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L I S T  O F  A B B R E V I A T I ON S 

 
ADI  Acceptable Daily Intake 
BAS    Bulgarian Academy of Sciences 
BB Cube  A reinforced concrete container for storage of hazardous substances  
DDD/DDE Metabolites of DDT 
DDT    Dichlorodiphenyltrichloroethane  
EA BAS   Executive Agency Bulgarian Accreditation Service 
EEA    Executive Environment Agency.  
EIA  Environmental Impact Assessment 
EU    European Union 
FAO  Food and Agriculture Organisation of the Unated Nations 
GEF  Global Environment Facility 
GVA  Gross Value Added 
GDP  Gross Domestic Product 
HCB    Hexachlorbenzene  
IAC    Interagency Committee 
IACEE   Inter-agency Council of Environmental Experts 
IARC  International Agency for Research on Cancer 
IHE (RIPHPC) Institute of Hygiene and Epidemiology (Regional Inspectorate for Public Health 

Protection and Control). 
KOW  Octanol/ Water Partition Coefficient 
LD50  Median Lethal Dose 
MDL   Minimum Detectable Level 
MRL  Maximum Residue Limit 
MoAF  Ministry of Agriculture and Forestry 
MoEW  Ministry of Environment and Water 
MoH    Ministry of Health 
MoLSP   Ministry of Labour and Social Policy 
NCHMEN      National Centre for Hygiene, Medical Ecology, and Nutrition 
NEPF   National Environment Protection Fund at the MoEW 
NPPS   National Plant Protection Service 
POPs   Persistent Organic Pollutants, as defined in the Stockholm Convention. 
RIEW   Regional Inspectorate of Environment and Water 
SCEE   Supreme Council of Environmental Experts 
SMSA   Standardisation and Metrology State Agency 
UNEP  Unated Nations Environmental Programme 
UNIDO Unated Nations Industrial Development Organisation 
WHO  World Health Organisation 
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Units of concentration 
 
mg/kg  milligram(s) per kilogram. Corresponds to parts per million (ppm) by mass. 
µg/kg   microgram(s) per kilogram. Corresponds to parts per billion (ppb) by mass. 
ng/kg  nanogram(s) per kilogram. Corresponds to parts per trillion (ppt) by mass.  
Mg  megagram (1,000 kg or 1 tonne) 
kg   kilogram 
mg   milligram 
ng   nanogram 
Nm3   normal cubic metre; refers to dry gas, 101.3 kPa and 273.15 K 
kW   kilowatt 
kWh   kilowatt-hours 
MJ   megajoule 
million  106 
billion   109 
trillion  1012 

ppm   parts per million 
ppb   parts per billion 
ppt  parts per trillion 
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1. INTRODUCTION 
The Stockholm Convention is a global treaty to protect human health and the environment from 
persistent organic pollutants (POPs).  POPs are chemicals that remain intact in the environment 
for long periods, become widely distributed geographically, accumulate in the fatty tissue of 
living organisms and are toxic to humans and wildlife.  POPs circulate globally and can cause 
damage wherever they travel.  

Persistent organic pollutants (POP) are toxic chemical substances, resisting disintegration, and 
accumulating in organisms, transferred by air, water and, via migrating biological species, 
across international borders, and are deposited far from the location of their releasing, where 
they accumulate into the terrestrial and aquatic ecosystems and are very likely to have 
significant negative human health or environmental impacts close to, or far away from, their 
source. 

The objective of Stockholm Convention is to protect human health and the environment from 
POPs impacts. The 12 POPs listed in Annexes`A, B and C of the Convention are:  
 

Pesticides 
Aldrin, Dieldrin, Endrin, Mirex,  
Toxaphene, Hexachlorbenzene,  
Heptachlor, Chlordane and DDT  

Industrial Chemicals 
Polychlorinated Byphelis (PCBs)  

Unintentionally Formed By-Products 
Hexachlorbenzene (HCB)  
Polychlorinated Dibenzo-p-Dioxins (PCDD)  
Polychlorinated Dibenzo-p-Furans (PCDF) 
Polychlorinated Byphelis (PCBs)  

2. STOCKHOLM CONVENTION REQUIREMENTS  
The Republic of Bulgaria has ratified the Stockholm Convention on 30 September 2004 with a 
Law by the National Assembly and with Decree No. 309 of the President of the Republic of 
Bulgaria its promulgation in the State Gazette is enacted SG No. 89/ 12.10.2004). The 
Stockholm convention is effective for Bulgaria from 20 March 2005. 

According to Article 3 each Party shall take measures to reduce or eliminate POPs releases 
from intentional production and use: 

(a) to prohibit and/or take the legal and administrative measures necessary to eliminate its 
     production, import/export and use of the chemicals listed in Annex A; 
(b) to restrict its production and use of the chemicals listed in Annex B 

According Article 5 each party shall take measures: 
(a)  to reduce or eliminate the total POPs releases from unintentional production of each of 
      the chemicals listed in Annex C, with the goal of their continuing minimization and, 

where feasible, ultimate elimination; 
(a) Develop an action plan within two years of the date of entry into force of thе 

Convention 
for it, and subsequently implement it . 

According to Article 6 each Party shall take measures to reduce or eliminate releases from 
stockpiles and wastes in order to ensure that stockpiles consisting of or containing chemicals 
listed either in Annex A or Annex B and wastes, including products and articles upon becoming 
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wastes, consisting of, containing or contaminated with a chemical listed in Annex A, B or C, are 
managed in a manner protective of human health and the environment. Each Party shall: 

(a)  Develop appropriate strategies; 
(b)  Identify the stockpiles consisting of or containing chemicals listed either in Annex A or 

Annex B on the basis of the strategies; 
(c)  Manage stockpiles in a safe, efficient and environmentally sound manner; 
(d)  Take appropriate measures to handle, collect, transport and store in an environmentally 

sound manner and to dispose POPs waste of in such a way that the persistent organic 
pollutant content is destroyed or irreversibly transformed so that they do not exhibit the 
characteristics of persistent organic pollutants or otherwise disposed of in an 
environmentally sound manner; 

(e) Endeavour to develop appropriate strategies for identifying sites contaminated by 
chemicals listed in Annex A, B or C. 

The Persistent Organic Pollutants (POPs) listed in Annex A, B and C in the Stockholm convention 
are: 

ANNEX A – ELIMINATION, PART I 
Chemical  Activity  Specific exemption  
Aldrin*  Production  None  

  CAS No: 309-00-2  
Use  Local ectoparasiticide Insecticide  

Chlordane*  Production  As allowed for the Parties listed in the  
 Register CAS No: 57-74-9  
Use  Local ectoparasiticide Insecticide  

Termiticide  
Termiticide in buildings and dams 
Termiticide in roads  
Additive in plywood adhesives  

Dieldrin*  Production  None  
  CAS No: 60-57-1  
Use  In agricultural operations  

Endrin*  Production  None  
  CAS No: 72-20-8  
Use  None  
Production  None  Heptachlor*  

CAS No: 76-44-8  Use  Termiticide  
  Termiticide in structures of houses  
  Termiticide (subterranean) Wood 

treatment  
  In use in underground cable boxes  
Hexachlorobenzene  Production  As allowed for the Parties listed in the  

 Register CAS No: 118-74-1  
Use  Intermediate  

  Solvent in pesticide Closed system site 
limited intermediate  

Mirex*  Production  As allowed for the Parties listed in the  
 Register CAS No: 2385-85-5  
Use  Termiticide  
Production  None  Toxaphene* CAS No: 

8001-35-2  Use  None  
Production  None  Polychlorinated Biphenyls 

(PCB)*  Use  Articles in use in accordance with the  
  provisions of Part II of this Annex  
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ANNEX A – ELIMINATION, PART II 
Polychlorinated Biphenyls 

Each Party shall: 
- With regard to the elimination of the use of polychlorinated biphenyls in equipment 

(e.g.transformers, capacitors or other receptacles containing liquid stocks) by 2025; 
- Consistent with the priorities in subparagraph (a), promote the following measures to 

reduce exposures and risk to control the use of polychlorinated biphenyls; 
- Notwithstanding paragraph 2 of Article 3, ensure that equipment containing 

polychlorinated biphenyls, as described in subparagraph (a), shall not be exported or imported 
except for the purpose ofenvironmentally sound waste management;; 

- Except for maintenance and servicing operations, not allow recovery for the purpose of 
reuse in other equipment of liquids with polychlorinated biphenyls content above 0.005 per cent; 

- Make determined efforts designed to lead to environmentally sound waste management 
of liquids containing polychlorinated biphenyls and equipment contaminated with 
polychlorinated biphenyls having a polychlorinated biphenyls content above 0.005 per cent, in 
accordance with paragraph 1 of Article 6, as soon as possible but no later than 2028; 

- In lieu of note (ii) in Part I of this Annex, endeavour to identify other articles containing 
more than 0.005 per cent polychlorinated biphenyls (e.g. cable-sheaths, cured caulk and painted 
objects) and manage them in accordance with paragraph 1 of Article 6; 

- Provide a report every five years on progress in eliminating polychlorinated biphenyls 
and submit it to the Conference of the Parties pursuant to Article 15. 
 

ANNEX B – RESTRICTION PART I 
Chemical  Activity  Acceptable purpose or specific exemption 
DDT  Production  Acceptable purpose:  
(1,1,1-trichloro-2,2- bis(4-  Disease vector control use in accordance  
chlorophenyl)ethane)  with Part II of this Annex  
  Specific exemption:  
CAS No: 50-29-3   Intermediate in production of dicofol  

 Intermediate   
Use  Acceptable purpose:  

Disease vector control in accordance  
  with Part II of this Annex  
  Specific exemption:  

Production of dicofol  
  Intermediate  

 
 

ANNEX B – RESTRICTION PART II 
DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane) 

Each Party shall: 
- to eliminate the production and use of DDT and to establish the DDT Register; 
- to notify the Secretariat and the World Health Organization as soon as possible in order of 

DDT use for disease vector control; 
- to provide information for DDT use to the Secretariat and the World Health Organization 

in Every three years; 
- to promote research and development of safe alternative chemical and non-chemical 

products posing less risk to human health and the environment. 
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ANNEX C, UNINTENTIONAL PRODUCTION, PART I 
This Annex applies to the following persistent organic pollutants when formed and released 
unintentionally from anthropogenic sources: 

 
Chemical 

Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF) 
Hexachlorobenzene (HCB) (CAS No: 118-74-1) 
Polychlorinated biphenyls (PCB) 

 

ANNEX C, UNINTENTIONAL PRODUCTION, PART II 
Source Categories 

Polychlorinated dibenzo-p-dioxins and dibenzofurans, hexachlorobenzene and polychlorinated 
biphenyls are unintentionally formed and released from thermal processes involving organic 
matter and chlorine as a result of incomplete combustion or chemical reactions. The following 
industrial source categories have the potential for comparatively high formation and release of 
these chemicals to the environment: 

(a) Waste incinerators, including co-incinerators of municipal, hazardous or medical waste 
or of sewage sludge; 

(b) Cement kilns firing hazardous waste; 
(c) Production of pulp using elemental chlorine or chemicals generating elemental chlorine 

for bleaching; 
(d) The following thermal processes in the metallurgical industry: 

(i) Secondary copper production; 
(ii) Sinter plants in the iron and steel industry; 
(iii) Secondary aluminium production; 
(iv) Secondary zinc production. 

ANNEX C, UNINTENTIONAL PRODUCTION, PART III 
Source Categories 

Polychlorinated dibenzo-p-dioxins and dibenzofurans, hexachlorobenzene and polychlorinated 
biphenyls may also be unintentionally formed and released from the following source 
categories, including: 

(a) Open burning of waste, including burning of landfill sites; 
(b) Thermal processes in the metallurgical industry not mentioned in Part II; 
(c) Residential combustion sources; 
(d) Fossil fuel-fired utility and industrial boilers; 
(e) Firing installations for wood and other biomass fuels; 
(f) Specific chemical production processes releasing unintentionally formed persistent 

organic pollutants, especially production of chlorophenols and chloranil; 
(g) Crematoria; 
(h) Motor vehicles, particularly those burning leaded gasoline; 
(i) Destruction of animal carcasses; 
(j) Textile and leather dyeing (with chloranil) and finishing (with alkaline extraction); 
(k) Shredder plants for the treatment of end of life vehicles; 
(l) Smouldering of copper cables; 
(m) Waste oil refineries. 
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3. BASIC CHARACTERISTICS OF POPS PESTICIDES  
The group of persistent organic pollutants that are subject to the Stockholm Convention includes 
the following pesticides: aldrin, dieldrin, endrin, mirex, toxaphene, hexachlorbenzene, 
heptachlor, chlordane and DDT.1  

Large quantities of these POPs have been manufactured and used during the middle of the past 
century, and they accumulate in varying ways into the environment to become a long-term 
environmental problem not yet resolved throughout the world. 
 

3.1. ALDRIN 
Chemical name: 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-endo,exo-5,8-dimethanenaphthalene  

Synonyms and Trade Names (partial list):Aldrec; Aldrex; Aldrex 30; Aldrite; Aldrosol; Altox; 
Compound 118; Drinox; Octalene; Seedrin;  

CAS №: 309-00-2 

Empirical formula: C12H8Cl6 
Structural formula: 

 
 

 
 
 
 
 
Appearance/Description: Aldrin are white, odourless crystals, when they are pure. Technical 
grades are tan to dark brown with a mild chemical odour (Ritter, 1995).  

Aldrin contains no less than 95 % 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-
endo-5,8-dimethanonaphtalene (HHDN). HHDN is a white, crystalline, odourless solid with a 
melting point of 104 to 104.5 °C. Technical aldrin is a tan to dark brown solid with a melting 
range from 49 to 60 °C. It is practically insoluble in water, moderately soluble in petroleum oil 
and stable to heat alkali and mild acids (ATSDR, 2002; IPCS, WHO-FAO, 1979). Pure aldrin is stable 
at < 200 °C and between a pH-range from 4 to 8, however, oxidizing agents and concentrated 
acids attack the unchlorinated ring under any conditions. Aldrin is non-corrosive or slightly 
corrosive to metals because of the slow formation of hydrogen chloride on storage. Aldrin is 
readily converted to dieldrin in the environment.  
 
Properties: Molecular weight – 364.91; State of aggregation – crystals; Colour – white 
(chemically pure); beige to brown (technical substance); Odour – sweetish; Melting point – 
104°C (pure); 49oC-60oC (technical); Boiling point: 145oC at 2 mm Hg; Relative density 1.6 g/l 
at 20°C; Solubility in water: 17 - 180 µg.L-1 (25°C); Vapour pressure: 2,31 x 10-5 mm Hg 
(20°C); log KOW: 5,17-7,4. 

