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Physical chemistry and chemical physics deal mainly with subjects from both physics and 

chemistry. In modern times, the two fields are not separated by a sharp line, they most likely blur into 

each other. The interaction between the two disciplines started around the end of the Nineteenth 

Century and it is a multifaceted history. From the point of view of the history of physics, one 

important step was made by Théophile De Donder, a Belgian mathematician that extended the work 

of Rudolf Clausius and Pierre Duhem to investigate the irreversible processes. His approach, more 

similar to the methods of mathematical physics, did not receive much at the time, mainly because the 

chemists were unprepared to accept such a theoretical work. De Donder elaborated two important 

ideas that created a bridge between thermodynamics and chemical kinetics, creating an overlap 

between physics, chemistry and mathematics. He invented the concept of the degree of advancement 

of a chemical reaction, and, by translating into formal language Clausius’s uncompensated heat, in 

1922, he provided a precise mathematical form to the already known chemical affinity. The contact 

between chemistry and thermodynamics in the 20th century produced not only a synthesis of the two 

fields or an extension of the limits of thermodynamics to the domain of chemistry but also a sort of 

revolution for the thermodynamics itself, which started to address new important characteristics that 

are fundamental during chemical processes. To celebrate the centennial of De Donder’s work, we 

reconstructed how De Donder introduced his concepts and we analysed the impact that he had as a 

teacher and collaborator on his disciples, who created the so-called Brussels school of 

thermodynamics. Our work is part of the Solvay Science Project, a joint project involving the Vrije 

Universiteit Brussel (VUB), the Université Libre de Bruxelles (ULB) and the Solvay Institutes, that 

aims both to investigate the history of the Solvay Institutes, using the Solvay Archives conserved at 

the ULB, and to clarify the impact that the Solvay Councils had on the history of physics and 

chemistry. We shall emphasize how the newborn Solvay Chemistry Councils played an important role 

in the evolution of De Donder’s concepts and we shall show why the concept of affinity appeared for 

the first time at the Solvay Physics Council in 1933.    

 

 

 


