t
111825-99 S79173-2
01/10/91 259O331O234
DATE: INDEX:
**SULFUR** **SULFUR** **SULFUR*t
ACCT: CAT NO:
PAGE: 1 PO NBR: 3O139/NO BACK ORDERS
MATERIAL SAFETY DATA SHEET
FISHER SCIENTIFIC
EMERGENCY NUMBER:  (2O1) 796-71OO
CHEMICAL DIVISION
CHEMTREC ASSISTANCE: (8OO) 424-93OO
1 REAGENT LANE FAIR LAWN NJ O741O (2O1) 796-710O
THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST INFORMATION CURRENTLY AVAILABLE TO US.  HOWEVER, WE MAKE NO WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE.  USERS SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION FOR THEIR PARTICULAR PURPOSES.
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MAY BE IGNITED BY STATIC ELECTRICITY.
FLASH POINT: 4O5 F (207 C) (CO    UPPER EXPLOSIVE LIMIT: 1400 GM/M3
LOWER EXPLOSIVE LIMIT: 35 GM/M3    AUTOIGNITION TEMP.: 450 F (232 C)
FIREFIGHTING MEDIA:
DRY CHEMICAL, SAND, EARTH, WATER SPRAY OR REGULAR FOAM
(199O EMERGENCY RESPONSE GUIDEBOOK, DOT P 58OO.5).
FOR LARGER FIRES, USE WATER SPRAY, FOG OR REGULAR FOAM (199O EMERGENCY RESPONSE GUIDEBOOK, DOT P 58OO.5).
SUBSTANCE IDENTIFICATION
CAS-NUMBER 77O4-34-9
SUBSTANCE: **SULFUR**
TRADE NAMES/SYNONYMS:
AGRI-SUL; BENSULFOID; COSAN; CRYSTEX; ELOSAL; HEXASUL] KOLO 1OO; KUMULUS;
SOLFRIL; SUFRAN; SULFEX; SULPHUR; SVOVL; THIOVIT; BRIMSTONE;
FLOWERS OF SULFUR; SULFUR FLOUR; UN 135O; SUBLIMED SULFUR; S-594; S-595; S8;
ACC2228O
CHEMICAL FAMILY: NON-METALLIC ELEMENT
MOLECULAR FORMULA: S8 MOLECULAR WEIGHT: 256.48
CERCLA RATINGS (SCALE O-3):  HEALTH=1  FIRE=1  REACTIVITY=O  PERSISTENCE=3 NFPA RATINGS (SCALE O-4):  HEALTH=1  FIRE=1  REACTIVITY=0
COMPONENTS AND CONTAMINANTS
COMPONENT: SULFUR
PERCENT: 1OO.O
CAS*> 7704-34-9
OTHER CONTAMINANTS: NONE
EXPOSURE LIMITS:
NO OCCUPATIONAL EXPOSURE LIMITS ESTABLISHED BY OSHA, ACGIH, OR NIOSH.
PHYSICAL DATA
DESCRIPTION: ODORLESS, TASTELESS, PALE YELLOW SOLID. BOILING POINT: 832 F (445 C)    MELTING POINT: 235 F (113 C) SPECIFIC GRAVITY: 2.O7    VAPOR PRESSURE: 1 MMHG <°> 184 C SOLUBILITY IN WATER: INSOLUBLE
SOLVENT SOLUBILITY: SOLUBLE IN CARBON DISULFIDE, CARBON TETRACHLORIDE, BENZENE, LIQUID AMMONIA, METHYLENE IODIDE; SLIGHTLY SOLUBLE IN TOLUENE, ACETONE, CHLOROFORM, ALCOHOL, ETHER.
MOHS HARDNESS: 1.5-2.5
FIRE AND EXPLOSION DATA
FIRE AND EXPLOSION HAZARD:
SLIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.