Use: Aldrin is an organochlorine pesticide. It has been manufactured commercially since 1950 
and used throughout the world up to the early 1970s. to control soil insects such as termites, 
corn rootworm, wireworms, rice water weevil, and grasshoppers. It has been widely used to 
protect crops such as corn and potatoes. Aldrin also has been effectively used to protect wooden 
structures from termite, plastic and rubber coverings of electrical and telecommunication cables 
(ATSDR, 2002; UNEP, 2002a). 
                                                 
1 Regionally Based Assessment of Persistent Toxic Substances, Global Report 2003, Annex I. Basic chemical 
definitions. Stockholm POP Pesticides, pp 192 – 195, UNEP Chemicals, Switzerland 
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Persistence/Fate: Aldrin is readily metabolized to dieldrin by both plants and animals. As a 
result, aldrin residues are rarely found in foods and animals, and then only in small amounts. It 
binds strongly to soil particles and is very resistant to leaching into groundwater. Volatilization 
is an important mechanism of loss from the soil. Due to its persistent nature and hydrophobicity, 
aldrin is known to bioconcentrate, mainly as its conversion products. Aldrin is classified as 
moderately persistent with a half-life in soil and surface water of 20 days to 1, 6 years. 

Toxicity: Aldrin is toxic to humans; the lethal dose of aldrin for an adult man has been 
estimated to be about 5g, equivalent to 83 mg.kg-1 body mass (b.m.). Signs and symptoms of 
aldrin intoxication may include headache, dizziness, nausea, general malaise, and vomiting, 
followed by muscle twitchings, myoclonic jerks, and convulsions.  

The acute oral LD50 for aldrin in laboratory animals is in the range of 33 mg.kg-1 b.m. for guinea 
pigs to 320 mg.kg-1 b.m. for hamsters. Reproductive effects in rats were observed when pregnant 
females were dosed with 1.0 mg.kg-1 aldrin subcutaneously. There is, as yet, no evidence of a 
teratogenic potential for aldrin. IARC has concluded that there is inadequate evidence for the 
carcinogenicity of aldrin in humans, and there is only limited evidence in experimental animals. 
Aldrin is therefore not classifiable as to its carcinogenicity in humans (IARC, Group 3). 

Aldrin has low phytotoxicity, with plants affected only by extremely high application rates. The 
toxicity of aldrin to aquatic organisms is quite variable, with aquatic insects being the most 
sensitive group of invertebrates - water fleas. The lethal concentration, LC50 values over 96 
hours of exposure range from 1-200 µg.L-1 for insects and from 2.2-53 µg.L-1 for fish. 

The acute toxicity of aldrin to avian species varies in the range of 6.6 mg.kg-1 for bobwhite quail 
to 520 mg.kg-1 for mallard ducks. 

As aldrin is readily and rapidly converted to dieldrin in the environment, its fate is closely linked 
to that of dieldrin. Aldrin is readily metabolised to dieldrin in both animals and plants, and 
therefore aldrin residues are rarely present in animals and then only in very small amounts. 
Dairy products, such as milk and butter, and animal meats are the primary sources of exposure. 
The maximum residue limits of aldrin in food, recommended by FAO/WHO, maximum 
admissible quantities of Aldrin vary from 0,006 mg.kg-1 milk fat in dairy products to  
0, 2 mg.kg-1 meat fat in meat and meat products. The maximum residue limits of Aldrin residues 
in water vary within the range 0, 1 – 180 µg.L-1. 
 

3.2. DIELDRIN 
Chemical name: 1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydroexo-1,4-endo-5,8-dimethane-naphtalene  
Synonyms and Trade Names (partial list): Alvit; Dieldrite; Dieldrix; Illoxol; Octalox; Panoram 
D-31; Quintox; Red Shield  

CAS №: 60-57-1 

Empirical formula: C12H8Cl6O 
Structural formula: 

 
Appearance/Description: Dieldrin is closely related to its metabolic precursor aldrin. A stereo-
isomer of endrin, dieldrin may be present as white crystals or pale tan flakes, odourless to mild 
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chemical odour. The pure dieldrin is a white crystalline solid with a melting point of 176 -177 
°C. Technical dieldrin is a light tan flaky solid with a melting point of 150 °C. In water, it is 
practically insoluble and slightly soluble in alcohol. Pure dieldrin is stable in alkali and diluted 
acids, but reacts with strong acids. (ATSDR, 2002;  WHO-FAO, 1975). 

Properties: Molecular weight – 380.91; Melting point:  – 176°C ÷ 177°C; Boiling point – 
decomposes; Relative density 1.75 g.L-1 at 25°C; Solubility: in water - 140 µg.L-1 (20°C), in 
organic solvents – moderate; Vapour pressure: 1,78 x 10-7 mm Hg at 20°C; log КOW: 3,69-6,2. 

Use: Dieldrin is the principal reaction product of aldrin, an important soil insecticide. Dieldrin 
appeared on the market in 1948 following World War II and has been used mainly for the 
control of soil insects such as fleas, beetles, corn rootworms, wireworms, catworms, etc. 
Dieldrin has been also used for the control of several insect vectors of disease but this latter use 
has been banned due to environmental and human health concerns. Principle contemporary uses 
are restricted to control termites and wood borers and against textile pests (WHO, 1989). 

Persistence/Fate: Dieldrin exhibits high persistence in soil, with a half-life in moderate climate 
countries of 3-4 years, and accumulates in organisms. Dieldrin binds strongly to soil particles 
and hence is very resistant to leaching into groundwater. Persistence in air – 4-10 h. 
Volatilization is an important mechanism of loss from the soil and, because of its persistent 
nature and hydrophobicity, dieldrin is known to bioconcentrate. The half life of dieldrin in 
temperate soils is approximately 5 years. This persistence, combined with high lipid solubility, 
provides the necessary conditions for dieldrin to bioconcentrate and biomagnifyin organisms. 

Dieldrin residues have been detected in air, water, soil, fish, birds and mammals, including 
Humans and human breast milk. As aldrin is readily and rapidly converted to dieldrin in the 
environment and in organisms, the levels of dieldrin detected likely reflect the total 
concentrations of both compounds. 

Toxicity: Dieldrin has low phytotoxicity. Plants are affected only by application rates much 
higher than suggested use rates. The acute toxicity of dieldrin is quite variable for aquatic 
invertebrates, with insects being the most sensitive group (values range from 0.2-40 µg.L-1). 

Dieldrin is highly toxic for fish (LC50 values range from 1.1-41 µg.L-1), and moderately so for 
warm blooded organisms (LD50 for mice and rats - 40 - 70 mg/kg b.m.). The daily oral inputs of 
Dieldrin at 0,6 mg/kg of b.m. reduces the longevity of rabbits. The main target of Aldrin and 
Dieldrin is the central nervous system. No direct evidence exists about carcinogenic effects on 
humans. The maximum residue limits of aldrin in food, recommended by FAO/WHO vary from 
0,006 mg.kg-1 milk fat in dairy products to 0, 2 mg.kg-1 meat fat in meat and meat products. The 
maximum residue limits of Aldrin residues in water vary within the range 0, 1 – 18 µg.L-1.  

IARC has concluded that there is inadequate evidence for the carcinogenicity of dieldrin in 
humans, and limited evidence in experimental animals and has been classified by IARC in 
Group 3. 

3.3. ENDRIN 
Chemical name: 2,3,4,10,10-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethanonapht[2,3-b]oxyrene  

Synonyms and Trade Names (partial list): Compound 269; Endrex; Experimental insecticide 
269; Hexadrin; Isodrin Epoxide;mMendrin; Nendrin. 

CAS №: 72-20-8 

Empirical formula: C12H8Cl6O 
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Structural formula: 

 
 
Appearance/Description: White, odourless, crystalline solid when pure; light tan colour with 
faint chemical odour for technical grade. 

Endrin is a stereoisomer of dieldrin. Endrin, when pure, is a white crystalline solid and has a 
melting point of 200 °C. It is decomposed at temperatures above 245 °C (boiling point). The 
technical product is a light tan powder with a characteristic odour. It is practically insoluble in 
water and slightly soluble in alcohol. It is stable in alkali and acids, but it rearranges to less 
insecticidal active substances in the presence of strong acids, on the exposure to sunlight or on 
heating above 200 °C. (ATSDR, 1996; IPCS, WHO-FAO, 1975). 

Properties: Molecular weight – 380.92; Melting point – 235°C; Boiling point – decomposes at 
245°C; Relative density – 1.7 at 20°C; Solubility in water: - 220-260 µg.L-1 at 25 °C, in organic 
solvents – good; Vapour pressure – 2.7 x 10-7 mm Hg at 25°C; log КOW: 3.21-5.34. 

Use: Endrin is an organochlorine foliar insecticide, which has been used since the 50s to control 
various agricultural pests, mostly on cotton, rice, sugarcane, maize, tobacco, apple orchards, and 
grain.. It has also been used as a rodenticide to control cutworms, mice, voles, grasshoppers and 
borers. It was also used as an insecticide agent on bird perches, but has never been extensively 
used for termite-proofing or other applications in urban areas. (ATSDR, 2002; Fiedler, 2000). 

Persistence/Fate: Endrin is highly persistent in soil (with a half-life of up to 12 years in some 
cases). Bioaccumulation rates of 14 to 18 000 have been registered during constant exposure of 
fish. 

Endrin is rapidly metabolised by animals and does not accumulate in fat to the same extent as 
other compounds with similar structures. It can enter the atmosphere by volatilization, and can 
contaminate surface water from soil run-off.  

The half life of endrin in soil may be up to 12 years, depending on local conditions. This 
persistence, combined with a high partition coefficient (log KOW = 3.21-5.34), provides the 
necessary conditions for endrin to bioconcentrate in organisms. 

Toxicity: Endrin is highly toxic for fish, aquatic invertebrates and phytoplankton, with acute 
LC50 values of less than 1.0 µg/l. The acute oral dose LD50 for laboratory animals is between 3-
43 mg/kg of b.m., and the acute dermal dose LD50 is 5-20 mg/kg of b.m. for rats. A two-year 
chronic exposure test has identified a non-affecting daily dose of 0.05 mg/kg b.m. for rats. 

The acute oral LD50 of endrin is in the range of 3 mg/kg body mass (b.m.) in monkeys to 36 
mg/kg b.m. in guinea pigs. Male and female Long-Evans rats were fed endrin in the diet over 
three generations. No difference in appearance, behaviour, body weight, or number or size of 
litters was observed. The weights of liver, kidneys and brain were normal, and no 
histopathological abnormalities were observed in third generation weanlings. 

Endrin was not teratogenic at levels that did not cause maternal toxicity. Endrin is metabolised 
rapidly by animals, and very little is accumulated in fat compared to compounds of similar 
structure (including its stereoisomer dieldrin). 
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IARC has concluded that there is inadequate evidence for the carcinogenicity of endrin in 
humans, and there is only limited evidence in experimental animals. Endrin is therefore not 
classifiable as to its carcinogenicity in humans (Group 3). 

The chemical properties of endrin (low water solubility, high stability in the environment, and 
semi-volatility) favour its long range transport, and it has been detected in arctic freshwater. The 
main source of endrin exposure to the general population is residues in food however, 
contemporary intake is generally below the acceptable daily intake of 0.0002 mg/kg body mass  
recommended by FAO/WHO.  
 

3.4. CHLORDANE 
Chemical name: 1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methanoindene;  
                             1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methano-1H-indene 
  
Synonyms and Trade Names (partial list): Aspon, Belt, Chloriandin, Chlorkil, Chlordan, 
Corodan, 
Cortilan-neu, Dowchlor, HCS 3260, Kypchlor, M140, Niran, Octachlor, Octaterr, Ortho-Klor, 
Synklor, Tat chlor 4, Topichlor, Toxichlor, Veliscol-1068. 
 
CAS №: 57-74-9 
Empirical formula: C10H6Cl8 
Structural formula: 
 
 
 
 
 
 
 
 

Appearance/Description: colourless to amber-coloured viscous liquid with an aromatic, 
pungent odoursimilar to chlorine;  

Pure chlordane has a melting point of 104 °C, is not soluble in water and stable in most organic 
solvents, including petroleum oils. It is unstable in the presence of weak alkalis. 

Technical chlordane is a viscous mixture of at least 23 different components, including 
chlordane isomers, other chlorinated hydrocarbons and by-products. The main constituents of 
technical chlordane are trans-chlordane (gamma-chlordane, share of about 25 %), cis-chlordane 
(alpha-chlordane, share of about 70 %), heptachlor, trans-nonachlor, and cis-nonachlor (share 
less than 1 %). Heptachlor is one of the most active components of technical chlordane. (ATSDR, 
1994; EXTOXNET; Holoubek, 2004; IPCS; UNEP, 2002a; WHO-FAO, 1979).  

Properties: Molecular weight – 409,78; (479.76 - chemically pure substance); Melting point - 
cis - chlordane- 106°C ÷107° C, trans – chlordane - 104°C ÷105° C; Boiling point – 175°C at 2 
mm Hg; Relative density: 1.59 ÷1.63 g/cm3 at 25°C; Solubility in water – 56 µg.L-1 at 25°C, 
organic solvents – mixable with hydrocarbon solvents; Vapour pressure: 0,98 x 10-5 mm Hg at 
25 °C; log КOW: 4,58-5,57.  

Use: Chlordane has been used since 1945 mainly as insecticide for control of cockroaches, ants, 
termites, and other household pests. Chlordane is a broad spectrum contact insecticide that has 
been used on agricultural crops including vegetables, small grains, maize, other oilseeds, 
potatoes, sugarcane, sugar beets, fruits, nuts, cotton and jute. It has also been used extensively in 
the control of termites. 
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Persistence/Fate: Chlordane is highly persistent in soil with an approximate half-life of 4 years. 
Its persistence and high distribution ratio allow this substance to bind to sediments in water and 
to accumulate in organisms. Chlordane is highly insoluble in water, and is soluble in organic 
solvents. It is semi-volatile and can be expected to partition into the atmosphere as a result. It 
binds readily to aquatic sediments and bioconcentrates in the fat of organisms as a result of its 
high partition coefficient (log KOW = 6.00). The chemical properties of chlordane (low water 
solubility, high stability, and semi-volatility) favour its long range transport, and chlordane has 
been detected in arctic air, water and organisms. 

Toxicity: The acute LC50 for aquatic organisms is between 0,4 mg/l (prawns) to 90 mg/l 
(rainbow trout). The acute oral dose, LD50, is 200 – 590 mg/kg of b.m., and that for 
oxychlordane is 19,1 mg/kg of b.m. The maximum residue limits of Chlordane in food, 
recommended by FAO/WHO vary from 0,002 mg.kg-1 milk fat in dairy products to 0, 5 mg.kg-1 
meat fat in meat and meat products. The maximum residue limits of Chlordane residues in water 
vary within the range 1, 5 – 6 µg.L-1.  
 

3.5. HEPTACHLOR 
Chemical name:  1,4,5,6,7,8,8-heptachlor-3a,4,7,7a-tetrahydro-4,7-methanoindene  

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-methanol-1H-indene. 

Synonyms and Trade Names (partial list): Aahepta; Agroceres; Baskalor; Drinox; Drinox H-
34; Gold Grest H-60; Heptachlorane; Heptagran; Heptagranox; Heptamak; Heptamul; Heptasol; 
Heptox; Rhodiachlor; Soleptax; Termide; Veliscol 104; Veliscol heptachlor. 

CAS №: 76-44-8 

Empirical formula: C10H5Cl7 
Structural formula: 

 
 
Appearance/Description: White to light tan, waxy solid or crystals with a camphor-like odour. 

Pure heptachlor is a white crystalline solid with a melting point of 95/96 °C. Technical 
heptachlor is a soft waxy solid with a melting range between 46 and 74 °C. It is practically 
insoluble in water and slightly soluble in alcohol. It is stable up to temperatures between 150 
and 160 °C as well as towards light, air moisture, alkalies and acids. It is not readily 
dechlorinated, but is susceptible to epoxidation (ATSDR, 1993;  WHO-FAO, 1975).  

