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BrüggemannChemical at K 2013
Sulfur vulcanization using the new Activator RS substantially reduces environmental impact and simultaneously results in better product properties
Heilbronn and Düsseldorf, 16 October 2013. – BrüggemannChemical's Activator RS is a new zinc-based vulcanization activator for producing rubber products which offers both environmental benefits and product advantages. Zinc, which is required for the sulfur vulcanization of rubbers, makes up only 60 % of the new activator, whereas it makes up around 80% of the "thermal" zinc oxides (e.g. red seal or green seal) which have primarily been used in the past. In the light of the EU classification, dating back as far as 2004, of the heavy metal zinc (Zn) as being toxic for aquatic organisms with long-term effects, a 25 % reduction in Zn input substantially reduces environmental contamination. At the same time, BrüggemannChemical's new Activator RS results in a higher degree of crosslinking. This is reflected, among other things, in improved elastic recovery of the rubber articles, something which is of particular importance for seal applications. Changing over from thermal zinc oxides to Activator RS does not require higher rates of addition than in previous rubber compound formulations. Moreover, since the new activator costs around the same as thermal zinc oxides, the achievable improvements in product properties are effectively free of charge. Activator RS is suitable for all grades of rubber which are vulcanized with sulfur and is readily dispersible during compounding.

As in the past, zinc oxide remains indispensable to the sulfur vulcanization process. By reacting with accelerator substrates, it forms "zinc-accelerator complexes" which are essential to the success of sulfur vulcanization. The rubber processing industry alone makes use of more than 40 % of the 1.2 million metric tons of zinc oxide which are currently produced each year worldwide. Despite the successes in environmental protection which have been achieved by reducing heavy metal inputs, zinc in particular is still present at elevated concentrations as an environmental toxin. According to a study commissioned in 2003 by the Federal Environment Agency in Berlin into inputs of zinc into the aquatic environment and soils in Germany, tire abrasion alone accounts for by far the greatest proportion of zinc inputs into the environment, totaling in excess of 1,600 metric tons of zinc annually or almost the half of all contamination by zinc. Given identical levels of tire abrasion, changing over from thermal zinc oxides to Activator RS for tire vulcanization would cut environmental contamination by zinc in Germany by more than 400 metric tons annually.

BrüggemannChemical's new Activator RS belongs to the group of "active" zinc derivatives. These zinc compounds are characterized by an elevated specific surface area while generally having a small particle size. Activator RS, for instance, has a specific surface area of approx. 50 m²/g, whereas the specific surface area of thermal zinc oxides ranges from just 1 to at most 10 m²/g. However, an elevated specific surface area alone is not sufficient to ensure high reactivity, since a considerable proportion of this surface, the internal surface, is not available for chemical reactions with large substrates. Increasing the "availability" of zinc for chemical reaction is the key to higher activity, improved physical properties and improved environmental compatibility of the products. A special production process for Activator RS ensures exceptionally high levels of zinc ion availability despite a low zinc content of below 60 %.

Activator RS is manufactured in a multistage wet chemical process followed by very gentle, controlled drying. As a consequence, in addition to having an elevated surface area, it contains only few impurities, in particular its content of heavy metals such as cadmium, lead and other hazardous metals is distinctly below 100 ppm. Thermal zinc oxides have a content of such metals which is many times higher. These oxides are traditionally produced by the French process (indirect zinc oxide) or the American process (direct zinc oxide).

BrüggemannChemical L. Brüggemann KG is a renowned manufacturer of specialty chemicals with some 180 staff. Founded in 1868, the company headquartered in Heilbronn, Germany specializes in developing and manufacturing zinc derivatives, sulfur-based reducing agents and high-performance additives for engineering thermoplastics. Customers from more than 60 countries have come to value the company's flexibility and innovative product solutions, while subsidiaries in the USA and Hong Kong emphasize its international outlook. The cornerstones of corporate policy are in-house research and development activities, consistent focus on customer requirements and major investment in know-how and plant.
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Vulcameter curve for NBR (nitrile-butadiene rubber) after addition of in each case 3 phr (parts per hundred rubber) of a thermal zinc oxide (1) and the new Activator RS (2), which results in a higher maximum torque and thus a higher degree of crosslinking.
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