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FIREFIGHTING:
MOVE CONTAINER FROM FIRE AREA IF YOU CAN DO IT WITHOUT RISK. APPLY COOLING WATER TO SIDES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL WELL AFTER FIRE IS OUT. STAY AWAY FROM ENDS OF TANKS. FOR MASSIVE FIRE IN CARGO AREA, USE UNMANNED HOSE HOLDER OR MONITOR NOZZLES; IF THIS IS IMPOSSIBLE, WITHDRAW FROM AREA AND LET FIRE BURN (199O EMERGENCY RESPONSE GUIDEBOOK, DOT P 58OO.5, GUIDE PAGE 32).
APPLY WATER IN FLOODING QUANTITIES AS A FOG. COOL FIRE-EXPOSED CONTAINERS WITH FLOODING AMOUNTS OF WATER APPLIED FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING VAPORS OR DUST; KEEP UPWIND.
TRANSPORTATION DATA
DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.1O1: ORM-C
DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49 CFR 172.1O1 AND SUBPART E: NONE
DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49 CFR 173.1O80 EXCEPTIONS: 49 CFR 173.505
TOXICITY
SULFUR:
IRRITATION DATA: 8 PPM EYE-HUMAN.
TOXICITY DATA: 175 MG/KG ORAL-RABBIT LDLO; 8 MG/KG INTRAVENOUS-RAT LDLO;
1O MG/KG INTRAVENOUS-DOG LDLO; 5 MG/KG INTRAVENOUS-RABBIT LDLO; 55 MG/KG
INTRAPERITONEAL-GUINEA PIG LDLO. CARCINOGEN STATUS: NONE.
LOCAL EFFECTS: IRRITANT- INHALATION, SKIN, AND EYE. ACUTE TOXICITY LEVEL: INSUFFICIENT DATA. TARGET EFFECTS: POISONING MAY AFFECT THE RESPIRATORY SYSTEM.
UhHbNUS ON I'HI- UL-UHbb UF 1NJLJHV IU 1Mb SKIN; 1NIACI bKIN IS ALMUSI

IMPERVIOUS. CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT MAY CAUSE DERMATITIS,
POSSIBLY WITH ERYTHEMATOUS AND ECZEMATOUS LESIONS AND SIGNS OF ULCERATION.
FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.
EYE CONTACT:
SULFUR:
IRRITANT.
ACUTE EXPOSURE- 8 PPM HAS CAUSED IRRITATION OF HUMAN EYES. DUST MAY CAUSE IRRITATION, REDNESS AND PAIN WITH LACRIMATION, PHOTOPHOBIA, CONJUNCTIVITIS
HEALTH EFFECTS AND FIRST AID
INHALATION:
SULFUR:
IRRITANT.
ACUTE EXPOSURE- INHALATION OF LARGE AMOUNTS OF THE DUST MAY CAUSE CATARRHAL INFLAMMATION OF THE NASAL MUCOSA WHICH MAY LEAD TO HYPERPLASIA WITH ABUNDANT NASAL SECRETIONS. TRACHIOBRONCHITIS IS A FREQUENT OCCURRENCE, WITH DYSPNEA, PERSISTENT COUGH AND EXPECTORATION WHICH MAY SOMETIMES BE STREAKED WITH BLOOD. CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO DUST MAY CAUSE
IRRITATION TO THE MUCOUS MEMBRANES. BRONCHOPULMONARY DISEASE MAY OCCUR WHICH, AFTER SEVERAL YEARS, MAY BE COMPLICATED BY EMPHYSEMA AND BRONCHIECTASIS. EARLY SYMPTOMS IN SULFUR MINERS OFTEN INCLUDE UPPER RESPIRATORY TRACT CATARRH, WITH COUGH AND EXPECTORATION WHICH IS MUCOID AND MAY EVEN CONTAIN GRANULES OF SULFUR. ASTHMA IS A FREQUENT COMPLICATION. THE MAXILLARY AND FRONTAL SINUSES MAY BE AFFECTED; INVOLVEMENT IS USUALLY BILATERAL AND PANSINUITIS MAY OCCUR. PULMONARY FUNCTION MAY BE REDUCED. RADIOLOGICAL EXAMINATIONS HAVE REVEALED IRREGULAR OPACITIES IN THE LUNGS AND OCCASIONALLY NODULATION HAS BEEN REPORTED, BUT NOT TRUE NODULAR FIBROSIS.
FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY.
SKIN CONTACT:
SULFUR:
IRRITANT.
ACUTE EXPOSURE- MAY CAUSE IRRITATION, REDNESS, AND PAIN. SENSITIVITY TO SULFUR, PARTICULARLY WHEN USED AS A TOPICAL AGENT, IS RARE. TWO CASES OF ALLERGIC HYPERSENSITIVITY TO SULFUR HAVE BEEN REPORTED. ABSORPTION OF SULFUR USED TO TREAT SCABIES AND OTHER SKIN DISORDERS MAY OCCUR AND CAUSE POISONING WITH SHOCK, SYNCOPE, FEVER AND POSSIBLY DEATH. ABSORPTION
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AND BLEPHAROCONJUNCTIVITIS. CASES OF DAMAGE TO THE CRYSTALLINE LENS HAVE BEEN REPORTED WITH THE FORMATION OF OPACITIES AND EVEN CATARACT AND FOCAL CHORIORETINITIS. CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS.
FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE, OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-2O MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.
INGESTION: SULFUR:
ACUTE EXPOSURE- A MAN HAS SURVIVED INGESTION OF 6O GRAMS OF SULFUR OVER A PERIOD OF 24 HOURS. LARGE DOSES (15 GRAMS) BY MOUTH MAY LEAD TO HYDROGEN SULFIDE PRODUCTION CHIEFLY DUE TO BACTERIAL ACTION WITHIN THE COLON. WITH LESSER AMOUNTS THIS IS RARE AND UNLIKELY IN THE ABSENCE OF MECHANICAL OBSTRUCTION. SMALL PARTICLES ARE GENERALLY MORE TOXIC THAN LARGE ONES. IN RABBITS A DOSE OF 175 MG/KG CAUSED CONVULSIONS, UNCONSCIOUSNESS, A HYDROGEN SULFIDE ODOR OF THE BREATH, FALL IN BLOOD PRESSURE, BRADYCARDIA, STIMULATION OF RESPIRATION FOLLOWED BY RESPIRATORY ARREST, AND DEATH. PATHOLOGIC FINDINGS INCLUDED PULONARY EDEMA AND HEMORRHAGE.
CHRONIC EXPOSURE- VOLUNTEERS WHO INGESTED DAILY DOSES OF 5OO OR 75O MG OF COLLOIDAL SULFUR ABSORBED IT COMPLETELY, TOLERATED IT EASILY, AND EXCRETED MOST OF IT WITHIN 24 HOURS.
FIRST AID- TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. IF VOMITING OCCURS, KEEP HEAD LOWER THAN HIPS TO PREVENT ASPIRATION.
ANTIDOTE:
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.
REACTIVITY
REACTIVITY:
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.
INCOMPATIBILITIES: SULFUR:
ALKALI METAL NITRIDES: FORMS HIGHLY FLAMMABLE MIXTURE WHICH EVOLVES AMMONIA
AND HYDROGEN SULFIDE ON CONTACT WITH WATER. ALUMINUM (POWDER): POSSIBLE EXPLOSION. AMMONIA: MAY FORM EXPLOSIVE SULFUR NITRIDE. AMMONIUM NITRATE: FORMS SHOCK-SENSITIVE MIXTURE. BORON: INCANDESCENT REACTION ABOVE 6OO C.
BROMATES: CONTACT MAY RESULT IN IGNITION OR AN EXPLOSION. CADMIUM: EXPLOSIVE REACTION. CALCIUM: EXPLODES ON IGNITION.