Properties: Molecular weight – 373.32; State of aggregation – crystals; Colour – white 
(chemical pure substance); Odour – camphoric; Melting point – 95°C ÷ 96°C (pure); 46-74o C 
(technical); Boiling point: 135 – 145°C at 1-1.5 mm Hg, decomposes at 760 mm Hg; Relative 
density – 1.57 g/cm3 at 9°C; Solubility in water – 180 µg/l at 25°C, good in organic solvents; 
Vapour pressure: 0.3 x 10-5 mm Hg at 20°C; log КOW: 4.4 - 5.5. 

Use:  Heptachlor is a persistent dermal insecticide with some fumigant action. It is 
nonphytotoxic at insecticidal concentrations. Heptachlor was used extensively from 1953 to 
1974 as a soil and seed treatment to protect corn, small grains, and sorghum from pests. 
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Heptachlor is a non-systemic stomach and contact insecticide, used primarily against soil insects 
and termites. It has also been used against cotton insects, grasshoppers and mosquitoes, some 
crop pests and to combat malaria.  

It was used to control ants, cutworms, maggots, termites, thrips, weevils, and wireworms in both 
cultivated and uncultivated soils. Heptachlor was also used nonagriculturally during this time 
period to control termites and household insects (ATSDR, 1993; Fiedler, 2000). Its metabolite – 
cheptachloroepoxy – is significantly more persistent. 

Persistence/Fate:  Heptachlor is highly insoluble in water, and is soluble in organic solvents. It 
is quite volatile and can be expected to partition into the atmosphere as a result. It binds readily 
to aquatic sediments and bioconcentrates in the fat of living organisms. The half-life of 
heptachlor in soil in moderate climates varies between 0.75 and 2 years. Heptachlor is 
metabolised in animals to heptachlor epoxide, whose toxicity is similar to that of heptachlor, and 
which may also be stored in animal fat. This persistence, combined with a high partition 
coefficient (KOW = 4.4-5.5), provides the necessary conditions for heptachlor to bioconcentrate 
in organisms. Bioconcentration factors of heptachlor and heptachlor epoxide in fathead minnows 
(Pimephales promelas) were 9,500 and 14,400, respectively. The chemical properties of 
heptachlor (low water solubility, high stability, and semi-volatility) favour its long range 
transport, and heptachlor and its epoxide have been detected in arctic air, water and organisms. 
WHO suggests that food is the major source of exposure of heptachlor to the general population. 

Toxicity: Heptachlor is moderately toxic for mammals (the accurate oral dose, LD50, varying 
between 40 mg/kg of b.m in rats to 116 mg/kg of b.m. in rabbits.). No adverse effects were 
observed in the lower dose levels. WHO has reported no evidence of teratogenicity of 
heptachlor in rats and rabbits. This pesticide is toxic for aquatic organisms – LC50 for shrimps 
reaching 0, 11 µg.L-1. Comparatively scarce data exist about the impact and the carcinogenic 
effect of heptachlor for humans and this does not allow for definite conclusions. The FAO/WHO 
recommended maximum admissible quantities of Heptachlor residue in food vary between               
0,006 mg.kg-1 in milk fats and 0, 2 mg.kg-1 in bird fats. 

IARC has concluded that, while there is inadequate evidence for the carcinogenicity of 
heptachlor in humans, there is sufficient evidence in experimental animals. IARC has classified 
heptachlor as a possible human carcinogen (Group 2B). 
 

3.6. DDT (DICHLORODIPHENYLTRICHLOROETHANE) 
 

Chemical name:  
p,p’- DDT: 1,1,1-trichloro-2,2-bis-(4-chlorophenil)-ethane;  
p,p’- DDE: 1,1-dichloro-1,1-bis-(p-chlorophenil) ethylene; 
p,p’- DDD: 1,1-bis(4-chlorophenyl)-2,2-dichloroethane; 

Synonyms and Trade Names (partial list): 
 p,p’- DDT: Agritan, Anofex, Arkotine, Azotox, Bosan Supra, Bovidermol, 

Chlorophenothan, Chloropenothane, Clorophenotoxum, Citox, Clofenotane, Dedelo, Deoval, 
Detox, Detoxan, Dibovan, Dicophane, Didigam, Didimac, Dodat, Dykol, Estonate, Genitox, 
Gesafid, Gesapon, Gesarex, Gesarol, Guesapon, Gyron, Havero-extra, Ivotan, Ixodex, Kopsol, 
Mutoxin, Neocid, Parachlorocidum, Pentachlorin, Pentech, PPzeidan, Rudseam, Santobane, 
Zeidane, Zerdane. 

p,p’- DDE: No data  
p,p’- DDD: DDD; Rothane; Dilene, TDE 

CAS №:  p,p’- DDT: 50-29-3. 
p,p’- DDE: 72-55-9 
p,p’- DDD: 72-54-8 
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Empirical formula:  p,p’- DDT: C14H9Cl5;  
p,p’- DDE: C14H8Cl4;  
p,p’- DDD: C14H10Cl4 

Structural formula: 

 
         p,p’- DDT – C14H9Cl5            p,p’- DDD - C14H10Cl4                   p,p’- DDE - C14H8Cl4 
 
Appearance/Description:  Odourless to slightly fragrant colourless crystals or white powder. 
The substance DDT (CAS No.: 50-29-3) was synthesized by Zeidler in Switzerland for first time 
in 1874. It does not occur naturally in the environment, its pesticides properties were recognized 
in 1939 by Paul Muller. 

Pure p,p’-DDT (or 4,4’-DDT) is a colourless crystalline or powder like substance with a melting 
point of 109 °C and a boiling point of 260 °C. It is nearly insoluble in water but soluble in many 
organic solvents. Because of its lipophilicity (log Kow = 6.36), it enriches in sediments and 
shows bioaccumulation in adipose tissues and bio magnification. Furthermore, it is a flammable 
substance (flash point 72 – 75 °C). Technical DDT consists of different isomers with similar 
properties. If released to the terrestrial compartment, DDT will adsorb very strongly to soil and 
be subject to evaporation and photo oxidation near the surface. It will not hydrolyse and will not 
significantly biodegrade in most waters. If released to the air it will be subject to direct photo 
degradation and reaction with photo chemically produced hydroxyl radicals. DDT was regarded 
as an ideal pesticide, because it was toxic to a wide range of insects but it was relatively 
harmless to mammals, fish, and plants, particularly in comparison to other pesticides commonly 
used at the time, such as lead arsenate.  
 
Properties: Molecular weight: p,p'- DDT: 354.49; p,p'- DDE: 318.03; p,p'- DDD: 320.05; State 
of aggregation: p,p'- DDT: powder; p,p'- DDE: crystals; p,p'- DDD: powder; Colour: p,p'- 
DDT: colourless crystals, white powder; p,p'- DDE: white; p,p'- DDD: colourless crystals, white 
powder; Odour: p,p'- DDT: none or weak; p,p'- DDE: no data; p,p'- DDD: none; Melting point: 
p,p'- DDT: 109°C; p,p'- DDE: 89°C; p,p'- DDD: 109°C ÷ 110°C;  Boiling point: p,p'- DDT: 
decomposing; p,p'- DDE: 336°C; p,p'- DDD: 350°C; Relative density: p,p'- DDT: 0.98 ÷ 0.99 
g/cm3; p,p'- DDE: no data; p,p'- DDD: 1.385 g/cm3;  Solubility in water: 1.2 ÷ 5.5 µg/l at 25°C; 
p,p'- DDT: weak – in ethanol, strong – in ethyl ether and acetone; p,p'- DDE: in fats and in 
organic solvents; p,p'- DDD: no data; Vapour pressure: 0.2 x 10-6 mm Hg at 20°C; log KOW: 
6.91 for pp’- DDT, 6.02 for pp’- DDD and 6.51 for pp’- DDE. 

Use: DDT was widely used during the Second World War to protect the troops and civilians 
from the spread of malaria, typhus and other vector borne diseases. After the war, DDT was 
widely used on a variety of agricultural crops and for the control of disease vectors as well. 
Later, it was used widely in agriculture to control various agricultural pests. It is still being 
produced and used for vector control.Growing concern about adverse environmental effects, 
especially on wild birds, led to severe restrictions and bans in many developed countries in the 
early 1970s. The largest agricultural use of DDT has been on cotton. DDT is still used to control 
mosquito vectors of malaria in numerous countries. The technical products represents a mixture 
of 85% pp’-DDT and 15% op’-isomer DDT. 
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Persistence/Fate: DDT is highly insoluble in water and is soluble in most organic solvents. It is 
semi-volatile and can be expected to partition into the atmosphere as a result. Its presence is 
ubiquitous in the environment and residues have even been detected in the arctic. It is lipophilic 
and partitions readily into the fat of all living organisms and has been demonstrated to 
bioconcentrate and biomagnify. The breakdown products of DDT, 1,1-dichloro-2,2-bis(4-
chlorophenyl)ethane (DDD or TDE) and 1,1-dichloro-2,2bis(4-chlorophenyl)ethylene) (DDE), 
are also present virtually everywhere in the environment and are more persistent than the parent 
compound. 

DDT is highly persistent in soil and its half-life extends up to 15 years, and to 7 days in air. 
DDT exhibits high bio-concentration capacity – between 50000 for fish and 500000 for 
dipterans. In the environment DDT metabolises mainly to DDD and DDE.  

DDT and related compounds are very persistent in the environment, as much as 50% can remain 
in the soil 10-15 years after application. This persistence, combined with a high partition 
coefficient (log KOW = 4.89-6.91) provides the necessary conditions for DDT to bioconcentrate. 

It has been suggested that higher accumulations of DDT at higher trophic levels in aquatic 
systems results from a tendency for organisms to accumulate more DDT directly from the water, 
rather than by biomagnification. The chemical properties of DDT (low water solubility, high 
stability and semi-volatility) favour its long range transport and DDT and its metabolites have 
been detected in arctic air, water and organisms. 

Toxicity: DDT is not highly acutely toxic to laboratory animals, with acute oral LD50 values in 
the range of 100 mg/kg body mass for rats to 1,770 mg/kg for rabbits. The lowest DDT 
concentration in the food of ducks causing thinning of the eggshell is   0, 6 mg/kg b.m. LC50 for 
perch and Guppy are 1, 5 mg/l and 56 mg/l, respectively.  

DDT is highly toxic to fish, with 96-hour LC50 values in the range of 0.4 µg/L in shrimp to 42 
µg/L in rainbow trout. It also affects fish behaviour. Atlantic salmon exposed to DDT as eggs 
experienced impaired balance and delayed appearance of normal behaviour patterns. DDT also 
affects temperature selection in fish. 

DDT is acutely toxic to birds with acute oral LD50 values in the range of 595 mg/kg body 
weight in quail to 1,334 mg/kg in pheasant, however it is best known for its adverse effects on 
reproduction, especially DDE, which causes egg shell thinning in birds with associated 
significant adverse impact on reproductive success. 

In the human organism, DDT exhibits oestrogen-resembling and probable carcinogenic 
properties. The FAO/WHO recommended maximum admissible quantities of DDT residue in 
food vary between 0, 02 mg.kg-1 in milk fats and 5 mg.kg-1 in bird fats. The maximum 
admissible quantities of DDT residue in drinking water, as set by the WHO, is 18 µg/l. DDT and 
its metabolites have been detected in food from all over the world and this route is likely the 
greatest source of exposure for the general population . 

IARC has concluded that while there is inadequate evidence for the carcinogenicity of DDT in 
humans, there is sufficient evidence in experimental animals. IARC has classified DDT as a 
possible human carcinogen (Group 2B). 
 

3.7. TOXAPHENE 
Chemical name: polychlorinated bornanes and camphenes  

Synonyms and Trade Names (parital list): Agricide Maggot Killer; Alltex; Alltox; Attac 4-2; 
Attac 4-4; Attac 6; Attac 6-3; Attac 8; Camphechlor; Camphochlor; Camphoclor; Camphofene 
Huilex ; Chemphene M5055; Chlorinated camphene; Chloro-camphene; Clor chem T-590; 
Compound 3956; Geniphene; Hercules 3956; Hercules Toxaphene; Kamfochlor; Melipax; 
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Motox; Octachlorocamphene; Penphene; Phenacide; Phenatox; Phenphane; 
Polychlorocamphene; Synthetic 3956; Strobane-T; Strobane T-90; Texadust; Toxakil; Toxon 
63; Toxyphen; Vertac 90%. 

CAS №: 8001-35-2 

Empirical formula: C10H10Cl8 

Structural formula: 

 

 

 
 
Appearance/Description: In its original form, Toxaphene is a yellow to amber waxy solid with 
a chlorine/ turpentine-like odour. 
Toxaphene  is an insecticide containing over 670 polychlorinated bicyclic terpenes consisting 
predominantly of chlorinated camphenes. Toxaphene formulations included wettable powders, 
emulsifiable concentrates, dusts, granules, baits, oils, and emulsions (IARC, 1979; ATSDR, 1996).  Its 
melting range is from 65 to 90 °C. Its boiling point in water is above 120 °C, which is the 
temperature where it starts to decompose. Toxaphene tends to evaporate when in solid form or 
when mixed with liquids and does not burn. (ATSDR, 1996; Fiedler, 2000; USEPA, 2000b). 

Properties: Molecular weight: 413.82; State of aggregation: crystals; Colour/Shape: Yellow 
wax; amber; Odour: light chlorine and camphor; Melting temperature: 65°C ÷ 90°C; Boiling 
point: releases chlorine at 155°C; Relative density at 25°C: 1.65 g/cm3; Solubility in water: 550 
µg.L-1 at 20°C; Easily soluble in aromatic hydrocarbons and in organic solvents; Vapour 
pressure: 3.3 x 10-5 mm Hg at 25°C; log КOW: 3.23-5.50. 
 
Use: Toxaphene was introduced in 1949 and became the most heavily used organochlorine 
pesticide. It has been available in various forms: a solid containing 100 % technical toxaphene; a 
90 % solution in xylene or oil; a wettable powder containing 40 % toxaphene; dusts containing 5 
to 20 and 40 % toxaphene; granules containing 10 or 20 % toxaphene; emulsifiable concentrates 
in concentrations of 4, 6, 9 % toxaphene; baits containing 1 % toxaphene; a 2:1 toxaphene:DDT 
emulsion; and a dust containing 14 % toxaphene and 7 % DDT. Technical toxaphene is a 
complex mixture of more than 300 congeners, and contains 67- 60% of chlorine. (ATSDR, 1996; 
Fiedler, 2000; USEPA, 2000b). 
Toxaphene was formerly used as a nonsystemic stomach and contact insecticide with some 
acaricidal activity. Being nonphytotoxic (except to cucurbits), it was used to control many 
insects thriving on cotton, corn, fruit, vegetables, and small grains and to control the Cussia 
obtusifola soybean pest. Toxaphene was also used to control livestock ectoparasites such as lice, 
flies, ticks, mange, insects spreading fever, and horse-infesting ticks and scab mites. Its 
relatively low toxicity to bees and its long-persisting insecticidal effect made it particularly 
useful in the treatment of flowering plants. 

