Tolerances are established for the combined residues of the insecticide O,O-diethyl S-(2-(ethylthio)ethyl) phosphorodithioate and its cholinesterase-inhibiting metabolites, calculated as demeton, in or on the following raw agricultural commodities: Alfalfa (fresh), barley (fodder, green), barley (straw), beans (vines), clover (fresh), corn (field, fodder), corn (field, forage), corn (pop, fodder), corn (pop, forage), corn (sweet, fodder), corn (sweet, forage), oats (fodder, green), oats (straw), peanuts (hay), peas (vines), pineapples (foliage), rice (straw), sorghum (fodder), sorghum (forage), wheat (fodder, green), wheat (straw): 5.0 ppm; Alfalfa (hay), clover (hay): 12.0 ppm; Asparagus, peppers, soybeans: 0.1 ppm barley (grain), beans (dry), beans (lima), beans (snap), broccoli, brussel sprouts, cabbage, cauliflower, cottonseed, lettuce, oats (green), peanuts, peas, pecans, pineapples, potatoes, rice, sorghum (grain), spinach, tomatoes: 0.75 ppm; Beets (sugar, roots), hops: 0.5 ppm; Beets (sugar, tops): 2.0 ppm; Coffee (beans), corn (grain), corn (pop), corn (sweet, grain (kernel with the corn husk removed), peanuts (hulls), sugarcane, wheat (grain): 0.3 ppm; Soybeans (forage), soybeans (hay): 0.25 ppm. [REF-74]

  . Tolerances for residues of O,O-diethyl S-2-(ethylthio) ethyl phosphorodithioate, calculated as demeton, in ingredients for livestock feed are established as follows: (a) 5 parts per million in dehydrated sugar beet pulp when present therein as a result of the application of the pesticide to the growing agricultural corp, provided that, if residues of demeton are also present, the total of both residues shall not exceed 5 part per million; (b) 5 parts per million in pineapple bran when present therein as a result of the application of the insecticide in the production of pineapples. [REF-75]

13-3 OSHA STANDARDS: 

  . Vacated 1989 OSHA PEL TWA 0.1 mg/cu m, skin designation, is still enforced in some states. [QR] [REF-13, p.363]

13-4 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.1 mg/cu m [skin]. [QR] [REF-13, p.124]

13-5 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.1 mg/cu m, skin [QR] [REF-76, p.35]

  . Excursion Limit Recommendation: Excursions in worker exposure levels may exceed three times the TLV-TWA for no more than a total of 30 min during a work day, and under no circumstances should they exceed five times the TLV-TWA, provided that the TLV-TWA is not exceeded. [QR] [REF-76, p.6]

  . Biological Exposure Index (BEI) adoption (1989 edition): Determinant: cholinesterase activity in red cells; Sampling Time: discretionary; BEI:70% of individual's baseline. The determinant is usually present in a significant amt in biological specimens collected from subjects who have not been occupationally exposed. Such background levels are incl in the BEI value. The determinant is nonspecific, since it is observed after exposure to some other chemicals. These nonspecific tests are preferred because they are easy to use and usually offer a better correlation with exposure than specific tests. In such instances, a BEI for a specific, less quantitative biological determinant is recommended as a confirmatory test. The biological determinant is an indicator of exposure to the chemical, but the quantitative interpretation of the measurement is ambiguous (semiquantitative). These biological determinants should be used as a screening test if a quantitative test is not practical or as a confirmatory test if the quantitative test is not specific and the origin of the determinant is in question. /Organophosphorus cholinesterase inhibitors/ [QR] [REF-76, p.102]

13-6 FEDERAL DRINKING WATER GUIDELINES: 

  . EPA 0.3 ug/l [REF-77]

13-7 STATE DRINKING WATER GUIDELINES: 

  . (AZ) ARIZONA 0.3 ug/l [REF-77]

  . (FL) FLORIDA 0.5 ug/l [REF-77]

  . (ME) MAINE 0.3 ug/l [REF-77]

13-8 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-78]

  . 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-79, 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-80, p.3097-1, 6193, 6194, 6195]

13-9 CERCLA REPORTABLE QUANTITIES: 

  . Persons in charge of vessels or facilities are required to notify the National Response Center (NRC) immediately, when there is a release of this designated hazardous substance, in an amount equal to or greater than its reportable quantity of 1 lb or 0.454 kg. The toll free number of the NRC is (800) 424-8802; In the Washington D.C. metropolitan area (202) 426-2675. The rule for determining when notification is required is stated in 40 CFR 302.4 (section IV. D.3.b). [REF-81]

