Naphthalene Chemical Backgrounder

Description:
Naphthalene (CAS #91-20-3) is a white solid with a strong smell; is also called mothballs, moth flakes, white tar, and tar camphor. Naphthalene is a natural component of fossil fuels such as petroleum and coal; it is also formed when natural products such as wood or tobacco are burned. The principal use for naphthalene is as an intermediate in the production of phthalic anhydride, which is used as an intermediate in the production of phthalate plasticizers, resins, phthaleins, dyes, pharmaceuticals, insect repellents, and other materials; other products made from naphthalene are moth repellents, in the form of mothballs or crystals, and toilet and diaper pail deodorant blocks. Naphthalene is also used for making leather tanning agents, and the insecticide carbaryl. 

There are two common compounds related to naphthalene: 1-methylnaphthalene (C11H10, CAS #90-12-0), also called alpha-methylnaphthalene; and 2- ethylnaphthalene (C11H10, CAS #91-57-6), called beta-methylnaphthalene.

Chemical properties:
Naphthalene evaporates easily; when its vapors are mixed with air, the mixture can burn easily. It is soluble in benzene, alcohol, ether, and acetone; it is soluble in water at 20 degrees C. It is a moderate fire hazard when exposed to heat or flame; it reacts with oxidizing materials and chromium anhydride. It is a moderate explosion hazard, in the form of dust, when exposed to heat or flame.

Synonyms for naphthalene are naphthalin, naphthaline, tar camphor, white tar, NCI-C52904, albocarbon, and naphthene.

Identification:
· Chemical Name: Naphthalene, Crude 

· Regulatory Name: Naphthalene 

· Formula: (C10H8) 

· DOT Label: Flammable solid 

· CAS: 91-20-3 

· STCC: 4917334 , 4917338 

· CHRIS: NTM 

· UN Number: 1334 

Health effects:
Exposure to a large amount of naphthalene can cause red blood cells to be damaged or destroyed, a condition called hemolytic anemia, which leads to fatigue, lack of appetite, restlessness, and a pale appearance. Naphthalene is more dangerous to African-Americans and people of Mediterranean descent, because these populations have a higher incidence of problems with the enzyme which helps produce red blood cells.

Exposure to naphthalene can cause systemic reactions, including nausea, headache, diaphoresis, hematuria, fever, anemia, liver damage, vomiting, convulsions, and coma. Exposure can also cause eye irritation, confusion, excitement, malaise, abdominal pain, irritation to the bladder, profuse sweating, jaundice, hematopoietic, hemoglobinuria, renal shutdown, and dermatitis. Poisoning may occur by ingestion of large doses, skin and/or eye contact, inhalation, or skin absorption.

Members of the general population most likely to have high levels of exposure to naphthalene are users of naphthalene-containing moth repellents (including infants exposed to blankets or clothing stored in naphthalene-containing mothballs), smokers, and those in proximity to smokers. Workers in naphthalene-producing or naphthalene-using industries could be subject to heightened exposures, and individuals living or working near hazardous waste sites at which naphthalene has been detected could also be exposed to higher naphthalene concentrations if they come into contact with contaminated media.

Exposure Values:
· IDLH: 250 ppm (NIOSH, 1997) 

· TLV TWA: 10 ppm (©ACGIH, 1999) 

· TLV STEL: 15 ppm (©ACGIH, 1999) 

· NIOSH REL: TWA 10 ppm (50 mg/m3) ST 15 ppm (75 mg/m3) 

· OSHA PEL: TWA 10 ppm (50 mg/m3) 

Economics:
U.S. manufacturers of Nephthalene are: Allied-Signal Inc, Morristown, NJ; Chemical Exchange Industries, Inc., Houston, TX; Koppers Industries, Inc., Pittsburgh, PA ; and Texaco Inc, White Plains, NY.

Regulation:
Naphthalene is regulated under the Clean Air Act; Comprehensive Environmental Response, Compensation, and Liability Act; Federal Insecticide, Fungicide, and Rodenticide Act; Clean Water Act (as a pollutant on the Priority Pollutants List); the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA); and Resource Conservation and Recovery Act, as a toxic waste.

Under Section 313 of the Emergency Planning and Community Right to Know Act of 1986, releases of more than one pound of naphthalene into the air, water, and land must be reported annually and entered into the Toxic Release Inventory (TRI).