Persistence/Fate: Toxaphene is highly insoluble in water and the half-life of toxaphene in soil 
varies between 100 days and 12 years. Its accumulation in aquatic organism has been proven 
and is known to undergo atmospheric transport. This persistence, combined with a high partition 
coefficient (log KOW = 3.23-5.50) suggests that toxaphene is likely to bioconcentrate. 
Bioconcentration factors of 4,247 and 76,000 have been recorded in mosquito fish and brook 
trout, respectively. The chemical properties of toxaphene (low water solubility, high stability, 
and semi-volatility) favour its long range transport, and toxaphene has been detected in arctic 
air. Exposure of the general population is most likely through food, however levels detected are 
generally below maximum residue limits. 
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Toxicity: Toxaphene is highly toxic for fish: a 96-hour exposure exhibits LC50 for rainbow trout 
and perch of 1,8 µg/l and, respectively, 22 µg/l. Prolonged exposure to Toxaphene in 
concentrations of 0,5 µg/l in water leads to complete reduction of egg vitality. The acute oral 
dose LD50 for rats, dogs, and Guinea pigs are, respectively, 60 - 293 mg/kg b.m., 49 mg/kg b.m., 
and 365 mg/kg b.m. Chronic exposure experiments with rats have exhibited a non-acting dose of 
0, 35 mg/kg/day. Convincing evidence exists that Toxaphene may cause damage of the ductless 
glands in humans. Toxaphene has a carcinogenic effect on rats and mice and represents a 
carcinogenic risk for humans, with a carcinogenic activity ratio for oral exposure of 11 mg/kg 
b.m. /day. Toxaphene is essentially nontoxic to plants. 

IARC has concluded that while there is inadequate evidence for the carcinogenicity of 
toxaphene in humans, there is sufficient evidence in experimental animals. IARC has classified 
toxaphene as a possible human carcinogen (Group 2B). 

 
3.8. MIREX 

Chemical name: 1,1a,2,2a,3,3a,4,5,5a,5b,6-dodecachloroacta-hydro-1,3,4-metheno-1H-cyclobyta[cd]pentalene 
Synonyms and Trade Names (partial list):Dechlorane, Ferriamicide, GC 1283; HRS1276; ENT 257 
19; 

CAS №: 2385-85-5 

Empirical formula: C10Cl12 

Structural formula: 

 
 
Appearance/Description: Mirex  is a white, odourless crystalline solid with a melting point of 
485 °C and as such fire resistant. It is soluble in several organic solvents including 
tetrahydrofuran (30 %), carbon disulfide (18 %), chloroform (17 %), and benzene (12 %), but is 
practically insoluble in water. Mirex is considered to be extremely stable. It does not react with 
sulfuric, nitric, hydrochloric or other common acids and is unreactive with bases, chlorine or 
ozone. In the environment, it degrades to photomirex, when exposed to sunlight (ATSDR, 1995; 
IPCS, 1997; USEPA, 2000b). 

Properties: Molecular weight: 545.5; State of aggregation: crystals; Colour: snow white; Odour: 
none; Melting point: 485°C (decomposes); Solubility in water: 0.07 µg/L at 25°C, practically 
insoluble; Vapour pressure: 3 x 10-7 mm Hg at 25°C; log КOW: 5.28  

Use: Mirex is a stomach insecticide with little contact activity. Mirex in pesticide preparations 
was first used in the mid 60-ies most commonly to control fire ants. Mirex was also used 
successfully in controlling populations of leaf cutter ants , harvester termites, harvester ants, 
mealybugs in pineapples and yellowjacket wasps. Mirex has been included in lures based on 
coarse grain cornflour and soy bean oil. 

Because it is nonflammable Mirex has also been marketed  as a flame retardant for use in 
various coatings,in plastics, rubber, paint paper and electrical goods. The technical brands 
involve 95, 19% Mirex and 2, 58% chlordecon (the remaining constituents are not quoted). 
(ATSDR, 1995; IPCS, 1997; USEPA, 2000b). 
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Persistence/Fate: Mirex is regarded as one of the most persistent pesticides. Mirex is very 
resistant to breakdown, is very insoluble in water and has been shown to bioaccumulate and 
biomagnify. Due to its insolubility, mirex binds strongly to aquatic sediments. Its half-life in soil 
extends to 10 years. This persistence, combined with lipophilicity, provides the conditions 
necessary for mirex to bioconcentrate in organisms. Bioconcentration factors of 2,600 and 
51,400 have been observed in pink shrimp and fathead minnows, respectively. The chemical 
properties of mirex (low water solubility, high lipid solubility, high stability, and semi-volatility) 
favour its long range transport, and mirex has been detected in arctic freshwater and terrestrial 
organisms.  

Contamination of plants is primarily a surface phenomenon resulting from aerial deposition of 
emissions or deposition of compound that has volatilized from the surface of the soil. 

Toxicity: The acute oral toxicity of Mirex for mammals is moderate - LD50 for rats is 235 mg/kg 
b.m., while the acute dermal dose LD50 for rabbits is 80 mg/kg b.m. Mirex is toxic for fish and 
affects their behaviour - LC50 at 96 hours of exposure for rainbow trout and perch is, 
respectively,  0, 2 mg/l and 30 mg/l. Lethal outcomes for shellfish is observed at later stages 
following exposure to 1 µg/l of mirex. The existing data show that Mirex changes the functions 
of the ductless glands.  

The main route of exposure of mirex to the general population is through food, especially meat, 
fish and wild game, and intake is generally below established residue tolerances. 

IARC has concluded that while there is inadequate evidence for the carcinogenicity of mirex in 
humans, there is sufficient evidence in experimental animals. IARC has classified mirex as a 
possible human carcinogen (Group 2B). 
 

3.9. HEXACHLORBENZENE (НСВ) 
Chemical name: Hexachlorobenzene  

Trade names: (partial list): Amaticin; AntiCarie; Bunt-cure; Bunt-no-more; Ceku C. B.;             
Co-op hexa; Granox; No bunt; Sanocide; Smut-go; Sniecotox. 

CAS №: 118-74-1 

Empirical formula: C6Cl6 

Structural formula: 

 
 

Appearance/Description: HCB is white monoclinic crystals or crystalline solid.  

Hexachlorobenzene (HCB) is a chlorinated monocyclic aromatic compound in which the 
benzene ring is fully substituted by chlorine. HCB is a white crystalline solid (melting point 
231°C) that is virtually insoluble in water, but is soluble in ether, benzene and chloroform (NTP, 
1994). It has a high octanol/water partition coefficient, low vapour pressure and low 
flammability. HCB is found almost exclusively in the gas phase (as is predicted by its vapour 
pressure), with less than 5% associated with particles in all seasons except winter, where levels 
are still less than 10% particle-bound (Cortes et al, 1998). 
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Properties: Molecular weight: 284.78; State of aggregation: crystals; Colour: white; Melting 
point: 227 - 231°C; Boiling point: 323 - 326°C(sublimes); Relative density at 23°C: 2.044; 
Solubility in water - 40 µg/l at 20°C, practically insoluble, and in organic solvents – slightly 
soluble in ethanol, soluble in ethyl ether and highly soluble in benzene; Vapour pressure: 1.09 x 
10-5 mm Hg at 20°C; log КOW: 3.03-6.42. 

Use: Historically, the major use of HCB has been as a fungicide, first introduced in 1945. It was 
used worldwide as an agricultural fungicide from early in the twentieth century, particularly as a 
seed dressing to prevent fungal diseases of grain and other field crops. HCB was used 
extensively as a fungicide to control Bunt  in wheat, representing a major breakthrough for this 
disease. HCB was applied as a dust. It is a known impurity in several pesticide formulations, 
including pentachlorophenol and dicloram and may be present as an impurity in others. 

Industrial uses, including as a chemical intermediate, represent a relatively small proportion of 
cumulative global production. The relatively small remaining production is probably mostly for 
non-pesticide use, particularly as a chemical intermediate. 

Historically there were a number of potentially dispersive non-pesticide end-uses for HCB. It 
has been used as a wood preservative, for impregnating paper, as a means of controlling porosity 
in the manufacture of graphite electrodes for electrolytic processes, as a fluxing agent in the 
manufacture of aluminum and in the formulation of military pyrotechnic products and tracer 
bullets. (ATSDR, 1996). 

HCB is a byproduct of the manufacture of industrial chemicals including carbon tetrachloride, 
perchlorethylene, trichloroethylene and pentachlorbenzene. Also, it is used in the manufacturing 
of fireworks, ammunitions and synthetic rubber. Presently, it is a by-product of a large number 
of chlorine containing substances, in particular low-content chlorbenzenes, solvents and some 
pesticides.  

It is quite volatile and can be expected to partition into the atmosphere as a result. 
Hexachlorbenzene reaches the atmosphere along with the flue gases generated by waste 
incinerators and by metallurgical companies. 

Persistence/Fate: HCB is highly insoluble in water, and is soluble in organic solvents.The 
estimated half-life of hexachlorbenzene in soils from aerobic and anaerobic degradation ranges 
between 2.7 and 22.9 years, and between 0.5 and 4.2 years in air. It has a comparatively high 
bioaccumulation potential and a long half-life in the biota.  

It is very resistant to breakdown and has a high partition coefficient (KOW = 3.03-6.42), and is 
known to bioconcentrate in the fat of living organisms as a result.  HCB is ubiquitous in the 
environment, and has been measured in foods of all types. 

Toxicity: The acute toxicity of HCB to laboratory animals is quite low, with acute oral LD50 
values in the range of more than 2,6 mg/kg body mass in rabbits and 4,0 mg/kg in mice. The 
acute oral LD50 for rats is 3,5 mg/kg b.m. Porphyria, skin lesions, hyperexcitability and changes 
in weight, enzyme activities and morphology of the liver have been reported in association with 
subchronic toxicity of HCB. HCB has also been reported to stimulate the immune system in rats, 
and suppress the immune system of mice. HCB may also produce adverse effects on 
reproduction and reproductive tissue. 

HCB is unlikely to cause direct toxicological effects in aquatic animals at or below saturation 
concentrations (approximately 5 µg/L) in water.LC50 of hexachlorobenzene varies between 50 
and 200 µg/l for various fish species. Some insignificant liver problems have been observed in 
rats at daily exposure of 0, 25 mg/g b.m. It is a fact that hexachlorbenzene causes liver diseases 
in humans too (porphyria cutanea tarda).  
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IARC has concluded that while there is inadequate evidence for the carcinogenicity of HCB in 
humans, there is sufficient evidence in experimental animals. IARC has classified HCB as a 
possible human carcinogen (Group 2B. 
 
Remark: For more details for synonyms and trade names of POPs pesticides see Annex 1. 
 
 
4. BASIC CHARACTERISTICS OF INDUSTRIAL CHEMICALS – 

POLYCHLORINATED BYPHENILS (PCBS)    

4.1. INTRODUCTION 
Among the twelve POPs, polychlorinated biphenyls (PCBs) are a group of chlorinated chemical 
substances mainly used in electrical equipment and as additives for a variety of products, e.g. for 
lubricants, adhesives, and hydraulic fluids.  

PCBs are toxic to humans and to the environment. They are resistant to biodegradation and 
prone to long range transboundary transport. PCBs are persistent organic substances that 
bioaccumulate in fatty tissues and have adverse effects on human health and the environment. 
For various social and economic reasons PCBs are still in use, e.g. in electrical equipment or are 
in storage, mainly in developing countries and in countries with economies in transition. 

Polychlorinated biphenyls are artificially synthesized chlororganic compounds belong to the 
group of industrial persistent organic pollutants, listed in the Annex A, Part II of Stockholm 
Convention. 

They had been widely used as additives to oils in electrical equipment, hydraulic equipment, and 
in other practical applications requiring chemical stability in order to ensure safety, good 
operation and long-term use. 

Their properties (low dielectric penetration, chemical and thermal stability, low flammability, 
poor solubility in water, etc.) explain their widespread use as dielectric substances. On a global 
scale, approximately 1 milion tonnes (60% of the total manufactured quantity) are used as 
dielectric liquid in electric equipment. 

Regardless of the advantages and widespread use of PCBs, they are serious pollutants if released 
into the environment. At present, PCB are among the most widespread pollutants occurring in 
the environmental media in almost all parts of the globe. 

Apart from being capable of bioaccumulation and transferring along the food chain, PCBs are 
considered the cause of health problems even at low levels of exposure. PCBs have been placed 
by the International Agency for Research of Cancer (IARC) in group 2В, as carcinogenic for 
animals and probably carcinogenic for humans. 

 

4.2. GENERAL CHARACTERISTICS OF PCBS 
PCBs are a class of chlorinated hydrocarbons that have been used extensively since 1930 for a 
variety of industrial uses. They consist of two benzene rings joined by a carbon-carbon bond, 
with chlorine atoms substituted on any or all of the remaining 10 carbon atoms.  The number 
and position of these chlorine atoms determines the classification and properties of the different 
molecules. There are 209 possible congeners of PCBs. The volatility of the different molecules 
varies with the degree of chlorination. In general, congeners with a low chlorine content are free 
flowing liquids, becoming more viscous and less volatile as the chlorine content increases.  
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PCBs include mobile oily liquids and hard transparent resins, depending on the degree of 
substitution. The value of PCBs derives from their chemical inertness, resistance to heat, non-
flammability, low vapour pressure and high dielectric constant. 

Commercial preparations usually contain a mixture of congeners and are categorised by the 
chlorine content. Around 130 congeners have been identified in commercial mixtures. It may be 
noted that, besides electrical transformers and capacitors, PCBs have also been used for a great 
variety of other applications: varnishes, waxes, synthetic resins, epoxy and marine paints, 
coatings, cutting oils, heat transfer fluids, cutting oils, hydraulic fluids, etc.  
 
Chemical name: Polychlorinated biphenyls  

Commercial name: Aroclor 1016; Aroclor 1221; Aroclor 1232; Aroclor 1242; Aroclor 
1248(САЩ);Clophen (Germany); Fenchlor (Italy); Kanechlor, Santotherm (Japan); Phenoclor, 
Pyralene (France);  Delor (Czechoslovakia); Sovol, Sovtol (USSR); 
 
CAS №: different for the products  

Aroclor 1016: 12674-11-2 Aroclor 1232: 11141-16-5 Aroclor 1248: 12672-29-6 

Aroclor 1221: 11104-28-2 Aroclor 1242: 53469-21-9 Aroclor 1254: 11097-69-1 
 

Empirical formula: C12H(10-n)Cln, n = от 1 до 10. 
Structural formula: 

 
Spatial structural formula: 
 

 
 
 
 
 
 
 
Properties: Molecular weight: Aroclor 1016 - 257.9; Aroclor 1221-200.7; Aroclor 1232- 232.2; 
Aroclor 1242 - 266.5; State of aggregation – oily liquid; Colour – transparent; Boiling 
temperature, °C: Aroclor 1016 - 325–356; Aroclor 1221 - 275–320; Aroclor 1232 - 290–325; 
Aroclor 1242 - 325–366; Relative density, g/cm3 at 25°C; Aroclor 1016 - 1.37; Aroclor 1221 – 
1.18; Aroclor 1232 -1.26; Aroclor 1242 – 1.38; 
Solubility in water – 0,01 – 0,0001 µg/l at 25°C (decreasing with the increasing number of 
chlorine atoms); Vapour pressure: 1,6-0,003 x 10-6 mm Hg at 20°C; log KOW: 4,3-8,26. 
PCBs can be devided into 10 groups according to the number of chlorine atoms ant their 
molecular weight varies between 188 and 499 (table 1).  
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Table 1Molecular weight of PCBs congeners 

PCBs congeners Mol.weight 
Monochlor byphenyls  188,7 
Dichlor byphenyls 223,1 
Trichlor byphenyls 257,5 
Tetrachlor byphenyls 292,0 
Pentachlor byphenyls 326,4 
Hexachlor byphenyls 360,9 
Heptachlor byphenyls 395,3 
Octachlor byphenyls 429,8 
Nonachlor byphenyls 464,2 
Decachlor byphenyls 498,7 

Solubility in water: negligible 0,01 - 0,0001 µg/l at 25°C;  

Vapour pressurе: 1,6-0,003 x 10-6 mm Hg at 20°C; log KOW: 4,3-8,26. 

