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Executive Summary 

Hexachlorobenzene (hereafter: HCB) has been banned globally for manufacture and use 
under the Stockholm Convention on Persistent Organic Pollutants (hereafter: POPs). However, 
HCB may be unintentionally formed as a by-product during the production process of some 
chemicals and may remain present as unintentional trace contaminant (hereafter: UTC) in those 
materials.  

Currently, HCB is listed in Annex I of EU Regulation 2019/2021 (hereafter: POPs recast 
Regulation) without a UTC limit value. Earlier this year, following a public consultation, the 
European Commission (hereafter: EC) suggested a UTC limit value of 10 mg/kg to be introduced 
for this substance in Annex I of the POPs recast Regulation. As for ETAD’s proposal to set the 
limit value to 50 mg/kg, in line with the provision made for this substance in waste management 
according to annex IV of the same regulation, the EC did not support the introduction of a 50 
mg/kg limit value for all substances. After carefully reviewing existing data on HCB when present 
as a UTC in their pigment products as well as in their raw materials, ETAD members came to the 
conclusion that a 10 mg/kg limit value could be achieved in most cases, however it is not feasible 
for three substances. ETAD proposes particular limit values restricted solely to the following 
three substances:  

1. Pigment Green 7 (EC 215-524-7, CAS 1328-53-6) hereafter: “PG7” with a 50 mg/kg limit 
value 

2. Pigment Yellow 138 (EC 250-063-5, CAS 30125-47-4) hereafter: “PY138” with a 50 
mg/kg limit value 

3. Tetrachlorophthalic anhydride (EC 204-171-4, CAS 117-08-8) hereafter: “TCPA” with a 
100 mg/kg limit value   

This paper aims to explain the background on the above-mentioned ETAD proposal for 
three exceptions as well as to show the position and commitment of ETAD members to align 
with the objectives of the Stockholm Convention to protect human health and the environment 
from the effects of POPs. 

 
1 Introduction 

HCB is a stable, white, crystalline, and chlorinated aromatic compound which has been used in the past 
primarily as a fungicide in seed treatment. However, this substance was banned globally for manufacture 
and use under the Stockholm Convention due to animal carcinogenicity and presumed human carcinogenicity. 
Meanwhile, HCB may also be present in some organic colourants and its intermediates as a UTC during their 
manufacturing process. 

ETAD (the Ecological and Toxicological Association of Dyes and Organic Pigments Manufacturers) [1] is an 
international organization representing the colourants industry. Over the years, ETAD member companies 
have put great efforts to improve and optimise their production processes by carrying out regular analyses 
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on their products placed on the market in order to reduce HCB contents as UTC. In April 2006, ETAD published 
a position paper on HCB as an unintentional by-product in certain colourants [2].  

The regulatory landscape has changed since then with the publication of the POPs recast Regulation [3] 
where HCB is listed in Annex I without a UTC limit value. Recently, the EC proposed to introduce a UTC limit 
value of 10 mg/kg in Annex I of the POPs recast Regulation [4] followed by a public consultation between 8 
November and 6 December 2021, during which ETAD proposed to set a limit value of 50 mg/kg, in line with 
the provision made for this substance in waste management according to annex IV of the same regulation 
[5]. However, the EC did not support setting the limit value to 50 mg/kg for all substances.  After carefully 
reviewing existing data on HCB when present as a UTC in their pigment products as well as in their raw 
materials, ETAD members came to the conclusion that a 10 mg/kg limit value could be achieved in most cases, 
however it is not feasible for three substances. With this paper, ETAD proposes the following three 
exceptions to this 10 mg/kg HCB limit value and would like to explain the background of these: 

1. PG7 with a 50 mg/kg HCB limit value 
2. PY138 with a 50 mg/kg HCB limit value 
3. TCPA with a 100 mg/kg HCB limit value 
ETAD, having expertise on an analytical method for the determination of HCB in organic colourants, would 

be happy to share its expertise and provide support to the development of a standardized method.  
 

2 Essentiality of organic pigments affected and possible alternatives  
Pigment Green 7 (PG7)  

PG7 is a chlorinated phthalocyanine green pigment. It is by far the most widely used organic green 
pigment out of very few commercially available worldwide and is commonly regarded as an industry standard. 
The PG7 annual volume manufactured in and/or imported to the European Economic Area (hereafter: EEA) 
is estimated to be well above 7’000 t/a. PG7 finds broad application in printing inks, paints/coatings, plastics, 
as well as in electronic applications. It offers a high fastness, high transparency combined with brightness 
and cleanliness of shade, making this highly versatile pigment the ideal choice in almost all end-use industry 
sectors. Its high heat stability enables colouring of engineering plastics particularly suited for high 
performance fibres incl. artificial turf applications. Furthermore, PG7 is an essential component of the 
globally applied extended colour gamut (ECG) approach, providing improved print quality, and thus 
enhancing the overall ink use efficiency. Without this pigment, the current array of colours available would 
be significantly restricted for the European printing ink industry [6].  

The only other organic green pigment commercially available at industrial scale is Pigment Green 36 
(hereafter: PG36). It is based on the same chemistry with partial replacement of chlorine atoms by bromine 
atoms. Additionally, PG36 and PG7 significantly differ in colour: PG36 offers a yellow-shade green, whereas 
PG7 gives a blue shifted green shade and since the production costs of PG36 are far higher than those of PG7, 
this is not a suitable or acceptable alternative for downstream users.  

