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Briefing - Paper 

Update on Current Status of Antimony Catalysts in PET - March 1st 2006

The issue of antimony is constantly evaluated by the PET EH&S Sub‑Committee of PlasticsEurope; We have prepared and periodically update a position paper on the lack of risks deriving from the presence of antimony in PET; the last time we revised it was in late 2005. 

Copies are available from PlasticsEurope
You may be interested in the attached extract of a independent study carried out by the Swiss Bundesamt für Gesundheit 

(Extract taken from the January newsletter of The International Antimony Oxide Industries Association - http://www.iaoia.org/newsletters/IAOIA_newsletter_january_2006.pdf )

Swiss Government Study demonstrates safety of antimony levels in PET-bottled waters

In a study published in October 2005, the Swiss Federal Office of Public Health (SFOPH) has concluded that the risk to health from the migration of antimony from PET bottles into mineral waters can be considered as negligible. As part of an ongoing project started in 2003 studying the presence of trace elements in Swiss drinking water, the SFOPH examined the concentration of antimony (Sb) in bottled mineral water. Antimony oxide (Sb2O3) is used as a catalyst in the production of the plastic PET, which is used as a packaging material for mineral water. The study found water bottled in PET to contain on average a concentration of 0.43 µg Sb per litre. The highest Sb concentration measured in water from a PET bottle was 1.14 µg/l. (The authors pointed out that the study s highest finding of 1.14 µg/l is sometimes matched by antimony concentrations naturally occurring in spring water.) These findings are well within the regulatory limits set by the World Health Organization (WHO), which in 2003 increased the recommended maximum levels for drinking-water from 5 to 20 µg/l. The study findings also indicate a high margin of safety. According to the WHO, the maximum tolerable daily intake of Sb for a 60-kg adult is 360 µg Sb. The Swiss study found that even if large volumes of mineral water containing Sb would be consumed (e.g. 3 litres of water with 1.2 µg Sb/l), it would only result in a level of 1% of the maximum tolerable daily intake. Therefore the SFOPH study concluded that the risk towards consumers from a possible migration of antimony from a PET bottle is negligible.

Bundesamt für Gesundheit/Office fédéral de la santé publique, Bulletin 44/05, 31 Octobre 2005.

For full test see:

http://www.bag.admin.ch/dienste/publika/bulletin/d/BU44_05d.pdf - German language version;

http://www.bag.admin.ch/dienste/publika/bulletin/f/BU44_05f.pdf - French language version)

You also may be interested in answers to some specific questions:

· Why is PET manufactured mainly from antimony (Sb), but also from germanium (Ge) and titanium (Ti) based catalysts?

Use of germanium is mostly linked to historical reasons; Japanese fibre producers selected it because the resulting white shade of fabrics was appreciated by consumers. When they began production of bottle‑grade PET, they retained the same catalyst system. Antimony is the major catalyst used in the rest of the world.  Despite all attempts to find improved catalysts, the performance of antimony is still considered optimal by industry. A few PET grades are manufactured with titanium based catalyst systems or with combination of antimony, titanium, and germanium. These catalysts are a relatively new development in the PET catalyst market and are mainly used in fibre and film applications - continued development may result in a more general acceptance for bottle-grade PET, but currently they are either less efficient or more expensive than antimony (or both).

· Could disposal of PET bottles cause accumulation of antimony in the environment?

Antimony trioxide (the major use catalyst for PET manufacture) is not classified as “Dangerous to the Environment” (symbol N).

Additionally, the European Chemical Bureau is currently carrying out a risk assessment on this substance. The second draft (very close to the final version) of the environmental risk assessment section is already available. There is no proposal to classify it as “Dangerous for the Environment” (symbol N) or as bio-accumulative. According to the Organisation for Economic Co-operation and Development (OECD) guidelines, because of the low solubility of antimony trioxide no acute or chronic ecotoxicity classification is required either. Hence, the risk of bioaccumulation is negligible.

· Are the antimony levels found by Professor Shotyk of Heidelberg University below the established legal safety limits for drinking water and foodstuffs?

In Directive 2005/79/EC (amending Directive 2002/72/EC relating to plastic materials and articles intended to come into contact with food) the specific migration limit for antimony trioxide has been recently doubled to 40 ppb (expressed as antimony). The highest concentration that Prof. Shotyk 

measured is 630 parts per trillion (ppt); more than fifty times lower than the legally established safety limit. It is also important to note that the legal 

limit has been established by applying very conservative safety factors to the concentrations that were found to have no adverse effects.

As Prof. Shotyk clearly states in his recent paper
: (Please note - inserts for clarity in italics)

“The motivation for our study has been to demonstrate that bottled waters cannot be used to study the natural abundance of Sb in groundwaters”.

“We wish to emphasise that all of the waters (packed in PET and glass) measured in our lab to date were found to contain Sb in concentrations well below the guidelines commonly recommended for drinking water which are as follows: 

World Health Organisation (WHO), 20ug/l; 

United States of America (US) Environmental Protection Agency (EPA), 6ug/l; 

Health Canada and the Ontario Ministry of Environment, 6ug/l; 

German Federal Ministry of Environment, 5ug/l; Japan, 2 ug/l. “

It is hoped that this  briefing paper will deal in full with any current concerns and should more information be required please contact: 

Contact PlasticsEurope PET HSE committee via www.plasticseurope.org

� Contamination of Canadian and European bottled waters with antimony from PET containers
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