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2.3 Sources of chemicals listed in Annex C of the Stockholm Convention

So far, there are no reports on PCDD/PCDF contamination at or around leather plants.
However, contamination of commercial leather products has been reported and, based
on the PCDD/PCDF pattern, it can be assumed that principally the processes identified
in the textile industry are also responsible for the occurrence of PCDD/PCDF in leather
products and in emissions (UNEP 2003).

The primary source of contamination seems to be pentachlorophenol. This assumption
is underlined by the fact that since its ban in Germany in 19893 the PCDD/PCDF
concentrations in leather goods have declined (European Commission 1996).

3. Concentrations of PCDD/PCDF in chemicals used in the
textile and leather production chains

Table 1 summarizes the range of PCDD/PCDF concentrations reported in the literature
for biocides and chemicals used in the production of dyestuffs. It should be noted that
some of the information is quite old and may no longer apply to the present situation.
Nevertheless, for historic evaluation and since the presence of some earlier produced
batches may still be used or consumer goods treated with these chemicals may still be
found in some parts of the world, the information included here may be valuable.

� Table 1. Concentrations of PCDD/PCDF in biocides and dye
pigments/dyestuffs

Chemical Country or use
Concentration
(ng I-TEQ/kg) Remark

Biocides

PCP
Pentachlorophenol

China, Europe, USA 800,000–4,445,000 Different production
processes

PCP-Na
Sodium salt of
pentachlorophenol

China, Europe, USA 500–3,374,000 Different production
processes

CNP
Chloronitrofen

Japan 400/300,000 Old/new technology

Dye pigments/starting materials/dye

Chloranil Starting material for
production of dioxazine
dyes

100–3,065,000 Different production
processes

Carbazole violet Dye pigment 211,000

Blue 106 Dioxazine dye 19,502–56,428
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4. Best available techniques and best environmental
practices

General good management practices include staff education and training, maintenance
of equipment (and its documentation), chemical storage, handling, dosing and
dispensing, and improved knowledge of inputs and outputs of the processes.

Knowledge about the textile raw materials is essential in managing pollution transfers.
Raw wool fibres may be contaminated with pesticides, sometimes organochlorine
pesticides, including pentachlorophenol and chloronitrofen. Effective washing and wool
scouring, for example with perchloroethylene, will effectively remove all grease and
pesticides that are typically found in the solvent phase.

For artisanal activities, responsible authorities should advocate improvement in basic
housekeeping and occupational safety. Information and awareness programmes should
be undertaken.

The primary sources of PCDD/PCDF contamination in textiles and leather goods are the
chemicals applied in the respective production or finishing chains, such as fungicides and
dyestuffs known to be contaminated with PCDD/PCDF.

The most efficient primary measure to prevent contamination of textiles and leather
goods with PCDD/PCDF would be not to use these chemicals in the production chains.
If any of the above-mentioned chemicals are being used, preference should be given to
batches containing low concentration (e.g. distilled or otherwise purified chemicals).

In order to prevent or minimize formation and release of PCDD/PCDF when burning
sludge from wastewater treatment and flotation, the best available techniques should
be applied. However, other environmentally sound techniques should also be explored.

5. Alternatives

Since the occurrence of PCDD/PCDF in the textile and leather industries is primarily
linked to the use of dioxin-contaminated chemicals such as pentachlorophenol and
certain dye pigments, substitution of these chemicals by dioxin-free chemicals would be
the alternative. For example, in Germany after the phase-out of pentachlorophenol as a
preservative, the following chemicals have been used:

• 2-(thiocyanomethylthio) benzothiazole (TCMTB; CAS Registry No. 21564-17-0);

• o-phenylphenol (oPP; CAS Registry No. 90-43-7);

• 4-chloro-3-methylphenol (CMK; CAS Registry No. 59-50-7);

• 2-n-octyl-4-isothiazolin-3-one (OIT; CAS Registry No. 26530-26-1).

The above-mentioned chemicals are assessed as less hazardous for the environment
than pentachlorophenol but they are not inherently safe at all. Safer alternative
chemicals should be explored. As much as possible, it is imperative to avoid burning
textile, upholstery, leather products and carpet to prevent PCDD/PCDF formation.
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6. Monitoring

There is no simple indicator to identify dioxin-contaminated fibres, wools or textiles.
Several analyses confirmed that there is no correlation between pentachlorophenol and
PCDD/PCDF concentrations in textiles although the dioxin patterns gave strong
indications that pentachlorophenol should be the source. These findings make sense as
pentachlorophenol is water soluble and will be removed in the finishing process and
final washing processes, whereas the PCDD/PCDF adsorb to the fibre and will stay in the
textile. For leather products, in most cases, there was a qualitative correlation between
pentachlorophenol and PCDD/PCDF.

National capacity should be built/strengthened for monitoring possible sources of
PCDD/PCDF from the textile and leather industry, including imported supply. More
guidance is needed on monitoring of pentachlorophenol in wastewater.
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notes

1 Not in European Commission 2003b.
2 1 ng (nanogram) = 1 × 10-12 kilogram (1 × 10-9 gram); Nm3 = normal cubic metre, dry gas

volume measured at 0°C and 101.3 kPa. For information on toxicity measurement see section
I.C, subsection 3 of the present guidelines.

3 Which sets a maximum concentration of 5 mg pentachlorophenol per kg in the final product.
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