  . Releases of CERCLA hazardous substances are subject to the release reporting requirement of CERCLA section 103, codified at 40 CFR part 302, in addition to the requirements of 40 CFR part 355. Disulfoton is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 500 lbs. [QR] [REF-82]

13-10 RCRA REQUIREMENTS: 

  . As stipulated in 40 CFR 261.33, when disulfoton, as a commercial chemical product or manufacturing chemical intermediate or an off-specification commercial chemical product or a manufacturing chemical intermediate, becomes a waste, it must be managed according to federal and/or state hazardous waste regulations. Also defined as a hazardous waste is any container or inner liner used to hold this waste or any residue, contaminated soil, water, or other debris resulting from the cleanup of a spill, into water or on dry land, of this waste. Generators of small quantities of this waste may qualify for partial exclusion from hazardous waste regulations (40 CFR 261.5(e)). [REF-83]

13-11 FIFRA REQUIREMENTS: 

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulation: All emulsifiable concentrates 65% and greater, all emulsifiable concentrates and concentrate solutions 21% and greater with fensulfothion 43% and greater, all emulsifiable concentrates 32% and greater in combination with 32% fensulfothion and greater. Use Pattern: All uses. Classification: Restricted. Criteria influencing restrictions: Acute dermal toxicity and acute inhalation toxicity. [REF-84]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulation: Non-aqueous solution 95% and greater. Use Pattern: Commercial seed treatment. Classification: Restricted. Criteria influencing restrictions: Acute dermal toxicity. [REF-84]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. Formulation: Granular formulations 10% and greater. Use Pattern: Indoor uses (greenhouse). Classification: Restricted. Criteria influencing restrictions: Acute inhalation toxicity. [REF-84]

  . Tolerances are established for the combined residues of the insecticide O,O-diethyl S-(2-(ethylthio)ethyl) phosphorodithioate and its cholinesterase-inhibiting metabolites, calculated as demeton, in or on the following raw agricultural commodities: Alfalfa (fresh), barley (fodder, green) barley (straw), beans (vines), clover (fresh), corn (field, fodder), corn (field, forage), corn (pop, fodder), corn (pop, forage), corn (sweet, fodder), corn (sweet, forage), oats (fodder, green), oats (straw), peanuts (hay), peas (vines), pineapples (foliage), rice (straw), sorghum (fodder), sorghum (forage), wheat (fodder, green), wheat (straw), alfalfa (hay), clover (hay), asparagus, peppers, soybeans, barley (grain), beans (dry), beans (lima), beans (snap), broccoli, brussel sprouts, cabbage, cauliflower, cottonseed, lettuce, oats (green), peanuts, peas, pecans, pineapples, potatoes, rice, sorghum (grain), spinach, tomatoes: 0.75 ppm; Beets (sugar, roots), hops: beets (sugar, tops), coffee (beans), corn (grain), corn (pop), corn (sweet, grain (kernel with the corn husk removed) peanuts (hulls), sugarcane, wheat (grain), soybeans (forage), soybeans (hay). [REF-85]

  . Tolerances for residues of O,O-diethyl S-2-(ethylthio) ethyl phosphorodithioate, calculated as demeton, in ingredients for livestock feed are established as follows: (a) 5 parts per million in dehydrated sugar beet pulp when present therein as a result of the application of the pesticide to the growing agricultural corp, provided that, if residues of demeton are also present, the total of both residues shall not exceed 5 part per million; (b) 5 parts per million in pineapple bran when present therein as a result of the application of the insecticide in the production of pineapples. [REF-75]

  . 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. Disulfoton 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: 0102; Pesticide type: Insecticide; Registration Standard Date: 12/31/84; Case Status: OPP is reviewing data from the pesticide's producers regarding its human health and/or environmental effects, or OPP is determining the pesticide's eligibility for reregistration and developing the Reregistration Eligibility Decision (RED) document.; Active ingredient (AI): disulfoton; Data Call-in (DCI) Date(s): 11/12/91, 10/13/95; AI Status: The producers of the pesticide has made commitments to conduct the studies and pay the fees required for reregistration, and are meeting those commitments in a timely manner. [QR] [REF-86, p.115]