CHLORINE MONOXIDE: CHLORINE TRIOXIDE: CHROMIC ANHYDRIDE: CHROMYL CHLORIDE: COPPER (POWDER):
POSSIBLE EXPLOSION.
CALCIUM HYPOCHLORITE: EXPLOSIVE REACTION ON HEATING IN A CLOSED CONTAINER. CALCIUM PHOSPHIDE: INCANDESCES AT 3OO C. CARBON (ACTIVATED): MAY IGNITE SPONTANEOUSLY. CHLORATES: CONTACT MAY RESULT IN IGNITION OR AN EXPLOSION. CHLORINE DIOXIDE: IGNITION WITH POSSIBLE EXPLOSION. VIOLENT EXPLOSION. VIOLENT REACTION. IGNITION ON HEATING, IGNITES. IGNITION ON WARMING.
FLUORINE: IGNITION AT AMBIENT TEMPERATURES.
GADOLINIUM: POSSIBLE EXPLOSION.
HEPTASILVER NITRATE OCTAOXIDE: EXPLOSION ON IMPACT.
HYDROCARBONS: MAY FORM EXPLOSIVE CONCENTRATIONS OF HYDROGEN SULFIDE AND
CARBON DISULFIDE.
INDIUM: IGNITION AND INCANDESCENCE ON HEATING. INTERHALOGENS: IGNITION WITH POSSIBLE INCANDESCENCE. IODATES: CONTACT MAY RESULT IN IGNITION OR AN EXPLOSION. IODINE PENTOXIDE: EXPLOSIVE REACTION ON WARMING. IRON: INCANDESCENT REACTION ON HEATING. LEAD CHLORITE: EXPLODES.
LEAD CHROMATE: FORMS PYROPHORIC MIXTURE. LEAD DIOXIDE: EXPLODES.
LITHIUM: VIOLENT, POSSIBLY EXPLOSIVE REACTION. MAGNESIUM: EXOTHERMIC REACTION. MERCURIC NITRATE: EXPLOSIVE REACTION. MERCURIC OXIDE: VIOLENT EXPLOSION.
MbHL'URUUb UXlUb; 1UN1I10N ON LiLiHI 1MHAUI.
      


MERCURY: EXOTHERMIC REACTION.
METAL ACETYLIDES: CONTACT MAY RESULT IN IGNITION AND POSSIBLE INCANDESCENCE.
METAL CARBIDES: CONTACT MAY RESULT IN IGNITION AND POSSIBLE INCANDESCENCE.
METAL OXIDES: POSSIBLE IGNITION OR EXPLOSION.
METALS: POSSIBLE IGNITION OR EXPLOSION.
NICKEL (POWDER): IGNITES WITH INCANDESCENCE WITH BOILING SULFUR.
NITROGEN DIOXIDE: BURNS VIGOROUSLY.
OSMIUM (POWDER): IGNITES WITH INCANDESCENCE IN BOILING SULFUR.
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD.
PALLADIUM: IGNITES WITH INCANDESCENCE ON HEATING.
PERCHLORATES: FORMS SHOCK SENSITIVE MIXTURES.
PHOSPHORUS: IGNITION OR EXPLOSION WHEM WARMED.
PHOSPHORUS TRIOXIDE: VIOLENT REACTION.
POTASSIUM: VIOLENT REACTION ON WARMING.
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POTASSIUM + STANNIC IODIDE: EXPLOSIVE MIXTURE.
POTASSIUM CHLORITE: VIOLENT REACTION.
POTASSIUM NITRATE + ARSENIC TRISULFIDE: FORMS EXPLOSIVE MIXTURE.
POTASSIUM PERMANGANATE: POSSIBLE EXPLOSION WITH FRICTION OR HEATING.
RHODIUM: IGNITION AND INCANDESCENCE ON HEATING.
RUBIDIUM (MOLTEN): IGNITES IN THE VAPOR.