National Overview of 1998 Toxics Release Inventory
In 1998, 748 facilities released 5,930,294 pounds of naphthalene. Of those release, 3,467,526 pounds were air emissions; 51,444 pounds were surface water discharges; 191,682 pounds were released by underground injection; 1,273,509 pounds were released to land; and 946,133 pounds were transferred off-site for disposal . Total emissions for 1998 represented an increase from 1997 emissions; which totaled 3,270,053 pounds; from 1996 emissions; which totaled 4,114,425 pounds; an increase from 1995 emissions, which totaled 3,268,369 pounds; and a decrease from 1988 (baseline) emissions, which totaled 6,721,771 pounds.

In 1998, 49,439,812 pounds of naphthalene waste were managed; 6,267,732 pounds were recycled on-site; 507,978 pounds were recycled off-site; 6,778,202 pounds were used for energy recovery on-site; 24,403,878 pounds were used for energy recovery off-site; 5,480,333 pounds were treated on-site; 1,100,305 pounds were treated off-site; and 4,901,384 pounds were released on-and off-site.

The 10 states in which the largest amounts naphthalene were released in 1998 were: FL (2,420,436 pounds); TX (503,027 pounds); IN (284,813 pounds); OH (243,167 pounds); IL (243,015 pounds); LA (215,455 pounds); MI (145,020 pounds); PA (118,118 pounds); AL (118,040 pounds); and OK (84,963 pounds). 

The 10 facilities releasing the largest amounts of naphthalene in 1998 were: U.S. Sugar Corp. Clewiston Mill, Clewiston, FL (1,627,600 pounds); U.S. Sugar Corp.,Bryant Sugar House, Bryant, FL (759,800 pounds); USS Gary Works, Gary, IN (187,381 pounds); Merichem-Sasol Usa L.L.C., Houston, TX (168,894 pounds); Union Carbide Corp. Seadrift Plant, Seadrift, TX (157,172 pounds); Radiac Abrasives Inc., Salem, IL (149,448 pounds);Borden Chemicals & Plastics Operating L.P., Geismar, LA (112,240 pounds); Allied-Signal Inc., Ironton, OH (89,325 pounds); Holnam Inc., Dundee Plant, Dundee, MI (72,399 pounds); and International Paper, Georgetown Mill, Georgetown, SC (56,600 pounds). 

Notations:
The NIOSH recommended exposure limits (RELs) are time-weighted average (TWA) concentrations for up to a 10-hour workday during a 40-hour workweek. A short-term exposure limit (STEL) is designated by "ST" preceding the value; unless noted otherwise, the STEL is a 15-minute TWA exposure that should not be exceeded at any time during a workday. A ceiling REL is designated by "C" preceding the value. Any substance that NIOSH considers to be a potential occupational carcinogen is designated by the notation "Ca."

The OSHA permissible exposure limits (PEL) are found in Tables Z-1, Z-2, and Z-3 of the OSHA General Industry Air Contaminants Standard (29 CFR 1910.1000). Unless noted otherwise, PEL are TWA concentrations that must not be exceeded during any 8-hour workshift of a 40-hour workweek. A STEL is designated by "ST" preceding the value and is measured over a 15-minute period unless noted otherwise. OSHA ceiling concentrations (designated by "C" preceding the value) must not be exceeded during any part of the workday; if instantaneous monitoring is not feasible, the ceiling must be assessed as a 15-minute TWA exposure. In addition, there are a number of substances from Table Z-2 (e.g., beryllium, ethylene dibromide, etc.) that have PEL ceiling values that must not be exceeded except for specified excursions. For example, a "5-minute maximum peak in any 2 hours" means that a 5-minute exposure above the ceiling value, but never above the maximum peak, is allowed in any 2 hours during an 8-hour workday. 

Information Sources:
· CAMEO®, U.S. Environmental Protection Agency, National Oceanic and Atmospheric Administration, www.epa.gov/ceppo. 

· Chemical Manufacturers Association, 1300 Wilson Blvd., Arlington, VA 22209: (703) 741-5000 or Chemical Referral Library, (800) 262-8200. 

· National Institute of Environmental Health Sciences, Clearinghouse on Environmental Health Effects, 100 Capitola Drive, #108, Durham, NC 27713; (800) 643-4794; fax (919) 361-9408. 

· TOXNET, National Library of Medicine, National Institutes of Health; www.toxnet.nlm.nih.gov 

· U.S. Environmental Protection Agency, 401 M St., SW, Washington, DC 20460; Right to Know Hotline (800) 535-0202. 

· U.S. Department of Labor, Occupational Health and Safety Administration, Washington, DC, www.osha.gov 

· OSHA PEL: Z-1 Table: www.osha-slc.gov/OshStd_data/1910_1000_TABLE_Z-1.html 

· OSHA PEL: Z-2 Table: www.osha-slc.gov/OshStd_data/1910_1000_TABLE_Z-2.html 