Table 2  Physical and Chemical properties of selected series of “Aroclors” PCBs 

Aroclors 
 

Solubility in 
water (mg/l) 25 

0C 

Vapour 
pressure 

(torr) 25 0C 

Density 
(g/cm3) 25 0C 

Appearance Boiling point 
(0C) at 750 torr 

1016 0.42 4.0 x 10-4 1.33 colourless 
viscous liquid 

325-356 

1221 0.59 6.7 x 10-3 1.15 colourless 
viscous liquid 

275-320 

1232 0.45 4.1 x 10-3 1.24 colourless 
viscous liquid 

290-325 

1242 0.24 4.1 x 10-3 1.35 colourless 
viscous liquid 

325-366 

1248 0.054 4.9 x 10-4 1.41 colourless 
viscous liquid 

340-375 

1254 0.021 7.7 x 10-5 1.50 yellowish 
viscous liquid 

365-390 

1260 0.0027 4.0 x 10-5 1.58 yellowish 
viscous liquid 

385-420 

Source: IARC (1978), WHO/EURO (1987). 

Physico-chemical properties of PCBs used in electrical equipment 
 Differ markedly in terms of their chlorine content; 
 PCBs come in the form of viscous liquids or even resins. They are colourless or 

yellowish 
 and have a distinct smell; 
 They are virtually insoluble in water – particularly those with the highest chlorine 

content – but, by contrast, they are slightly soluble in oil and highly soluble in most 
organic solvents; 

 PCBs are unaffected by light; 
 They have remarkable heat stability – which increases with their chlorine content – and 

only break down at very high temperature (> 1,000 °C); 
 PCBs have a high level of chemical inertia and are highly resistant to such chemical 

agents as acids, bases and oxidizers; 
 While not affecting base metals, they dissolve or soften certain rubbers and plastics. 
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Persistence/Fate: A significant part of the PCB isomers (congeners), particularly those with 
non-replaced neighbouring positions of biphenyl rings (for example, 2,4,5-, 2,3,5- or 2,3,6-
substituded of the two rings), are highly stable in the environment. Environmental degradation 
of PCBs requires a long period of time; PCBs are transported over long distances in air and 
settle in areas that are distant from the place of manufacturing, use and disposal; regardless of 
the low concentrations in water, PCBs bind to organic compounds and to the sediments. They 
accumulate in soil. The half-life of PCB in air is three weeks to two years, except for mono and 
dichlorobiphenyls, and more than 6 years in aerobic soil and sludge. PCBs in the organisms of 
adult fish degrade very slowly, and its has been established in an eight-year study that the half-
life of chlorobiphenyl 153 in eels is longer than ten years. PCBs bioaccumulate in lower aquatic 
organisms and in fishes in quantities that are thousands of times higher than the content of PCB 
in water, and in animals consuming aquatic organisms.  

Toxicity: Experimental and epidemiological studies have shown that PCBs possess a high 
toxicity potential. LC50 for rainbow trout larvae is 0,32 µg/l-1, and the inactive concentration is 
0,01 µg/l-1. PCBs are highly toxic for mammals – the acute oral LD50 in rats is 1 g/kg-1 b.m. The 
negative health effects in humans and/or animals include: liver and thyroid gland damage, skin 
and eye changes, immunitoxicity, neurobehavioural deviations, reduced body mass of the newly 
born, reprotoxicity and carcinogenity. IARC has classified PCBs as carcinogenic for laboratory 
animals and as a probable carcinogen for humans. PCB damages the ductless glands. 

Production: PCBs were first identified in the nineteenth century and started being manufactured 
on an industrial scale in 1929. The following countries have been the main manufacturers of 
PCBs: Austria, China, Czechoslovakia, France, Germany, Italy, Japan, Russia, Spain, United 
Kingdom and United States. 

Commercial mixtures of PCBs are marketed namely for industrial uses. They contain various 
ingradients and impurities and often had been mixed with solvents as tri- and 
tetrachlorobenzens. These mixtures with tri- and tetrachlorobenzens had been named 
askarels.The pollutants in the commercial products include dioxins, furans and chlorinated 
naphtalenes. The investigations on commercial PCBs mixtures found out that the concentration 
of dioxins and furans in them were in the range 0.8 mg/kg - 40 mg/kg 

Some of common trade names of PCBs commercial mixtures, produced for transformers, 
capacitors and other equipment are indicated in table 3.  

Table 3 Common trade names of PCBs commercial mixtures, produced for transformers, capacitors and 
other equipment  

Transformers Capacitors Other equipment 
Aroclor  Fenchlor Aroclor Elemex Abestol Nepolin 
Aceclor Kanechlor Askarel Eucarel Aroclor No-Flamol 
Apirolio Montar Clorinol Hyvol Askarel Pyranol 
Clophen Phenoclor Clorphen Inerteen Chlorextol Pydraul 
Chorextol  Pyralene Capacitor21 MCS 1489 Dykanol SAF-T-Kuhl 
Diaclor  Pydraul Diaclor Olex-SF-D EEC-18 Sorol 
Delor Santotherm Dykanol ТСВ Inerteen Therminol 
DK Sovol    Turbinol 
Dykanol  Sovtol     
Elemex  SAF-T-Kuhl     

Source: Polychlorinated Biphenyl Inspection Manual, US EPA, 2004 
Remark: For more details for PCBs trade names see Annex 2. 
Use: PCBs have been used intensively in industries since 1930 and have been manufactured in 
various countries under various trade names (such as Aroklor, Klophen, Phenoclor). In theory 
there are 209 isomers (congeners) of polychlorinated biphenyls, but only approximately 130 of 
them are manufactured as commercial products. 
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PCBs are chemical and heat-resistant compounds, of very low flammability, and low dielectric 
penetration and this explains their widespread industrial use, mainly as coolants and dielectric 
liquid in high voltage transformers. PCBs are used in heat transfer and hydraulic liquids, 
vacuum pumps, electric switches, voltage regulators, electric cables, circuit breakers, lubricants, 
wax, paint, and textile-surface treatment chemicals; fire-resistant coatings for walls, furniture, 
roofs, filters, asphalt; adhesives (for water impermeable coatings); PVC plasticizers; rubber 
seals; concrete bonding fillers; printing inks; isolation; pesticides.  
The systems using PCB can be classified in three main types: 

 Completely Closed systems – systems that do not allow any possibility for releasing of 
PCBs under normal use (transformers and condensers) 
(i)   Electrical transformers; 
(ii)  Electrical capacitors (including lamp ballasts); 
(iii) Electrical switches, relays and other; 
(iv) Electrical cables; 
(v) Electric motors and magnets (very small amounts); 

 Partially closed systems – systems where PCB containing oils move during the 
operation. This movement requires connections and seals which suggests limited 
releasing during operation. 
(i) Hydraulic systems; 
(ii) Heat transfer systems (heaters, heat exchangers); 

 Open-ended systems – systems where PCB containing oil is part of various 
compositions. Such compositions are lubricants, glues, paints, inks, elastic mixtures for 
closing of gaps between concrete elements, windows, door frames etc.  
(i) Plasticizer in polyvinyl chloride, neoprene, and other artificial rubbers; 
(ii) Ingredient in paint and other coatings; 
(iii) Ingredient in ink and carbonless copy paper; 
(iv) Ingredient in adhesives; 
(v) Pesticide extender; 
(vi) Ingredient in lubricants, sealants and caulking material; 
(vii) Fire retardant in fabrics, carpets, polyurethane foam, etc.; 
(viii) Lubricants (microscope oils, brake linings, cutting oils, other lubricants). 

While electrical transformers containing PCBs are defined as a “completely closed” application, 
industrial practices caused these PCBs to be transferred to other types of equipment, thus 
creating additional points of contact with the environment. A common practice was to top up or 
recharge non-PCB (mineral oil) transformers with PCBs when no other fluid was available. PCB 
oils were also added to or disposed of with non-PCB fluids such as heating or cooling fluid, 
hydraulic fluid, brake fluid, engine oil and off-specification fuels. 

 
Environment Exposure:  All environmental contaminants have “routes of exposure” to living 
species.  Each contaminant may have a different route of exposure based on its human uses, 
chemical and physical properties and the media into which it is introduced.   The basic route of 
exposure for all compounds however can be simplified into three stages: Direct Release to the 
Environment – spills, emissions, dumping, fires, etc.; Local Migration – gravity-induced flow, 
advective flow in surface water, groundwater flow, diffusion in water, dispersion in air, 
precipitation and settling in water and air, uptake and movement in non-migratory animals, 
anthropogenic activities, etc.; Long Range Transport – advective flow in water, advective flow 
in air, uptake and movement in migratory animals, precipitation and settling in water and air. 

PCBs are all denser than water, semi-volatile or non-volatile, relatively non-water soluble and 
relatively viscous or solid at ambient temperatures.  They are considered “DNAPLs” (dense 
non-aqueous phase liquids).  Therefore these compounds in the environment will not disperse 
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quickly in air or water, will sink in water and will not flow quickly over or through soil.  
Therefore spills to soil can be contained or cleaned up completely if the spill is discovered and 
acted upon promptly.  However spills and other emissions that are not acted upon in a timely 
manner result in downward migration to the sediment layers of surface water or to the bedrock 
and groundwater in a soil-spill situation.  The PCBs then move laterally and further downward 
under the force of gravity and laterally attached to solid particles that are suspended in the water 
or are moving with bedload.   

Although there are many convincing studies that support the conclusion that PCBs are 
associated with specific effects in certain species (i.e. immunosuppression, endocrine disruption, 
reproductive and developmental disorders in polar bears, beluga whales, narwhal, and some 
migratory birds such as the peregrine falcon), there is at present still a significant lack of dose-
response data for such effects, and there are some studies which support conclusions to the 
contrary (ATSDR, 2000; Braune et al., 1999; Muir et al., 1999; ACSH, 1997).   

General population exposure2 

PCBs are present in the environment all over the world, due to their high persistence and 
lipophilic properties. However, the exposure of the general population via air  is very low. 
Exposure of the general population  to PCBs is principally through food chain. The primary 
route of humans exposure to PCBs appears to involve the consumption of contaminated foods, 
particularly meat, fish, and poultry. Babies could be indirectly exposed by moyhers’ milk. 

 
Occupational exposure  
Occupational exposure occurs during PCB use by electrical or other industries. It might also be 
widespread among mechanics in contact with lubricating oils and hydraulic fluids, among 
workers who have contact with varnishes and paints. Furthermore, exposures have occurred 
through accidents and occupational exposure – for example during the repair of transformers 
and capacitors, PCBs equipment accidents as leakages and spills, or during handling of toxic 
wastes. 

Accidental exposure 
Accute emergency events may cause extremely high concentrations of PCBs in air, particularly 
in cases when PCBs are burnt or heated (fire,short circuit with electric arching, burning in 
welding, etc.) In case of extensive leaks of unheated PCBs from capacitors much higher 
concentrations could be found in workroom air. Very high concentrations of these toxic 
chemicals may be found in soot  emitted  in connection with fires and explosions of PCBs 
transformers and capacitors. 

When evaluating PCB accidental exposure, it is important to take into account skin absorption 
from surfaces and tool, in addition to exposure via inhalation. Thus, skin contamination, and the 
ingestion and inhalation of soot particles, may result in serious exposure in PCBs accidents and 
emergencies. 

 
Effect to Human health 
Human exposure to PCBs, PCTs and PBBs may occur through the ingestion of contaminated 
food and/or water, inhalation of PCB vapours in air, and through direct dermal contact.   
PCBs usually occur as mixtures of many congeners, and many of the data on the toxicity of 
PCBs are based on the testing of these mixtures. 

                                                 
2 Polychlorinated Byphenils and Terphenyls (2nd edition), IPCS,WHO,Geneva, 1993,pp 26-29. 
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There are great difficulties in assessing human health effects separately for PCBs, since , quite 
frequently, dioxins (PCDDs) have been present in the PCB mixtures to which humans have been 
exposed.The presence of PCDDs has occasionally been seen in accidents with certain 
PCB/chlorobenzene mixtures. Commercial PCBs have been shown to be contaminated with 
PCDDs and, therefore, in many cases it is unclear whether effects were attributable to the PCBs 
themselves or to much more toxic PCDDs. 

Some of the human health effects believed to be, at least in part, associated with PCB exposure 
are summarized below (ATSDR, 1999): 

 immunotoxicity – immunosuppressant, increased sensitivity towards infectious diseases, 
increased incidences of ear and upper respiratory tract infections, lower rate of 
successful immunization; 

 reproductive/developmental effects – failure to conceive, decreased birth weight, 
impairment of neurological development; 

 neurological/behavioral effects – impaired learning ability, attention and cognitive 
deficits, deficiencies in psychomotor development, leaning and memory deficits, 
impaired visual recognition; and  

 cancer – postulated that PCBs may be associated with liver, gastrointestinal, skin and 
biliary tract cancers. 

 
 

5. BASIC CHARACTERISTICS OF UNINTENTIONALLY FORMED 
BY-PRODUCTS – DIOXINS, FURANS PCBS AND HCB  
Polychlorinated Dibenzo-р-dioxins (PCDDs) and Dibenzofurans (PCDFs), Polychlorinated 
biphenyls (PCBs) and Hexachlorbenzene (HCB) are persistent organic pollutants (POP), which: 
exhibit toxic properties; persist for a long time; bioaccumulate (accumulate into the biosphere); 
are capable of transboundary long-range atmospheric transfer and deposition; and even far from 
their source may have unfavourable consequences for human health and the environment. 

Polychlorinated dibenzo-р-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF) are 
unintentionally formed persistent organic pollutants. Dioxins and furans are substances released 
by thermal processes that involve chlorine and organic matter, resulting from incomplete 
combustion and chemical reactions. 

5.1. POLYCHLORINATED DIBENZODIOXINS (DIOXINS, PCDD) AND 
POLYCHLORINATED DIBENZOFURANS (FURANS, PCDF) 

Polychlorinated dibenzo-р-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF) are 
unintentionally formed persistent organic pollutants. Dioxins and furans are substances released 
by thermal processes that involve chlorine and organic matter, resulting from incomplete 
combustion and chemical reactions. 

Chemical name: Polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans 
(PCDF). Dioxins and furans have, respectively, 75 and 135 isomers*. 

