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Early Development in Germany

The polyurethane industry started in the late 1930’s, when German Chemist’s at Bayer in Leverkusen in Germany were experimenting on new chemistry to develop a nylon type of polymer to compete with Dupont.

The Caruthers Dupont patents were very strong, patenting the condensation of hexamethylene diamine and adipic acid to generate nylon 6,6. This new polymer was finding new application in stockings and clothing for women. Bayer was trying to develop a similar chemistry outside the Dupont patented art.

“Otto Bayer” at Bayer Leverkusen discovered a new polymer, not nylon, but polyurethane.  Bayer was making chemical changes the nylon precursor hexamethylene diamine. They discovered that the reaction of this amine with phosgene to generate the corresponding diisocyanate could be used to make a very useful intermediate. The product could be reacted with hydroxyl compounds to make polyurethane polymers. These early polymers were only useful for coatings.

First Bayer Patent issued to IG Farben

The First Bayer patent was issued in 1937 to IG Farben.

It was a remarkable document, and it anticipated all the major Polyurethane developments from elastomers to foams both rigid and flexible.

During World War II Bayer developed elastomers based on naphthalene diisocyanate. By reacting these isocyanates with polyester resins they were able to generate elastomeric foams.  These foams were then used to reinforce the wings of military aircraft to enhance their strength and performance.

Polyurethane developments in 1950’s

After the War Bayer were forced to share their basic polyurethane technology with 

ICI in the UK ,and Dupont and Lockheed Aircraft in the USA. In Europe, with Bofors in Sweden.

Polyurethane chemistry started to develop rapidly with Toluene diisocyanate, TDI and the first Polyether polyols from Dow Chemical. Union Carbide invented “one shot foams”

By 1957 the first flexible foams were being introduced to compete with rubber latex and horse hair for seating applications.

Developments in the 1960’s 

During the 1960’s the polyurethane industry expanded dramatically. 

Flexible foam to replace rubber latex became the dominant product.

It was found that Diisocyanates based on Methylene diphenyl Diisocyanate MDI were very suitable for making elastomers and rigid foam.

MDI became the key chemical to make elastomeric fibers “Spandex”, -Dupont “ Lycra”.

Polymeric MDI became a very useful product to make rigid polyurethane foams for many insulation applications. ( Refrigerators, and building applications).

Developments in the 1970’s

As the Polyurethane market started to develop in the 1970’s it became clear that TDI would be the dominant product for Flexible foam driven by it’s ability to generate low cost, low density, foams. However it application became limited to flexible foam and some cast elastomer applications.

MDI started to become the product of choice for most of the other rapidly evolving application for polyurethanes. 

Polymeric MDI found use in rapidly growing insulation applications, such as refrigeration, spray foam to insulate and repair buildings, and rigid foam laminated products for the building sheathing industry.

Pure MDI applications went on beyond Spandex to make thermoplastic polyurethane, cast elastomeres, adhesives and coatings.

The production capacity for these products began to grow rapidly, and the industry became dominated by large chemical companies. Bayer, & BASF in Germany. ICI in the UK.  Dow Chemical, and Upjohn Polymer Chemicals in the USA. Mitsui developed a minor position in Japan.

Charts attached to this report show the historical growth of the industry, and the diversification into the many polyurethane applications.

Developments in the 1980’s

During the 1980’s we saw the start of major supplier consolidation and the rapid globalization of the business.

Bayer continued to be the technologically driven leader of the industry, with global reach.

BASF began to grow as a strong manufacturing driven supplier and expand their polyurethane business as a complementary product to polystyrene.

ICI developed a strong focused MDI position however exited the TDI commodity business.

Dow with it’s strong fully integrated manufacturing base became the strongest player in Propylene oxide and polyether polyols. To complement this position Dow started manufacturing TDI. In 1985 Dow purchased the Upjohn MDI business and thus became a major player with all the major products to compete directly with Bayer and BASF.

ICI continued as the weakest player and eventually sold the business to Huntsman.

Developments in the 1990’s

During the 1990’s the business developed on a global basis and many of the applications such as rigid foam lamination became dominated by very large customers consuming very large volumes of product. This led to great competition between the four major players.

The profitability of the business has come under great pressure.

Development in the 21st Century

As we enter a new century there are major changes occurring in the industry driven mainly by the dynamic development of the Chinese economy.

Polyurethane applications are dominated by making manufactured product such as shoe soles and refrigerators. These products are now being increasingly made in China. 

50% of the global shoe sole industry is now focused in China.

There is a good basis to speculate in the next 10 years manufactured goods which use polyurethane chemicals will be focused in China.

It is suggested that 50% will be in China with the other 50% shared between the United States and Europe.

This is having a dramatic effect on how the major players are acting.

Polyurethane manufacturing complexes are very expensive $500mm to build a world scale facility.

Thus we have BASF and Huntsman working on a manufacturing joint venture in China. 

Bayer is considering going alone however, is still waiting for final approval.

Dow is still reviewing it’s future strategy in China. Meanwhile it is selling and closing smaller plants and concentrating on economic facilities in Europe at Stade Germany, and in the USA at the major facilities in Freeport Texas.

Yantai development in China

The growth of the Chinese market has led to the dramatic growth of the domestic supplier Yantai.

Yantai has developed it’s own technology position for MDI, and expanded the current facilities to 100,000mt capacity. 

The Chinese government has now approved a new 200,000mt capacity to be built in the heart of the Shanghai industrial zone at Ningbo.

With the market growth and the Yantai position in China, Yantai now has the critical mass necessary to grow internationally and become a World scale international player and join the existing major World suppliers.
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