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The history and development of metallic catalysts

1. Introduction
The fundamentals of industrial catalysts used in modern chemical and environmental processes

were discovered by the middle of the 20th century. In these first-generation processes, severe reaction
conditions were applied, resulting in high construction and utility costs and performance that was
inferior to that found in modern chemical plants. The second generation catalysts developed in the
latter half of the 20th century were more sophisticated. They not only extended the variety of usable
feedstocks and products manufactured, but also reduced the consumption of material and energy
inputs, thus achieving higher profitability and lower environmental emissions. These catalysts were
developed primarily for continuous and commercial-scale processes, and contributed to the
establishment of a modern and prosperous chemical industry. Even in ammonia synthesis, the highest
pressure and high temperature process in the chemical industry, Japanese chemists discovered a
Ru/Cs-based high-performance catalyst in the 1980s that can function at much lower pressure and
temperature. The first commercial use of this Ru/Cs-based catalyst was by BP-KBR in 1996. Further
progress and enhanced contributions from catalysts is expected moving forward in order to combat
global warming and an anticipated shortage of fossil fuel resources in the near future.?

2. The history of metallic catalysts
2.1 1831-1900 (In the beginning)
Metallic catalysts were already utilized in the nascent stages of the chemical industrial revolution in

the 19th century in Europe. An asbestos-supported Pt (P. Phillips, 1831) was the first catalyst that
appeared in industry for the commercial production of sulfuric acid, an important material for
producing sodium carbonate by the Leblanc process (N. Leblanc, 1791). The chamber process
(introduced in 1746), or NO,-catalysed SO, oxidation process, was gradually switched to the new
catalytic process. In 1913, F. Slama and H. Wolf patented, a catalyst made of a salt of vanadic acid
with alkali promotors on a porous support for this process. The V,Os-alkali catalyst became popular
soon after this finding, replacing all the Pt-catalysed processes. Nitric acid, another basic material in
the chemical industry, was produced by acidolysis of KNO;z with sulfuric acid when Alfred Nobel
developed dynamite in 1866. The concept of vapor phase oxidation of ammonia to nitric acid was
proposed by F. Kuhlmann in 1838, but the first industrial process was only developed in the 1920s,
when an ample supply of gunpowder was required and the Pt gauze (multiple layers of a fine wire
mesh) catalyst was invented. The activity of various finely-dispersed metallic hydrogenation catalysts
was studied by Paul Sabatier, who together with Jean B. Senderens in France discovered the Ni
catalyst for hydrogenation of unsaturated compounds in 1897. In the same year Joseph Crosfield &
Sons succeeded in producing hardened (or hydrogenated) oil via Ni catalyzed hydrogenation of fish
and vegetable oils in the UK.

2.2 1900-1960 (Rise of metallic catalysts and coal era)
Many new catalytic processes were developed during the golden era of 1900 to the 1920s.

Production of nitric acid was started via catalytic oxidation of ammonia with a coil of Pt strips by
Wilhelm Ostwald in 1906, and soon after with a Pt gauze catalyst developed by K Kaiser in 1909.
Further, ammonia was produced via the calcium cyanamide process from calcium carbide.