CAS No.: different for different isomers: 

2,3,7,8-tetraHDD - 1746-01-6 

2,3,7,8-tetraHDF - 51207-31-9 

Empirical formula: PCDD -C12N(8-n)ClnO2; PCDF - C12H(8-n)ClnO, n = 1 to 8 
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Structural formula: Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated 
dibenzofurans (PCDFs) have similar structure and on practice they are 210 different compounds, 
comprising of 75 PCDD congeners and 135 PCDF congeners. (fig. 1). 

 

Figure 1 Structure of 75 PCDD and 135 PCDF  

 

Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) 
represent tricycle aromatic compounds formed by two benzene rings connected by two oxygen 
atoms (PCDD) (Figure 1) or by one oxygen atom (PCDFs) (Figure 2), and their hydrogen atoms 
may be replaced by 1 - 8 chlorine atoms. 

 
Figure 2 Structural Formula of Dioxins and Furans 

 

All 210 congeners are different compounds and exhibit different chemical, physical and 
toxicological properties. All PCDD/PCDF are persistent, but only 2,3,7,8 chloro -substituted 
congeners are toxic and bioaccumulate in living organisms (fig.3). 

                    
Figure 3 Structural formula of 2, 3, 7, 8-TeCDD and 2, 3, 7, 8-PeCDF  

Spatial Structure: 

 

 

 

 

 

Figure 4 Spatial structural formula of Dioxins/Furans 
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Figure 5 Spatial structural formula of Dioxins/Furans 

Physical and chemical properties: Dioxins are colourless while furans are non-odorous white 
needle-shaped crystals. They exhibit similar physical and chemical properties: The molecular 
mass of PCDD varies between 188 and 499. Dioxins feature high melting and boiling 
temperatures, and very low relative velocity of evaporation which increases slightly with 
increasing temperature. They are non-flammable. For example, 2.3.7.8-THDD is colourless, 
with a melting temperature of 305-306оC; thermal disintegration 700оC; vapour pressure of 
64.10-11mm Hg at 20оC and 14.10-10mm Hg at 25оC.(table 7) 

The other representatives have different properties that depend on the number and on the 
position of the chlorine atoms in the molecules. For example, the tetra to octa-substituted 
congeners are: soluble in water - 0, 43 – 0, 0002 ng.l-1 at 25°C; vapour pressure: 2 – 0,007 x 10-6 
mm Hg at 20°C; log KOW: in the range 6, 60 – 8, 20. 

Table 4 Physical and chemical properties of Dioxins                                
Congener Groups Molecular weight Vapour pressure  

(Pa X 10-3) 
Water solubility 
(mg/m3) 

Log KOW 

M1CDD                   218.5   73-75   295-417   4.75-5.00 
D2CDD                    253.0       2.47-9.24    3.75-16.7      5.60-5.75   
T3CDD                    287.5    1.07   8.41     6.35     
T4CDD                    322.0    0.00284-0.275   0.0193-0.55 6.60-7.10   
P5CDD                    356.4   0.00423    0.118      7.40      
H6CDD                    391.0      0.00145   0.00442    7.80    
H7CDD                    425.2    0.000177 0.0024    8.00     
O8CDD                    460.0      0.000953        0.000074      8.20    

 
Persistence/Fate: PCDD and PCDF exhibit lipophyllic properties, semi-volatility, persistence 
(the half-life of tetraHDD in soil is 10 – 12 years; and that of 3, 3, 7, 8-tetraHDD and PHD is 2.6 
years), and capacity for long-range transferring. Also, they are known for their capacity for 
bioconcentration and bioaccumulation under common environmental conditions. 

Toxicity: The studied toxic impact applies mainly to 2, 3, 7, 8-substituted isomers (Table 5). 
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Table 5 Toxic Equivalence Factors of 17 isomers (congeners), applied to 2, 3, 7, 8- TCDD  
Congener Congener TEF values in food TEF value in 

waste gases and 
waste water 

Dibenzo-p-dioxins (PCDDs): 2, 3, 7, 8-TCDD 1 1 
 1, 2, 3, 7, 8-РеСDD 1 0.5 
 1, 2, 3, 4, 7, 8-НхCDD 0.1 0.1 
 1, 2, 3, 6, 7, 8-НхCDD 0.1 0.1 
 1, 2, 3, 7, 8, 9-НхCDD 0.1 0.1 
 1, 2, 3, 4, 6, 7, 8-НрCDD 0.01 0.01 
 OCDD 0.0001 0.001 
Dibenzofurans (PCDFs): 2, 3, 7, 8-TCDF 0.1 0.1 
 1, 2, 3, 7, 8-PеСDF 0.05 0.05 
 2, 3, 4, 7, 8-РеСDF 0.5 0.5 
 1, 2, 3, 4, 7, 8-НхCDF 0.1 0.1 
 1, 2, 3, 6, 7, 8-НхCDF 0.1 0.1 
 1, 2, 3, 7, 8, 9-НхCDF 0.1 0.1 
 2, 3, 4, 6, 7, 8-НxCDF 0.1 0.1 
 1, 2, 3, 4, 6, 7, 8-НрCDF 0.01 0.01 
 1, 2, 3, 4, 7, 8, 9-HpCDF 0.01 0.01 
 OCDF 0.0001 0.001 

Abbreviations: T = tetra; Pe = penta; Hx = hexa; Hp = hepta; O = octa; 
CDD = chlorodibenzodioxin; CDF = chlorodibenzofuran. 

All 2,3,7,8 - substituted PCDD and PCDF and the coplanar PCB (without ortho substitution with 
chlorine) exhibit the same type of biological and toxic response. The possible negative impacts 
include: dermal toxicity, immune toxicity, reproduction toxicity, and teratogenic toxicity, 
damage of the endocrine system and carcinogenic property. According to the IARC 
classification, 2, 3, 7, 8-THDD belongs to group 1 – a proven carcinogen – while the remaining 
representatives are not classified as carcinogens for humans (Group 3). Presently, the only effect 
related to exposure to dioxins in chlorine is chloracne. The groups most sensitive to the impacts 
of dioxins and furans are foetuses in the mother’s organisms and newborns. 

Impacts on the immune system of mice were established at doses of 10 ng. kg-1 bw.day-1 while 
the reproductive toxicity in monkeys was 1-2 ng.kg-1 bw.day-1. Biochemical effects have been 
observed in rats at doses of 0,1 ng. kg-1 bw.day-1. The WHO recommends the daily admissible 
level for dioxins and furans (and for planar PCBs) 1-4 TEQ pg.kg-1 b.m., although the recent 
monthly admissible dose is 1-70 TEQ pg.kg-1 b.m. 

5.2. POLYCHLORINATED BIPHENYLS (PCBs) 
Polychlorinated biphenyls (PCB) form unintentionally and are released by thermal processes 
that include organic substances and chlorine as a result of incomplete combustion or chemical 
reactions. 

Chemical name: Polychlorinated biphenyls 

Empirical formula: C12H(10-n)Cln, n = 1 to 10. 

Structural formula: PCBs are aromatic compounds, whose hydrogen atoms can be replaced 
with up to ten chlorine atoms. There are 209 possible PCB congeners. They can be divided into 
groups according to the number of their chlorine atoms. 
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Figure 6 Structural formula of PCBs 

 

 
 

Figure 7 Example of chemical structure of “dioxin-like” PCBs  
 
Spatial Structure: 
 
 

 
 
 
 
 

 
 

Figure 8 Spatial structural formula of PCBs 

Physical and chemical properties: PCBs are liquids or resins depending on the degree of 
substitution, colourless or yellow, with specific odour. Their molecular mass varies between 188 
and 499. They are insoluble in water but are easily dissolved in fats, hydrocarbons and others 
organic compounds. Solubility in water – 0,01 – 0,0001 µg.L-1 at 25°C (decreasing with the 
increasing number of chlorine atoms). PCBs are lightly volatile but in time, their evaporation 
capacity increases, and their vapour pressure is 1,6-0,003 x 10-6 mm Hg at 20°C; log KOW: 4,3-
8,26. 

Persistence/Fate: A significant part of the PCB isomers (congeners), particularly those with 
non-replaced neighbouring positions of biphenyl rings (for example, 2,4,5-, 2,3,5- or 2,3,6-
substituded for the two rings), are highly stable in the environment. The half-life of these 
representatives in air is three weeks to two years, except for mono and dichlorobiphenyls, and 
more than 6 years in aerobic soil and sludge. Also, PCBs in the organisms of adult fish degrade 
very slowly, and it has been established in an eight-year study that the half-life of 
chlorobiphenyl 153 in eels is longer than ten years. 
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Toxicity: Experimental and epidemiological studies have shown that PCBs possess a high 
toxicity potential. The acute LC50 for rainbow trout larvae is 0,32 µg/l-1, and the inactive 
concentration is 0,01 µg/l-1. PCBs are severely toxic for mammals – the acute oral LD50 in rats 
is 1 g/kg-1 b.m. The negative health effects in humans and/or animals include: liver and thyroid 
gland damage, skin and eye changes, immunitoxicity, neurobehavioral deviations, reduced body 
mass of the newly born, reprotoxicity and carcinogenity. PCBs can damage the ductless glands. 
IARC has classified PCBs as carcinogenic for laboratory animals and as a probable carcinogen 
for humans (Group 2B). 

Table 6Toxic Equivalence Factors (TEFs) 
Congener Congener TEF values in food 
Dioxin-like PCBs  PCB 77 0.0001 
 PCB 81 0.0001 
 PCB 126 0.1 
 PCB 169 0.01 
Mono-ortho PCBs PCB 105 0.0001 
 PCB 114 0.0005 
 PCB 118 0.0001 
 PCB 123 0.0001 
 PCB 156 0.0005 
 PCB 157 0.0005 
 PCB 167 0.00001 
 PCB 189 0.0001 

 

5.3. HEXACHLORBENZENE (НСВ) 
Hexachlorobenzene belongs to the group of industrial persistent organic pollutants as a pesticide 
and to the group of unintentionally formed pollutants released by thermal processes, in result of 
incomplete combustion for chemical reactions. Hexachlorbenzene reaches the atmosphere along 
with the flue gases generated by waste incinerators and by metallurgical companies. 

The basic characteristics of HCB are shown in Para 3.9 above. 

5.4. SOURCES OF PCDDS/PCDFS, PCBS AND HCB EMISSIONS INTO 
THE ATMOSPHERE 
Polychlorinated dibenzodioxins (PCDD) and Polychlorinated dibenzofurans (PCDF), 
hexachlorobenzene (HCB) and polychlorinated biphenyls (PCB) belong to the persistent organic 
pollutants formed and released unintentionally from anthropogenic sources. 

They are formed and released by thermal processes that include organic substances and chlorine 
in result of incomplete combustion or chemical reactions. The categories of industrial sources 
with potential for formation in comparatively large quantities and for releasing of POPs into the 
environment are: 

(a) waste incinerators, including co-incinerators for household, hazardous or medicinal 
waste or sewerage waste; 

(b) cement kilns incinerating hazardous waste; 

(c) production of cellulose which releases unbound chlorine or chemical substances 
forming unbound chlorine for bleaching; 

(d) thermal metallurgical processes. 
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The polychlorinated dibenzodioxins (PCDD) and Polychlorinated dibenzofurans (PCDF), 
hexachlorobenzene (HCB) and polychlorinated biphenyls (PCB) may form and be released 
released unintentionally from the following source categories: 

(a) open-air incineration of waste, incl. Incineration in landfills; 

(b) thermal metallurgical processes. 

(c) combustion in residential buildings; 

(d) fossil fuel combustion plants and industrial boilers; 

(e) wood and other biomass fuel combustion plants; 

(f) specific industrial chemical processes, releasing unintentionally formed persistent 
organic pollutants, particularly during production of chlorophenol and chloroanyl; 

(g) crematoriums; 

(h) motor vehicles, particularly those utilizing leaded petrol; 

(i) incineration of animal carcases; 

(j) dyeing of textile and leather goods (using chloroanyl) and finishing (by alkaline 
extraction); 

(k) installations for cutting and processing of decommissioned motor vehicles; 

(l) burning of copper cables; 

(m) used oil refineries. 
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Figure 9 Sources of POPs emissions in the air 

The emissions of PCDD/F, PCB and HCB are released into the environment by means of direct 
emission and/or transfer by air, water, soil and waste (Figure 15 & Figure 16). 

 
Figure 10 Unintentional production and routes of entry of PCDD/Fs, PCBs and HCB into the 

environment (air, water, soil and waste). 
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Annex I: Synonyms and trade names for POPs pesticides  
Chemical Some Synonyms and Trade Names  

ALDRIN  
(CAS No.: 309-00-2) 

1,4:5,8-dimethano-naphtalin; GGDN; 
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-endo-1,4-exo-5,8-dimethanonaphthalene;  
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-endo-5,8-exo-dimethano-naphthalene; 
1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a hexahydro (1.alpha.,4.alpha.,4a.beta.,5.alpha.,8.alpha.,8;  
1,2,3,4,10,10-Hexachlor-1,4,4a,5,8,8a-hexahydro-1,4,5,8- dimethanonaphthalin 1R,4S,4aS,5S,8R,8aR-; 
1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-1,4,5,8-dimethanonaphthalene; 
1.2.3.4.10.10-Hexachlor-(4arH.8acH)-1.4.4a.5.8.8a-hexahydro-1c.4c:5t.8t-dimethano-naphth; 
1.2.3.4.10.10-hexachloro-(4arH.8acH)-1.4.4a.5.8.8a-hexahydro-1c.4c:5t.8t-dimethano-napht; 
1,4:5,8-dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4 a,5,8,8a-hexahydro-, 
(1alpha,4alpha,4abe 1,4:5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-, endo,exo-; 

1,4:5,8-dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-, 
(1alpha,4alpha,4abet), 
(1R,4S,4aS,5S,8R,8aR)-1,2,3,4,10,10-Hexachlor-1,4,4a,5,8,8a-hexahydro-1, 4:5,8-dimethanonaphthalin;  
Aglyucon*, Agronex TA; Aldocit; Aldrec; Aldrex; Aldrex 30; Aldrex 30 E.C.; Aldrex 40; Aldrin 
cast solid; Aldrin mixture, dry (with 65 % or less aldrin); Aldrin mixture, dry (with more then 65 
% aldrin); Aldrin mixture, liquid (with 65 % or less aldrin); Aldrin mixture, liquid (with 65 % or 
less aldrin); Aldrin 2.5; Aldrin 5;  
Aldrin [1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-(1.alpha.,4.alpha.,4a.beta.,5.alpha.,8.al ]; 
Aldrite; Aldrosol; Altox; Alvit 55; Compound 118; 4:5,8-Dimethanonaphthalene; 22DN; Drinox; 
Eldrin; ENT-15949; Eruzin*; exo-Hexachlorodimethanonaphthalene; Hexachlorhexahydro-
dimethano-naphtaline; Hexachlorohexahydro-endo, exo-dimethanonaphthalene; 
Hexachloro-1,2,3,4,10,10 hexahydro-1,4,4a,5,8,8a exodimethano-1,4,5,8 naphtalene; 
Hexachlor-1,4,4a,5,8,8a-hexahydro-1,4,5,8-dimethanonaphthalin; 
Hexachlor-1,4,4a,5,8,8a-hexahydro-1,4,5,8-dimethano-naphtalin, (1R,4S,4aS,5S,8R,8aR)-1,2,3,4,10,10-; 
Hexachlor-1,4,4a,5,8,8a-hexahydro-1,4-endo-5,8-exodimethanonaphtalin, 1,2,3,4,10,10-; 
HHDM; HHDN; HHPN; Kartofin*; Kortofin; Latka 118; NA 2761; NA 2762; NCI-C00044; 
OMS-194; Octalene; Octalin*;Seedrin; SD 2794; Sojedinenie (= compound) 118*; Tatuzinho; 
Tipula; Veratox* 
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CHLORDANE  
(CAS No.: 57-74-9) 

