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JOHANNES DIDERIK VAN DER WAALS 

1837-1923 

Van der Waals was bom on 23 November 1837 in Leiden, the son of 
a carpenter. He attended primary and a simple form of secondaiy 
school in Leiden and then obtained various teaching licenses through 
independent study. In 1864 he became teacher of mathematics and 
science at the HBS in Deventer, and in 1865 he married Anna 
Magdalena Smit. In 1866 Van der Waals transferred to an HBS in 
The Hague, where he went on to become principal. During this 
period he also studied mathematics and physics at the University of 
Leiden, but because he had not had a classical secondary education 
he was not allowed to take examinations. Only after receiving a 
dispensation from this requirement, in 1871, could he take his doc
toral examination. He took his doctorate in physics in 1873 with the 
dissertation Over de continuiteit van den gas- en vloeistoftoestand (On the 
continuity of the gaseous and liquid state). By considering the gaseous 
and liquid states as being contuiuous with each other—althoxigh in 
the liquid state the sizes of the molecules could not be ignored as in 
the gaseous state—Van der Waals was able to explain several phe
nomena that had recenUy been discovered, and especially the fact 
that for each gas there is a 'critical temperature' above which the gas 
cannot be made liquid no matter how high the pressure. Quantifying 
the weak attractive forces among molecules, Van der Waals was able 
to correct the ideal gas law to apply to condensed gases and liquids as 
well: (p + a/v") (v-b) = RT, now called the Van der Waals equation 
of state. The following year, James Clerk Maxwell wrote a laudatoiy 
review of Van der Waals's dissertation in Nature, saying 'This at once 
puts his name among the foremost in science'. The dissertation was 
translated into German in 1881, English in 1890, and French in 
1894. In 1875 Van der Waals was elected to the Royal Academy of 
Arts and Sciences, and in 1877 he was appointed to the chair of 
physics at the recently founded University of Amsterdam. 

In his work, Van der Waals started from the supposition that 
atoms and molecules were real, a proposition which, in 1873, was 
still controversial. But his purely theoretical derivations from this 
assumptions were sufficiently fiTiitful to allow him to derive the mass 
of the hydrogen atom. By 1880, he had eliminated the constants a 
and b from his equation of state by expressing pressure, temperature, 
and volume in terms of multiples or fractions of their critical values. 
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His equation was now the same for all substances. The simplified 
relationship became known as the law of corresponding states. Van 
der Waals went on to broaden the law of corresponding states to 
include binary mixtures. 

The cryogenic experiments of Dewar in England and Kamerlingh 
Onnes at Leiden were predicated on Van der Waals's theories. Al
though his own work was exclusively theoretical, he obtained a well-
equipped physics laboratory at the University of Amsterdam, in 
1881, where experiments were carried out under his supervision. Van 
der Waals was active in the Mathematics and Physics division of the 
Royal Academy, serving as its secretaiy from 1896 to 1912, changing 
the format of its publication in 1892 and making them available in 
English (Proceedings), beginning in 1898, thus ensuring that Dutch 
scientific research would henceforth be better known in other coun
tries. He retired in 1907 and was succeeded by his son, Johannes 
Diderik, Jr. In 1910 he received the Nobel Prize for physics. 

By temperament. Van der Waals was an individualist, often seen 
by others as domineering and remote. He was a devout Christian 
who never went to church, and he eschewed politics and socizil 
obligations. He died in Amsterdam on 8 March 1923. 

Primary ivorks 

Poggendorff, vol. 3, 1404; vol. 4, 1547-1548; vol. 5, 1291-1292. A list of 
Van der Waals's publications can also be found in J.J. van Laar, 'J.D. 
van der Waals' (see below). Over de continuiteit van den gas- en vloeistof 
toestand (heiden, 1873; Gemian ed., Leipzig, 1881; English ed., Lon
don, 1890; French ed., Paris, 1894); Lehrbuch der Tliermodynamik in ihrer 
Anwendung auf das Gleicfigewic/tt von Syternen niit gasformig-flussigen Phasen. 
Nach Vorlesungen von Dr. J.D. v.d. Waals bearbeitet von Dr. PhfilippJ Kohn-
stamm (Leipzig, 1908-1912); J.D. van der Waals, On the continuity of the 
gaseous and liquid states. Edited with an introductory essay by J.S. Rowlinson 
(Amsterdam: North-Holland, 1988; Studies hi statistical mechanics, 
no. 14). 

Secondaiy sources 

James Clerk Maxwell, 'Van der Waals and the Continuity of the 



••A i 

i 
5 9 8 BIOGRAPHIES 

Gaseous and Liquid State', Nature 10 (1874) 477-480; J.J. van Laar, 
'J.D. van der Waals', Mannen en vrouwen van beteekenis in onze dagen 31 
(1900) 87-134; P. Kohnstamm, 'J.D. van der Waals', Cliemisch 
Weekblad 9 (1912) 560-562; F.A.F.C. Went, in: Verslag van de gewone 
vergaderingen der wis- en natuurkundige ajdeling der Koninklijke Akademie van 
WeUnschappen 32 (1923) 213-217; P. Zeeman, in: Physics 3 (1923) 101-
113; J.H. Jeans, 'Van der Waals Memorial Lecture. Delivered on 
November 8th, 1923', Memorial Lectures delivered before tlu Chemical Soci
ety 1914-1932 {London, 1933), vol. 3, 75-90; G.C. Gerrits, 'Johannes 
Diderik van der Waals', in T.P. Sevensma, ed., Nederlandse Mden der 
wetenschap (Amsterdam, 1946) 125-165; W. Leendertz, 'J.D. van der 
Waals', De Gids 87 (1923) 151; G.N. Copley, 'The Law of Avogadro-
Gerhardt (?) and 'Van der Waals' Forces, School Science Revieu) 21 
(1939) 869; S.G. Bmsli, 'J.D. van der Waals and die States of Mat
ter,' Physics Teaclm 11 (1973) 261-270; J.S. Rowlhison, 'Van der 
Waals revisited,' Chemistrj! in Britain 16 (1980) 32-35; J.M.H. Levelt 
Sengers and J.V. Sengers, 'Van der Waals Fund, van der Waals 
Laboratory, and Dutch high-pressure science', Physica A: Tlieoretieal 
and Statistical Pliysics 156(1989) 1-14; K. Gavroglu, 'From gases and 
liquids to fluids: The formation of new concepts during the develop
ment of theories of liquids', in: P. Nicolacopoulos, ed., Greek studies in 
t/ie philosophy and history of science (Dordrecht: Kluwer, 1990) 251-277; 
idem, 'The reaction of the British physicists and chemists to van der 
Waals' early work and to the law of corresponding states'. Historical 
Studies in the Physical and Biological Sciences 20 (1990) 199-237; AJ. Kox, 
'Johannes Diderik van der Waals (1837-1923). Theoreticus van de 
Amsterdamse natuurkunde', in: J.C.H. Blom et al., eds, Een brandpunt 
van geleerdheid in de hoofdstad. De Universiteit van Amsterdam rond 1900 in 
vijftien portretten (Amsterdam: Amsterdam University Press; Hilversum: 
Verloren, 1992) 201-212; A.Ya. Kipnis, B.E. Yavelov, and J.S. 
Rowlinson, Van der Waals and Molecidar Science (Oxford: Clarendon 
Press, 1996). 

J.A. Prins, in: DSB, vol. 14, 109-111; H.A.M. Snelders, hi: BWA', vol. 
1, 638-640. 
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