14*** MONITORING AND ANALYSIS METHODS ***

14-1 ANALYTIC LABORATORY METHODS:

  . PRODUCT ANALYSIS: MACRO: REFLUX WITH 0.1 N POTASSIUM HYDROXIDE & BACK TITRATE. ANALYSIS BY POLAROGRAPHY. AUTOANALYZER PHOSPHORUS DETERMINATION. [REF-6, p.243]

  . RESIDUE: GLC METHODS. EXTRACTS OF CROPS ... OXIDIZED TO DI-SYSTON SULFONE & ANALYZED BY GC EMPLOYING ALKALI FLAME DETECTOR. BY MICRO-PHOSPHORUS DETERMINATION. EXTRACT WITH CARBON DISULFIDE AND SCAN OVER 8.7-10.2 U (MAIN PEAK AT 9.75 U). [REF-6, p.243]

  . GLC METHOD IS AVAILABLE THAT CAN DETECT 0.01 PPM IN MILK; & CHOLINESTERASE-INHIBITION METHOD CAN DETECT AS LITTLE AS 0.008 PPM IN 5-G CROP SAMPLE. [REF-26, p.619]

  . Disulfoton in pesticide formulations is determined by GC with FID. Di-n-butyl phthalate is used as an internal standard and calculation is based on the ratio of sample and standard peaks. [REF-87, p.V1 201]

  . A GC method for detection of disulfoton from aqueous suspensions of microcapsules is /detailed/. Standard deviations of 0.3-4.0% were obtained. [REF-88]

  . Product analysis is by GLC or paper chromatography, followed by combustion and subsequent determination of phosphate by standard methods. Residues are determined by GLC. [REF-1, p.320]

  . Analysis of products: By IR spectrophotometry, by GLC with flame ionization detector. Analysis of residues: by GLC. [REF-5, p.A167/Aug 87]

  . EPA Method 8270. Capillary Column GC/MS. This method is used for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and groundwater. This method is applicable to quantify most acidic, basic, and neutral organic compounds that are soluble in methylene chloride and are capable of being eluted without derivatization as sharp peaks from a capillary column (DB-5 or equivalent). The Practical Quantitation Limit for disulfoton is 10 ug/l in ground water and is not given in low soil/sediment. The precision and a method accuracy were found to be directly related to the concentration of the analyte and essentially independent of the sample matrix. [REF-89]

  . EPA Method 8140. GC for the determination of various organophosphorus pesticides in solid waste including disulfoton. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with flame photometer or thermionic detector. For disulfoton the method has a detection limit of 0.20 ug/l. Using spiked wastewater samples in the range 5.2 to 92 ug/l, single operator accuracy and precision of 17 analysis resulted in an average recovery of 81.9%, and a standard deviation of 9.0%. [REF-89]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective ECD for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides, and phenoxy-acid herbicides. Under the prescribed conditions for disulfoton, the method has a detection limit of 32.00 ng/l as defined by EPA. [REF-90, p.120]

  . EPA Method 507.Determination of nitrogen and phosphorus containing pesticides by GC with a nitrogen-phosphorus detector. The method is applicable to certain nitrogen and phosphorus containing pesticides in ground water and finished drinking water. Under the prescribed conditions, disulfoton has an estimated detection limit of 0.30 ug/l as defined by EPA. [REF-90, p.120]

  . EPA Method 8141. GC for the determination of various organophosphorus compounds in solid waste including disulfoton. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with flame photometer or nitrogen phosphorus detector. For disulfoton the method has a detection limit of 3.5 ug/kg in solids and 0.070 ug/l in water as defined by EPA. [REF-90, p.120]

  . EPA Method 614.GC with FPD for the determination of chlorinated herbicides including disulfoton in industrial wastewater. Under the prescribed conditions for disulfoton, the method detection limit is not determined as defined by EPA. [REF-90, p.120]

  . EPA Method 622.GC with nitrogen phosphorus detector for the determination of organophosphorus pesticides including disulfoton in industrial and municipal wastewater. Under the prescribed conditions for disulfoton, the method has a detection limit of 0.20 ug/l as defined by EPA. [REF-90, p.120]

15***MANUFACTURING AND USE INFORMATION ***

15-1 METHODS OF MANUFACTURING: 