1-exo,2-endo,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7methanoindene; 
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetra-hydro-4,7-methan-;  
1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro- ; 
1,2,4,5,6,7,8,8-Octachloro-4,7-Methano-3a,4,7,7a-Tetrahydroindane Oindane; 
 1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-endo-methano-indene; 
1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methano-1H-indene;  
1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methanoindene 
1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-1H-4,7-methano-indene; 
1,2,4,5,6,7,8,8-Octachloro-4-7-methano-3.alpha.,4,7,7,.alpha.-tetrahydroindane;  
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro- 
1-exo,2-endo,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methanoindene); 
AG Chlordane; Aspon; Aspon-Chlordane; Belt; CD 68; Chloordaan, Zuiver; Chlordan,  
Kemisk rent; Chlordan, rein; Chlordane; Chlordane (gamma); chlordane, pur;  
Chlordane technical;  
Chlordane [4,7-Methanoindan, 1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-]; 
Chloriandin; Chlorindan; Chlorkil; Chlorodane; gamma.-Chlordan; Clordan; Clordano, puro; 
Corodan(e); Chlordane HCS 3260; Chlordasol; Cortilan-Neu; Dichlorochlordene: Dowchlor; 
Dow-Klor; Ent 9932; Ent 25552-X; HCS 3260; Kilex lindane;Kypchlor; M140; M 410;  
Latka 1068;4,7-Methanoindan; 4,7-Methano-1H-indene; NCI-C00099;  
4,7-Methanoindan, 1,2,4,5,6,7,8,8-octachloro-3a,4,7,7a-tetrahydro-; 
4,7-methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-; Niran; Octachlor; 
Octachloro-4,7-methanotetrahydroindane; Octachlorodihydrodicyclopentadiene; 
Octachlorohexahydromethanoindene;  
Octachlor-2,3,3a,4,7,7a-hexahydro-4,7-methano-(1H)-inden, 1,2,4,5,6,7,8,8-; 
Octachlor-3a,4,7,7a-tetrahydro-4,7-endomethanoindan, 1,2,4,5,6,7,8,8-; 
Octa-Klor; Oktaterr; Ortho-Klor; SD 5532; Shell SD-5532; Starchlor; Synklor; Tat chlor 4;  
t-chlordan;Topichlor; Topichlor 20; Toxichlor; Unexan-koeder;Veliscol-1068 

DDT 
CAS-No: 50-29-3 

Aerosol DDT, Aerosol DL, Agritan, Anofex, Antrix, Arkotine, Azotox, benzene,1,1’-(2,2,2-
trichloroethylidene)bis(4-chloro-alpha, alpha-bis(p-chlorophenyl)-beta,beta,beta-trichlorethane, 
Bercema-Aero-Super, Bercema-Spritz-Aktiv, Bercema-Bekusal, Bosan Supra, Bovidermol, 
chlorophenothan, chlorophenothanes, chloro phenothan, chlorophenothane, chlorophenotoxum, 
Citox, Clofenotane, Cyklodyn, p,p’-DDT, Dedelo, Deoval, Detox, Detoxan, Dibovan, Dibovin, 
dichlorodiphenyltrichloroethane, p,p’- dichlorodiphenyltrichloroethane, 
4,4’-dichlorodiphenyltrichloroethane, Dicophane, Didigam, Didimac, Diphenyltrichloroethane, 
Dodat, Duaryl, Dykol, Dynocid, Dynol, Estonate, Gamadyn, Genitox, Gesafid, Gesapon, 
Gesarex, Gesarol, Guesapon, Guesarol, Gyron, Havero-extra, Hildit, Holus, Hylotox 59, Ipsotox, 
Ipsotox Special, Ivoran, Ixodex, Kopsol, Lidykol, Meryl N, Micro DDT 75, Mutoxin, Nera-
emulze, Neocid,Nerafum, Neracaine (Nerakain), Neratidine (Neratidin), Neocid, OMS 16, 
Parachlorocidum, Pararyl, Pentachlorin, Pentalidol, Pentech, Pilusan, Ppzeidan, 
p,p´-dichlordiphenyltrichlormethylmethane, R50, Rukseam, Santobane, Solomitol, Tech DDT, 
Trichlorobis(4-chlorophenyl)ethane, 1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane,  
1,1,1-trichloro-2,2-di(4-chlorophenyl) ethane, 1,1’-(2,2,2-trichloroethylidene)bis(4-chlorobenzene),  
1,1-bis-(p-chlorophenyl)-2,2,2-trichloroethane, 2,2-bis(p-chlorophenyl)-1,1,1-trichloroethane, 
4,4’-dicholorodiphenyltrichloroethane, Tridynol Zeidane, Zerdane,Rothane; Dilene, TDE 
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DIELDRIN 
(CAS No.: 60-57-1) 

(1alpha,2beta,2alpha,3beta,6beta,6alpha,7beta,7alpha- 2,7:3,6-Dimethano-3,4,5,6,9,9-hexachlor-1a,2,2; 
(1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-Hexachlor-1,4,4a,5,6,7,8,8a-octahydro-6,7-epoxy-1,4:5,8-di; 
(1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-Hexachlor-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-di; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro,endo,exo-1,4:5,8-dimethanonaphthalene 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo-5,8-exo-dimethano-naphthalene 
1,2,3,4,10,10-Hexachloro-6,7-Epoxy-1,4,4a,5,6,7,8,8a-Octahydro-exo-1,4 -endo-5,8-Dimethanonaphthalene 
1,4:5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-, endo,; 
2,7:3,6-dimethanonaphth(2,3-b)oxirene, 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-,(1aalph; 
2,7:3,6-Dimethanonaphth(2,3-b)oxirene, 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro- ;  
3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a7,7a-Octahydro-2,7:3,6-Dimethanonapht[2,3-b]oxirene;  
5,6,7,8,9,9-Hexachlor-2t,3t-epoxy-(4ar,8ac)-1,2,3,4,4a,5,8,8a-octahydro-1t,4t;5c8c-d; 
Aldrin epoxide; Alvit; Alvit 55; Compound 497; D-31; Diel’drin*; Dieldrin; Dieldrin, dry weight;  
Dieldrin (hexachloroepoxyoctahydro-endo,exo-dimethanonaphthalene 85 % and related 
compounds 15 %); Dil’drin*; Dieldrina; Dieldrine; Dieldrite; Dieldrex; Dieldrix; Dieldrex B, 
Dielmoth; D-31; DD ;Dimethanonaphth[2,3-b]-Oxirene; DLD; Dorytox ; ENT-16225; ENT 
16,225;Exo-Dieldrin ; GEOD*; HEOD;  
Hexachloroepoxyoctahydro-endo,exo-Dimethanonaphthalene; 
Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethanonaphth(2,3-b)oxirene, 3,4,5,6,9,9-;"Deutsch" 
Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethano-naphthalene, (1R,4S,4aS,5R,6R,7S,8S; 
Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethanonaphthalene, 1,2,3,4,10,10-;"Deutsch" 
Hexachloro-epoxyoctahydro-dimethanonaphthalene; 
HOED; Illoxol; Insektalox*; Insecticide No. 497; Insectlack; Kombi-Albertan; Lakta 497; Moth Snub D; 
NCI C00124; Octalox; OMS18; Oxralox; Panoram D-31; Quintox; Red Shield; SD 3417; 
Sojedinenie (=compound) 497; Termitox 

ENDRIN 
(CAS No.: 72-20-8) 

1a.alpha.,2.beta.,3.alpha.,6.alpha;  
(1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta,7aalpha)-2,7;3,6-Dimethano-3,4,5,6,9,9-hexachlor-1a; 
(1Aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta,7Aalpha)3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-; 
(1R,4S,4aS,5S,7R,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-6,7-epoxy-1,4:5,8-dime; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo,endo-; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a- octahydro-1,4-endo-,8-endo-dimethano-naphthalen; 
3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethanonaphth[2,3-b]oxirene; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo, endo-5,8-dimethanonaphthalen; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo-5,8-endodimethanonaphthalen; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8- dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo-1,4-endo-5,8-dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-exo-5,8-dimethanonaphthalen; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-§octahydro-1,4-endo, endo-5,8-dimethanonaphthali; 
1,2,3,4,10,10-hexachloro-6,7-oxido-1,4-endo-5,8-endo-dimethano-1,4,4a,5,6,7,8-octahydronaphthalen; 
1,2,3,4,10,10-hexachloro-1r,4s,4as,5s,6,7r,8r,8ar-octahydro-6,7-epoxy-1,4:5,8-dimethanonaphthalene; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4,5,8-endo-endo-dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo,endo-5,8-dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethanonaphthalene; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo,endo-1,4:5,8-dimethanonaphthalen; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-exo-1,4-exo-1,4-exo-5,8-dimethanonaph; 
1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-exo-1,4-exo-5,8-dimethanonaphthalene; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-§1,4-endo-5,8-endo-dimethanonaphthali; 
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-§octahydro-1,4-endo-endo-5,8-dimethanonaphthale; 
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 2,7:3,6-dimethanonaphth(2,3-b)oxirene, 3,4,5,6,9,9-hexachoro-1a,2,2a,3,6a,7,7a-octahydro-,(1aalpha,2; 
3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6- dimethanonaphth(2,3-B)oxirene; 
3,4,5,6,9,9-hexachloro-1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta,7aalpha-octahydro-2,7:3,6-dim; 
Compound 269; 1,4:5,8-Dimethanonaphthalene;  
endo,endo-1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethanonaphthalen; 
Endrex; Endrin; Endrin 20; Endrin mixture; endrin,endo-endo-isomeres; Endrina; Endrine; ENT-
17251;  Experimental Insecticide No. 269; Hexachlor; 
Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo-5,8-endodimethanonaphthalene, 1,2,3,4,10,10- 
Hexachloro-oxido-dimethano-octahydronaphthalene; hexachloroepoxyoctahydro-endo-endo-dimethanonaphthalene; 
Hexachlorooctahydro-endo, endo-dimethanonaphthalene; hexachloroxido-endo-endo-dimethanooctahydronaphthalin; 

Hexachloroxido-endo-endo-dimethanooctahydronaphthalene; hexachloroxidotetracyclododecen; 
hexachloräpoxyoctahydro-bis(endo-methylen)naphthalin; 
Hexachloroepoxyoctahydro-endo,endo-dimethanonaphthalene; Hexadrin; Isodrin Epoxide;  
Lakta 269; Mendrin; NCI C00157; Nendrin; OMS 197. 

HEPTACHLOR 
(CAS No.: 76-44-8) 

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-Tetrahydro-4,7-Methano-1H-Indene;  
1,4,5,6,7,8,8-Heptachlorotetrahydro-4,7-methanoindene ; 
1,4,5,6,7,8,8-Heptachloro-3a,4,7,7,7a-tetrahydro-4,7-endo-methanoindene; 
1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7- methanoindene; 
1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-1H-4,7-methano-indene; 
2,4-bis-(Thylamino)-6-chlor-1,3,5-triazin; 2-Chlor-4,6-bis(Ethylamino)-1-triazin; 
3,4,5,6,7,8,8-Heptachlorodicyclopentadiene; 3-Chlorochlordene; 
4,7-Methano-1,4,5,6,7,8,8-heptachlor-3a,4,7,7a-tetrahydro-1H-inden; 
4,7-Methano-1H-indene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-; 
4,7-Methanoindene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-; 
Aahepta; Arbinex 30TN; Agronex Hepta; Agronex Hepta T 30; Agroceres; Basaklor; 
Bis(ethylamino)-chlortriazin; Chlor-bis(ethylamino)-triazin; Chlordiethyltriazindiamin; Drinox; 
Drinox H-34; E 3314; ENT-15152; Eptacloro; Geptachlor*; Geptazol*; Gesatop;  
Gold Crest H-60; GPKh; H-34; H-60; Hepta; Heptachloor; Heptachlorane; Heptachlor; 
[1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-methano-1H-indene]; Heptacloro; 
Heptachlorotetrahydro-4,7-methanoindene; Heptagran; Heptagranox; Heptamak; Heptamul; 
Heptasol; Heptox; Latka 104; NCI-C00180; Soleptax; Rhodiachlor; Termide; Tetrahydro; 
Veliscol 104; Veliscol heptachlor 

HEXACHLORO-
BENZENE 
(CAS No.: 118-74-1) 

Agronal H; Amaticin; Amatin; AntiCarie; Benzene, hexachloro-; benzol, Hexachlor; Bunt-cure; 
Bunt-no-more; Chlorbenzol, hexa; Co-op Hexa; Ceku C.B.; ENT-1719; esaclorobenzene; 
GChB*; Gexachlorbenzol*; Granox; Granox nm; HCB; HCBz; hexachloorbenzeen; 
Hexachlorobenzen; Hexachloro-; Hexa CB; Hexa c.b.; Hexachlorbenzol; Julian's carbon 
chloride; julin's carbonchloride; julin's chloride; No Bunt; No Bunt 40; No Bunt 80; No Bunt 
Liquid; Pentachlorophenyl chloride; Perchlorobenzene; Perchlorbenzol; Phenyl perchloryl; 
Sanocid; Sanocide; Smut-Go; Snieciotox; Snieciotox 40; Zaprawa nasienna sneciotox; 
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MIREX 
(CAS No.: 2385-85-5) 

1,1a,2,2,3,3a,4,5,5,5a,5b,6-Dodecachloro-octahydro-1,3,4-metheno-1H-cyclobuta[cd]pentalene; 
1,2,3,4,5,5-hexachloro-; ,2,3,4,5,5-Hexachloro-1,3-cyclopentadiene dimer; 
1,3,4-Metheno-1,1a,2,2,3,3a,4,5,5,5a,5b,6-dodecachlorooctahydro-1H-cyclobuta<cd>pentalene; 
1,3,4-Metheno-1H-cyclobuta(cd)pentalene, 1,1a,2,2,3,3a,4,5,5,5a,5b,6-dodecachlorooctahydro-; 
1,3,4-Metheno-1H-cyclobuta<cd>pentalene, dodecachlorooctahydro-; 1,3-Cyclopentadiene; 
1,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro-, dimer; 
Bichlorendo, CG-1283, Dechlorane, Dechlorane 4070, Dechlorane Plus, Dimer;  
1,2,3,4,5,5- Dodecachloropentacyclodecane; 
dodecachloorpentacyclo(5.2.1.O'2,6.O'3,9.O'5,8)decaan; 
Dodecachloro-decahydro-1,3-cyclo-dicyclobuta<cd,gh>pentalene; 
Dodecachloroctahydro-1,3,4-metheno-1H-cyclobuta(cd)pentalen, 1,1a,2,2,3,3a,4,5,5,5a,5b,6-; 
Dodecachlorooctahydro-1,3,4-metheno-2H-cyclobuta<cd>pentalene; 
Dodecachloropentacyclo(5.2.1.O'2,6.O'3,9.O'5,8)decane; 
dodecachloropentacyclo<5.2.1.0 %2,6.0 %3,9.0 %5,8>decane; 
dodecacloropentaciclo(5.2.1.O'2,6.O'3,9.O'5,8)decano; ENT-25719 ;Ferriamicide; GC1283; 
Hexachloropentadiene Dimer, Hexachloro-1,3-cyclopentadiene Dimer;  Hrs 1276, NCI-C06428; 
Paramex; Perchlordecone, Perchloropentacyclodecane; 
Perchloropentacyclo(5.2.1.02,6.03,9.05,8)decane; Perchlorodihomocubane  