SELENIUM: IGNITION WITH INCANDESCENCE.
SILVER CHLORITE: EXPLODES WITH FRICTION.
SILVER NITRATE: VIOLENT EXPLOSION ON IMPACT.
SILVER OXIDE: IGNITES ON FRICTION.
SODIUM: VIOLENT OR EXPLOSIVE REACTION WITH HEAT OR FRICTION.
SODIUM + STANNIC IODIDE: IMPACT SENSITIVE MIXTURE.
SODIUM CHLORITE: IGNITES WITH MOISTURE.
SODIUM HYDRIDE: VIGOROUS REACTION WITH SULFUR VAPOR.
SODIUM NITRATE + CHARCOAL: EXPLOSIVE REACTION.
SODIUM PEROXIDE: FORMS EXPLOSIVE MIXTURE.
TANTALUM: POSSIBLE EXPLOSION.
TETRAPHENYLLEAD: POSSIBLE EXPLOSION.
TETRAPHOSPHORUS HEXOXIDE: VIOLENT REACTION @ 1 SO C.
THALLIC OXIDE: EXPLODES WITH FRICTION.
THORIUM: IGNITION AND INCANDESCENCE WITH HEATING.
TIN: VIGOROUS REACTION WITH INCANDESCENCE AND IGNITION ON HEATING.
URANIUM: INCANDESCENCE AND IGNITION WITH BOILING SULFUR.
VANADIUM (V) OXIDE, WATER: IGNITION.
ZINC (POWDER): EXPLOSIVE REACTION WHEN WARMED.
DECOMPOSITION:
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF SULFUR.
POLYMERIZATION:
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.
STORAGE AND DISPOSAL
OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE ENVIRONMENTAL PROTECTION AGENCY.
"STORAGE** STORE AWAY FROM INCOMPATIBLE SUBSTANCES.
CONDITIONS TO AVOID
AVOID CONTACT WITH HEAT, SPARKS, FLAMES OR OTHER SOURCES OF IGNITION. MATERIAL IS EXTREMELY FLAMMABLE AND MAY BURN RAPIDLY WITH FLARE-BURNING EFFECT.
SPILL AND LEAK PROCEDURES
OCCUPATIONAL SPILL:
SHUT OFF IGNITION SOURCES. DO NOT TOUCH SPILLED MATERIAL. FOR SMALL SPILLS, WITH CLEAN SHOVEL, PLACE MATERIAL INTO CLEAN, DRY CONTAINER AND COVER; MOVE CONTAINERS FROM SPILL AREA. FOR LARGER SPILLS, WET DOWN WITH WATER AND DIKE FOR LATER DISPOSAL. NO SMOKING, FLAMES OR FLARES IN HAZARD AREA! KEEP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA AND DENY ENTRY.
USE EXTINGUISHING AGENT SUITABLE FOR TYPE OF SURROUNDING MATERIAL.
PROTECTIVE EQUIPMENT
VENTILATION:
PROVIDE GENERAL DILUTION VENTILATION.
RESPIRATOR:
THE FOLLOWING RESPIRATORS ARE RECOMMENDED BASED ON INFORMATION FOUND IN THE
PHYSICAL DATA, TOXICITY AND HEALTH EFFECTS SECTIONS. THEY ARE RANKED IN
ORDER FROM MINIMUM TO MAXIMUM RESPIRATORY PROTECTION. THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND

SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.
FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.
SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.
CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.
GLOVES:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.
EYE PROTECTION:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT
EYE CONTACT WITH THIS SUBSTANCE.
EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE.
AUTHORIZED - FISHER SCIENTIFIC, INC.
CREATION DATE: 01/O3/85
REVISION DATE: 1O/O9/9O
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THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST INFORMATION CURRENTLY AVAILABLE TO US.  HOWEVER, WE MAKE NO WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE.  USERS SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION FOR THEIR PARTICULAR PURPOSES.