  . [SRI] REACTION OF ETHYL 2-CHLOROETHYL SULFIDE AND SODIUM O,O-DIETHYL DITHIOPHOSPHATE 

  . BY INTERACTION OF O,O-DIETHYL HYDROGEN PHOSPHORODITHIOATE WITH BETA-CHLOROETHYL THIOETHYL ETHER. [REF-6, p.243]

  . Disulfoton is prepared by the reaction of O,O-diethylphosphorodithioic acid withB-chloroethylethylsulfide. [REF-26, p.615]

15-2 FORMULATIONS/PREPARATIONS: 

  . GRANULES & EMULSIFIABLE CONCENTRATE. COMBINATIONS: DASANIT/DI-SYSTON, EC & GRANULAR; DASANIT/DISYSTON/ETHIMETON (SANDOZ), 3-3 LB/GAL SPRAY CONCENTRATE & 10%-5% AND 4%-2% GRANULAR. [REF-91, p.C-89]

  . SEED DRESSING POWDER--50% ACTIVE INGREDIENT; 5% GRANULES AND 2% GRANULES; EMULSIFIABLE CONCENTRATE 8 LB/US GAL. [REF-6, p.243]

  . Insyst D 15% Granular [REF-91, p.C-89]

  . EKATIN TD 

  . DI-SYSTON G 

  . DISYSTOX 

  . DUTION 

  . ETHYLTHIOMETON B 

  . FRUMIN G 

  . GLEBOFOS 

  . M 74 (PESTICIDE) 

  . THIODEMETRON 

  . VUAGT 1-4 

  . VUAGT 1964 

  . Grades or purity: Technical purity - 94% (minimum) [REF-9]

  . DIMAZ 

15-3 MANUFACTURERS: 

  . Miles Inc, Hq, One Mellon Center, 500 Grant St, Pittsburgh, PA 15219-2502, (412) 394-5500; Agricultural Chemicals Division, Hawthorn Rd, PO Box 4913, Kansas City, MO 64120; Production site: Kansas City, MO 64120 [REF-92, p.833]

15-4 OTHER MANUFACTURING INFORMATION: 

  . FIRST PREPARED BY G SCHRADER & INTRODUCED IN 1956 AS EXPTL INSECTICIDE BY BAYER ... WEST GERMAN PATENT 947,369. [REF-6, p.243]

  . Types of methods of application: Soil incorporation of granulars, ground and aerial spray, and granular broadcast applications. Application rates: Range from 0.25 lbs ai/acre to 8 lbs ai/acre for broadcast applications and 0.25 oz ai/1000 ft row to 10 oz ai/1000 foot row for band treatment; also individual potted plant soil treatment uses at various rates depending on plant and pot size. [REF-29]

  . Pelleted/tableted, and ready to use formulations /are available/. [REF-29]

  . A process is /detailed/ for treating carrier granules containing a liquid pesticide to make them useful in preparing a pesticide spike which can be driven into the ground. The process comprises mixing the granular carrier containing an absorbed pesticide with a hardener to produce coated granules. ... Thus, disulfoton is absorbed on attupulgite-type clay. A urea-formaldehyde resin hardner is used and a suitable clay spike-shaped briquette by conventional techniques. Fertilizer may be mixed with the granules before briquetting to form a fertilizer-pesticide spike. [REF-93]

  . Systemic insecticide and acaricide, absorbed by the roots, with translocation toall parts of the plant, giving long lasting control. Cholinesterase inhibitor. [REF-5, p.A167/Aug 87]

  . CONTROL MAY PERSIST FOR 6 TO 8 WK FROM TREATMENT. [REF-91, p.C-89]

15-5 MAJOR USES: 

  . [SRI] INSECTICIDE FOR MITES & APHIDS ON SMALL GRAINS, CORN & SORGHUM, COTTON, OTHER FIELD CROPS, VEGETABLES, FRUIT & NUTS, ORNAMENTALS 

  . SYSTEMIC INSECTICIDE & ACARICIDE RECOMMENDED FOR COTTON, BEETS, POTATOES, HOPS, VEGETABLES, ORNAMENTALS ... AGAINST WIDE RANGE OF INSECTS & MITES. ... SHOWS SOME NEMATICIDAL ACTION WHICH MAY PERSIST FOR 6-12 WK. [REF-6, p.243]

  . Application sites: ... Cole crops, root crops, pome, strawberry and pineapple fruits, forage, field and vegetable crops, sugarcane, seed crops, forest plantings, ornamentals, and potted plants (including houseplants). [REF-29]