TOXAPHENE 
(CAS No.: 8001-35-2) 

2,2-Dimethyl-3-methylennorbornanchlorid; Agricide; Maggot Killer (f); Alltex; Alltox; attac; 
Attac 4-2; Attac 4-4; Attac 6; Attac 6-3; Attac 8; Camphechlor; 
Camphechlor,polychloriert;Camphechlore; Camphene, chlorinated; Camfechlor*; Camphochlor; 
Campheclor; Chem-Phene; Chemphene M5055; Camphofene Huileux; Chlorinated Camphene; 
chloriertes 2,2-Dimethyl-3-methylennorbornan; Chloriertes Camphen; Chlorinated camphene, 
chlorinated camphene,67 %<conc chlorine<69 %; technical; Chloro-Camphene;  
Clor Chem T-590; Compound 3956; Coopertox; Crestoxo; Cristoxo; Cristoxo 90; Delicia Fribal;  
Dimethyl-3-methylennorbornanchlorid, 2,2-; Estonox; ENT-9735; Fasco-Terpene; Geniphene; 
Gy-Phene; Hercules 3956; Hercules toxaphene; Huilex; Kamfochlor; Liro Toxaphen 10;  
M 5055; maggot killer (f); Melipax; Melipax 60 EC; Melipax do zamglawiania; Melipax plynny; 
Melipax pylisty; Melipex; Motox; NCI-C00259; Octachlorocamphene; PCC; Penphene; 
Phenacide; Phenatox; Phenphane; Polichlorcamfen*; Polychlorocamphene;  
Polychloriertes Camphechlor; Polychlorinated camphene; Strobane-T; Strobane T-90; 
Taxaphene; Terpentol plynny 60; Toxadust; Toxafen*; Toxakil; Toxaphene (Campechlor); 
Toxaphene (Polychlorinated camphenes); Toxaphene ( Technical chlorinated camphene (67-69 
% chlorine);Toxon 63; Toxaphen 10; Toxaphen 50; Toxyphene; Vertac Agricide; Vertac 90 %. 
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Annex II: Synonyms and trade names for PCBs   
Abestol (t, c) Choresil Eucarel (t,c) Orophene 
Abuntol Chorextol Euracel PBB 

Aceclor (t) 
Clophen A30, A50,  A60, (t,c) 
(Germany) Fenchlor (t,c) (Italy) PBBs 

Acooclor 
Clophen Apirorlio 

Fenclor 42,54,54,70 (t, c) 
(Italy) PCB 

Adine Clophen Harz W Fenocloro PCBs 
Adine0102 Cloresil (A,B,100) Firemaster PCB's 
Adkarel Clorinal Firemaster BP-6 PCBs Areclor (t) 
ALC Clorinol Firemaster FF-1 PCT 
Apirolio (t, c) (Italy) Clorphen (t) Flammex PCTs 
Areclor (t) Crophene (Germany) Flammex B-10 PCT's 
Arochlor 1221, 1232, 1242, 
1254, 1260,1268, 1270, 1342,  
2565, 4465, 5460  Decachlorodiphenyl Gilotherm Pheneclor 
Arochlors Del (Slovakia) hbb Phenochlor 
Aroclor 1016, 1221, 1232, 1242, 
1254, 1262, 1262, 1268, (t,c) 
(USA) Delofet O-2 hexabromobiphenyl Phenochlor DP6 
Aroclor 5460, 5442 и 5432 Delor (Czech Rep.) Hexol (Russian Federation) Phenoclor (t,c) (France) 
Aroclors Delor (Slovakia) HFO 101 UK Plastivar 
Arubren (t,c) Delor Nepolin Hivar (c) Polychlorinated biphenyl 
Asbestol (t,c) (USA) Delorene  Hydelor Polychlorinated biphenyls 
ASK Delorit Hydrol (t,c) Polychlorinated diphenyl 
Askael Delotherm DK/DH (Slovakia) Hyrol Polychlorinated diphenyls 
Askarel (t,c) (USA) DI (a) conal Hyvol (USA) Polychlorobiphenyl 
Auxol  Diachlor Hywol Polychlorodiphenyl 
Bakola 131 (t,c) Diaclor (t,c) (USA) Inclar Prodelec 
Bakolo Dialor (c) Inclor  Pydraul (USA) 
BB-8 Dicolor Inclor Santovac 1и 2 Pyraclor 

BB-9 Diconal 
Inerteen 300,400,600 (t, c) 
(USA) Pyralene (t, c) (France) 

BerkflamB10 Diphenyl Inertenn Pyranol (t, c) (USA) 
Biclor (c) Disconon (c) Kanechlor (t,c) (Japan) Pyrochlor 
Biphenyl DK (deoachlorodiphenyl) Kanechlor KC-C Pyroclor (t) (USA) 

Blacol (Germany) Dk (t,c) (Italy) 
Kaneclor 400,500, (KC) (t,c) 
(Japan) Pyronol 

Bromkal DP3, 4, 5, 6, 5 Kennechlor (Japan) Saf-T-Kuhl (t, c) (USA) 
C (h) lophen A30 A50 Ducanol (c) Kenneclor Santosol 
CD Duconal Leromoll  Santotherm (Japan) 
Chlophen Duconol (c) Magvar Santovac 
Chloresсl Dykanol (t,c) (USA) MCS 1489 Sat-T-America 
Chloretol Dyknol Montar Siclonyl(c) 

Chlorextol (t) (USA) 
E (d) ucaral 

Montar Therminol 
Solvol (t,c) (Russian 
Federation) 

Chlorfin Educaral Monter Sorol 
Chlorinal Educarel Nepoli Soval 
Chlorinated biphenyl EEC-18 Nepolin Sovol(USSR) 
Chlorinated Biphenyl Hydol (t,c) EEC-IS Niren Sovtol (Russian Federation) 
Chlorinated diphenyl Elaol (Germany) No-Famol Tarnol(Poland) 
Chlorinol (t, c) (USA) Electrophenyl No-Flamol (t, c) (USA) Terphenychlore 
Chlorintol Electrophenyl T50 и T60 Nonflammable liquid Therminal 
Chlorobiphenyl Elemex (t,c) (USA) Non-Flamol Therminol (USA) 
Chlorodiphenyl Elenex obb Turbinol 
Chlorofen (Poland) Elinol Olex-SF-D Ugilec 21,121 
Chlorphen (t)   Ugilec 141 
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Synonyms and trade names for PCBs, PCTs and PBBs   
Chemical Some synonyms and trade names 
PCBs Abestol, Aceclor, Adkarel, ALC, Apirolio (Italy), Apirorlio, Areclor, Arochlor, Arochlors, 

Aroclor/Arochlor(s) (USA), Arubren, Asbestol (USA), Ask/Askarel/Askael, Auxol, Bakola, Biclor, 
Blacol (Germany), Biphenyl, Clophen (Germany), Cloresil, Chlophen, Chloretol, Chlorextol (USA), 
Chlorfin, Chlorinal/Chlorinol, Chlorinated biphenyl, Chlorinated diphenyl, Chlorobiphenyl, 
Chlorodiphenyl, Chlorofen (Poland), Chlorphen, Chorextol, Chorinol, Clophen/Clophenharz 
(Germany), Cloresil, Clorinal, Clorphen, Crophene (Germany), Decachlorodiphenyl, Delofet O-2, 
Delor (Slovakia), Delor/Del (Slovakia), Delorene, Delorit, Delotherm DK/DH (Slovakia), Diaclor 
(USA), Diarol, Dicolor, Diconal, Disconon, DK (Italy), Ducanol, Duconal, Duconol, Dykanol (USA), 
Dyknol, Educarel, EEC-18, Elaol (Germany), Electrophenyl, Elemex (USA), Elinol, Eucarel, Euracel, 
Fenchlor (Italy), Fenclor (Italy), Fenocloro, Gilotherm, Hexol, Hivar, Hydelor, Hydol, Hydrol, Hyrol, 
Hyvol (USA), Inclor, Inerteen (USA), Inertenn, Kanechlor (Japan), Kaneclor, Kennechlor (Japan) , 
Kenneclor, Leromoll, Magvar, MCS 1489, Montar, Monter, Nepoli, Nepolin, Niren, NoFlamol, No-
Flamol (USA), Non-Flamol, Olex-sf-d, Orophene, Pheaoclor, Pheneclor, Phenochlor, Phenoclor 
(France), Plastivar, Polychlorinated diphenyl, Polychlorinated diphenyls, Polychlorobiphenyl, 
Polychlorodiphenyl, Prodelec, Pydraul, Pyraclor, Pyralene (France), Pyranol (USA), Pyroclor (USA), 
Pyrochlor, Pyronol, Safe-T-Kuhl, Saft-Kuhl, Saf-T-Kohl, Saf-T-Kuhl (USA), Santosol, Santotherm 
(Japan), Santothern, Santovac, Sat-T-America, Siclonyl, Solvol, Sorol, Soval, Sovol (USSR), Sovtol, 
Tarnol (Poland), Terphenychlore, Therminal, Therminol, Turbinol 

PCTs Aroclor (US), Clophen Harz (W), Cloresil (A,B,100), Electrophenyl T-50 and T60, Kanechlor KC-C 
(Japan), Leromoll, Phenoclor, Pydraul 

PBBs Adine 0102, BB-9, Berkflam B10, Bromkal 80, Firemaster BP-6, Firemaster FF-1, Flammex B-10, hbb, 
hexabromobiphenyl, HFO 101, obb, BB-8 

 
Source: Basel Convention Technical guidelines for the environmentally sound management of wastes consisting of, 
containing or contaminated with polychlorinated biphenyls (PCBs), polychlorinated terphenyls (PCTs) or 
polybrominated biphenyls (PBBs), Draft unedited Version: 7 April 2006 

 

Trade names for PCBs by country  
Country-Producer Some synonyms and trade names for PCBs 
USA Apirorlio, Areclor, Arochlor, Arochlors, Aroclor/Arochlor(s), Arubren, Asbestol, Bakola 

131,Biphenyl, Clophen (Germany), Cloresil, Chlophen, Chloretol, Chlorextol, Diaclor, 
Ducanol, Duconal, Duconol, Dykanol, Electrophenyl, Elemex, Fenocloro, Gilotherm, Hexol, 
Hivar, Hydelor, Hydol, Hydrol, Hyrol, Hyvol, Inclor, Inerteen, Kenneclor, Leromoll, Magvar, 
MCS 1489, Montar, Monter, Nepoli, Nepolin, Niren, NoFlamol, No-Flamol, Pyranol, 
Pyroclor, Pyrochlor, Pyronol, Safe-T-Kuhl, Saft-Kuhl, Saf-T-Kohl, Saf-T-Kuhl,  

Italy Abestol, Aceclor, Adkarel, ALC, Apirolio, Diarol, Dicolor, Diconal, Disconon, DK, Dykanol , 
Educaral ,Elinol, Eucarel, Euracel, Fenchlor, Fenclor ,  

Germany Ask/Askarel/Askael, Auxol, Bakola, Biclor, Blacol, Chlorphen, Chorextol, Chorinol, 
Clophen/Clophenharz, Cloresil, Clorinal, Clorphen, Crophene, DK(deoachlorodiphenyl), 
Dyknol, Educarel, EEC-18, Elaol, Hydol, CD,Orophene 

France Elenex ,Hywol, Non-Flamol, Olex-sf-d, Orophene, Pheaoclor, Pheneclor, Phenochlor, 
Phenoclor, Plastivar, Polychlorinated diphenyl, Polychlorinated diphenyls, 
Polychlorobiphenyl, Polychlorodiphenyl, Prodelec, Pydraul, Pyraclor, Pyralene, 

England Aroclor, Askarel ,Pyroclor, Inclor    
Spain Phenoclor, Pyralene 
Czeck Rep. Decachlorodiphenyl, Delofet O-2, Delor , Delor/Del, Delorene, Delorit, Delotherm DK/DH,  
Russia/USSR Hexol ,Santothern, Santovac, Sat-T-America, Siclonyl, Solvol, Sorol, Soval, Sovol, Sovtol 
Poland Chlorfin, Chlorinal/Chlorinol, Chlorinated biphenyl, Chlorinated diphenyl, Chlorobiphenyl, 

Chlorodiphenyl, Chlorofen, Tarnol, Terphenychlore, Therminal, Therminol, Turbinol 
Japan Electrophenyl, Inertenn, Kanechlor, Kaneclor, Kennechlor, pyralène, Santosol, Santotherm, 
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Company-Producers and Trade names for PCBs by country  
Manufacturer Country PCB Trade name 

Monsanto USA Aroclor (1016; 1221; 1232; 1242 и 
1248);  Therminol, Inclar ,Auxol, 
Bakolа 

American Corp. USA Asbestol 
General Electric USA Pyronol 
Kuhlman Electric USA Saf-T-Kuhl, Mane(h)lor (KC)200-600 
Westinghouse Electric Corp. USA Interteen, Elaol 
Wagner Electric Corp. USA Noflamol 
Federal Pacific Electric Co. USA Dykanol 
Allis-Chalmers  USA Chlorextol 
Gornell Dubille USA Diachlor 
Wagner Electric USA Eucarel 
ITE Circuit Breaker USA Fenclor 42,54,54,70 
Mcgray Edinon USA Ducanol 
Arovoc USA EEC-IS 
Electrical Utillties Corp USA DIconal DIaconal 
Power Zone Transformer USA Diaclor 
Sangano electric USA Clorinol 
Jard Corp USA Choresil 
Allia chalnera USA Chlophen 
Monsanto England Aroclor, Pyroclor, Inclor 
Bayer Germany Clophen, Chloresil, Chlorextol, 

DK(deoachlorodiphenyl) 
Baylor Germany Hydol 
Prodelec France Phenoclor, Pyralene, Pheoclor, Hywol 
Rhone Poulenc France Elenex 
Cafffaro Italy Fenchlor, Apirolio, Fenchlor, DK,      

Eucaral, Educaral, Dykanol 
S.A.Cros Spain Phenoclor, Pyralene 
Kanegafuchi Japan Kanechlor 
Mitsubishi Japan pyralène 
Mitsubishi-Monsanto Japan Aroclor, Santotherm 
Konggafugi Japan Electrophenyl 
Chemko Czeck.Rep. Delor 
Orgsteklo Ltd – Dzerzhinsk USSR Sovol, Sovtol, , Trichlorobiphenyl 

(TCB) 
Orgsintez Ltd-Novomoskovsk USSR Sovol, Solvol ,Sovtol-10 
Всесоюзного научно-
исследовательского института 
гербицидов - г. Уфа 

USSR Hexol 

VEB Isokond GDR Orophene 
VEB Elektronik Gera GDR CD 
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