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Dioxins and Furans

(Polychlorinated dibenzo-p-dioxins and dibenzofurans)

Chemical Characteristics:

· Furans and dioxins are made up of pairs of benzene rings joined together by one or two oxygen atoms, respectively.

· These chemicals (generally known together as “dioxins”) are found virtually everywhere due to their multiple sources, environmental persistence, and ability to travel long distances.

· Dioxins have poor solubility in water and thus are not easily excreted by wildlife and people. They accumulate in body fat and concentrate in the food web.

Production and Use:

· Dioxins have no intended use or value. Rather, they are byproducts of chemical and combustion processes involving chlorine.

· Industrial sources include:

· medical, municipal, sewage sludge, and hazardous waste incineration;

· cement kilns, especially those burning hazardous waste;

· metals smelting and refining;

· pulp and paper bleaching;

· manufacturing, processing, and disposal of chlorinated plastics and other chemicals.

· Dioxins deposited on trees and fields from industrial sources are re-released into the atmosphere through open field burning and forest fires.

· Backyard trash burning is also a significant source of dioxins in some countries, as is automobile exhaust.

· Transnational companies and global development institutions continue to promote the use of waste incineration and other dioxin-releasing technologies in developing countries and transitional economies. 

Exposure and Effects:

· There is no safe level of dioxins; even concentrations of parts-per-trillion can wreak havoc in human and animal tissue.
· Some of the health effects of dioxins occur at levels to which all of us are exposed in our daily lives. Among these low-exposure effects are altered immune function, increased susceptibility to infections, and thyroid and liver function abnormalities.
· Higher levels of dioxin exposure have been linked to birth defects, child growth retardation, reduced levels of male reproductive hormones, altered ratios of male to female births, diabetes, and cancer.

· Dioxins are classified by the International Agency for Research on Cancer as a known human carcinogen.

Alternatives:

· A global transition to chlorine-free materials, products, and industrial processes, and the development of waste management systems based on separation, re-use, and non-combustion technologies would dramatically reduce dioxin production. 
· Many effective, affordable, environmentally sound alternatives are available; others are within scientific reach. 

· Examples of alternatives include:



· chlorine-free paper bleaching methods, e.g., oxygen, ozone, peroxide; or use of non-wood fibers that do not require bleaching;

· chlorine-free plastics e.g., polyethylene and polypropylene, or materials such as glass and steel, instead of PVC. 
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