  . Control of aphids, thrips, mealybugs, and other sucking insects, and spider mites in ... cereals, maize, sorghum, rice, soya beans, groundnuts, lucerne, clover, ... sugar beet, hops, ... cotton, coffee, tobacco, ... fruit and nut crops, and forestry nurseries. Also prevents cucumber mosaic and potato leaf roll viruses by controlling the virus vectors. [REF-5, p.A167/Aug 87]

  . Side dressing, broadcast, in the seed furrow or foliar spray to control many insect, mite species. Seed treatment for sucking insects. [REF-4, p.C-124]

15-6 CONSUMPTION PATTERNS:
    [SRI] 65% AS AN INSECTICIDE FOR MITES & APHIDS ON SORGHUM; 33% AS AN INSECTICIDE FOR MITES & APHIDS ON SMALL GRAINS, CORN, COTTON, OTHER FIELD CROPS, VEGETABLES, FRUIT, & NUTS; 2% AS AN INSECTICIDE FOR MITES & APHIDS IN HOME & GARDEN USE (ON ORNAMENTALS) (1974) 

    Wheat, 23.4%; Broccoli, 20.1%; Cauliflower, 6.9%; Cotton, 10.6%; Lettuce, 12.5%; Turf, 5.5%; most of remainder used in production of other cole crops, other cereals and sugarbeets (1984) /California use, calculated from table/ [REF-94, p.44]

    [SRI] (1974) 2.5X10+9 G (CONSUMPTION) 

    (1984) 1.04x10+8 g /Used in California/ [REF-94, p.44]

15-7 U.S. PRODUCTION:

    [SRI] (1972) 2.27X10+9 G 

16*** CHEMICAL AND PHYSICAL PROPERTIES ***

16-1 MOLECULAR WEIGHT             : 274.38 [REF-2, p.531]

16-2 MELTING POINT                : GREATER THAN -25 DEG C [REF-17, p.512]

16-3 BOILING POINT                : 132-133 DEG C @ 1.5 MM HG, 108 DEG C @ 0.01 MM HG [REF-2, p.531]

16-4 DENSITY/SPECIFIC GRAVITY     : 1.144 @ 20 DEG C/4 DEG C [REF-2, p.531]

16-5 VAPOR PRESSURE               : 5.40X10-5 mm Hg @ 20 deg C [QR] [REF-95, p.372]

16-6 OCTANOL/WATER PARTITION COEFFICIENT:

   log Kow = 4.02 [QR] [REF-96, p.49]

16-7 SOLUBILITIES: 

  . water solubility = 12 mg/l @ 20 deg C [QR] [REF-95, p.372]

  . SOL IN MOST ORG LIQ & FATTY OILS [REF-6, p.243]

  . Miscible in n-hexane, dichloromethane, 2-propanol, toluene [REF-4, p.C-124]

16-8 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.5348 @ 20 DEG C/D [REF-2, p.531]

  . Intense mass spectral peaks: 88 m/z (100%), 89 m/z (37%), 60 m/z (24%), 61 m/z (23%) [REF-97, p.331]

  . Intense mass spectral peaks: 97 m/z, 125 m/z, 186 m/z, 274 m/z [REF-98, p.465]

16-9 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . SUSCEPTIBLE TO ALKALINE HYDROLYSIS [REF-26, p.615]

  . BROWN LIQUID /TECHNICAL/ [REF-25, p.226]

  . AROMATIC ODOR /TECHNICAL PRODUCT/ [REF-6, p.243]

  . Dark yellowish oil /Technical/ [REF-6, p.243]

  . Boiling point: 62 deg C at 0.01 mm Hg [REF-57, p.590]

  . HALF-LIFE @ PH OF 8: 21.5 HR (70 DEG C); PH 9: 7.2 HR (70 DEG C) [REF-26, p.615]

  . VOLATILITY @ 20 DEG C IS 2.7 MG/CU M [REF-6, p.243]

  . At 20 deg C, 50% loss by hydrolysis occurs in 3.04 yr at pH 1-5; at 70 deg C: in 1.2 days at pH7, 7.2 hr at pH 9. [REF-1, p.320]

  . Pale yellow oil /Technical disulfoton/ [REF-5, p.A167/Aug 87]

  . Brown liquid /Technical disulfoton/ [REF-7]

  . Henry's Law constant = 1.1X10-4 atm cu m/mole (calc) [REF-99]
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