Pigment Green 17 (hereafter: PG17), a chromium oxide based inorganic green pigment could also be 
considered as a potential candidate. However, due to its lack of transparency, it cannot be used in the printing 
ink/packaging industry nor for metallic coatings for automotives. Besides, PG17 significantly differs in colour 
strength and saturation. 

Other alternative green pigments are not readily available and are often salts of molybdenum, tungsten, 
or chromium oxides. None of them can offer the required balance between colouristic and application-
technical requirements. 

Another possible path to obtain a green colour could be blending of yellow and blue colourants. However, 
this does not lead to a match in the colour space and is usually accompanied by several losses in performance 
e.g., colour strength, transparency, and fastness, as well as inadequate migration behaviours.  

In summary, due to its versatility and outstanding price-performance ratio, PG7 is essential in all related 
industrial sectors, particularly in the printing inks/packaging, plastics and automotive industry. 
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Pigment Yellow 138 (PY138)   
PY138 is an opaque quinophthalone yellow pigment with exceptional rheological properties, excellent 

heat resistance and light fastness. This pigment is mainly used in paints and coatings such as low-VOC 
decorative water- and solvent-based paints, industrial paints, powder coatings, and coil coatings for 
automotive. It is also used in textile printings, printing inks, plastics and rubbers. In the coatings area, this is 
one of the predominant pigment chemistries to replace the abandoned lead chromate pigments. Compared 
to other yellow pigments, the tint strength of PY138 is outstanding, making it the most advantageous 
combination of cost, quality and sustainability to meet customer requirements.  

Out of all yellow pigments currently available on the market, potential alternative candidates have been 
assessed by downstream customers. When considering performance, many factors need to be considered 
such as chroma, shade functionality, durability/lightfastness, opacity/transparency, dispersibility, heat 
stability, solvents/chemicals resistance, colour strength, gloss retention, etc. No alternative could match the 
outstanding performance of PY138. 

 
Tetrachlorophthalic anhydride (TCPA) 
TCPA is a widely used chemical, e.g., in polymers, pesticides and flame retardants, as well as a raw material 

for various colourants. TCPA is manufactured in and/or imported to the EEA in quantities between 100 and 
1000 t/a (tonnage band as per EU REACH registration dossier). The qualities available usually have HCB 
contents below 100 mg/kg. The amount of HCB is generally depleted significantly during manufacturing of 
the colourants. There are no suitable alternatives for TCPA, and it is therefore a crucial raw material in the 
synthesis of many chemicals in the EU, including PY138.  

 
3 Discussion  

Setting the same limit value for raw materials, intermediates and finished goods is not appropriate nor 
desirable and the outcome of setting such a strict one-fits-all limit value would inevitably lead to the following 
concerns: 

Pigment Green 7 (PG7) 
In a hypothetical scenario where the effective supply of PG7 is significantly reduced on the EU market, 

the following consequences are predicted for EU colourant manufacturers, EU downstream users, EU 
consumers, and EU society, respectively: 

§ EU Colourant manufacturers 
Closure of facilities, followed by increase of unemployment. 

§ EU Downstream sectors  
Due to lack of alternative green colourants available for printing inks, paints, and plastics applications, 
downstream users will get into great difficulties in the production of their products and/or articles, 
and this will result in much higher prices and limited supply quantities. 

§ EU Customers  
There would be no or much less attractive and cost-effective green colours available on the market. 
Furthermore, EU consumers may face some safety issues from imported articles.  

§ EU Society 
There will be considerable negative impacts on manufacturers’, down-stream users’, and consumers’ 
side in the EU. The implementation of a 10 mg/kg limit value for PG7 would cause serious supply chain 
issues and would see a shift in production to outside Europe, where strict environmental controls are 
not enforced, not only for PG7 alone but also for its downstream products and articles, where PG7 is 
used as raw material. Due to the dilution effect in downstream products and articles, where a 10 mg/kg 
limit can be easily reached, PG7 is likely to be imported from outside EU countries at an affordable 
price with sufficient quantity. This will cause an economically and socially negative impact including 
unemployment at EU manufacturing sites.  
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Pigment Yellow 138 (PY138) 
For PY138, similar negative consequences are to be expected. The impact will be limited mainly to the EU 

PY138 manufacturers, as well as printing inks/packaging, paints/coatings and plastics industry. Due to the 
dilution effect, downstream products and articles from non-EU manufacturers will not be affected. 

 

Tetrachlorophthalic anhydride (TCPA) 
The HCB level of TCPA, according to today’s best available techniques, is said to be controlled only at 100 

mg/kg level. The HCB level of pigments and dyestuff based on TCPA in general is much lower than that of 
TCPA itself, since the HCB level of TCPA is generally depleted significantly during manufacturing of the 
corresponding colourants. 

In consequence, EU-based colourant manufacturers using TCPA will face difficulties to continue 
production due to lack of TCPA with a UTC limit below 10 mg/kg HCB, whereas non-EU manufacturers will be 
able to continue using TCPA with higher HCB levels to produce products and/or articles and re-import those 
into Europe. EU manufacturing industries will suffer from the unfair competition. 

 

4 Conclusion and ETAD’s Proposal  
As a conclusion, ETAD would like to point out that a limit value of 10 mg/kg for HCB as UTC can be achieved 

in most cases. However, this limit value is not feasible for PG7, PY138, and TCPA and, therefore, ETAD would 
like to propose the following UTC limit values as exceptions for these three substances: 

1. PG7: 50 mg/kg 
2. PY138: 50 mg/kg 
3. TCPA: 100 mg/kg 
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