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Discovery of Room Temperature Ionic Liquid∗
P C Rây versus P Walden
Rajarshi Ghosh
[EtNH3 ]+ (NO−3 ) is generally considered as the first reported
room temperature ionic liquid which was synthesized and
characterized by Paul Walden in 1914. But the present investigation finds that [EtNH3 ]+ (NO−2 ), a similar kind of ionic
salt which is liquid at room temperature, was synthesized by
Sir P C Rây three years earlier (in 1911) to Walden. Unfortunately, the latter work had not been paid any attention for
more than a century because of unknown reasons. As per
literature review, henceforth, Sir P C Rây and his coauthor
(J N Rakshit) of that very particular synthesis of the ionic
compound which was liquid at room temperature should be
regarded as the discoverer of room temperature ionic liquid.
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1. Introduction
Ionic liquids, particularly room temperature ionic liquids, are excellent green solvents in modern synthetic chemistry [1, 2]. These
are composed of organic cations like alkylammonium, alkylphosphonium, N-alkylpyridinium, N, N′ -dialkylimidazolium, etc., and
inorganic anions like chloride, nitrate, nitrite, etc. Being ionic, it
has a higher boiling point than common organic solvents. This
prevents its easy vaporization during chemical reactions and makes
it safe and green to human health. Moreover, ionic liquid has its
diverse applications in the field of fluorescence spectroscopy [3],
solar cell designing [4], long term storage of biomolecules (enzymes, proteins, etc.), etc [5].

he is also interested in science
popularization.

Keywords
Ionic liquid, P C Rây, P Walden.
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Synthesis and
characterization of
ethylammonium nitrate
by Paul Walden in 1914
is generally cited as the
first report of the room
temperature ionic liquid.
But a critical scrutiny of
literature reveals that
same type of compound
with the same kind of
characters was
synthesized by the
celebrated Indian
chemist and social
reformer Sir P C Rây
three years before
Walden.

1 Asim K. Das, Thermodynamic and Kinetic Aspects of
the Stability of Sir P C Ray’s
Mercurous Nitrite Compound,
Resonance, Vol.25, No.6,
pp.787–799,

2020

and

R

Ghosh,
Mercurous nitrite,
Resonance, Vol.19, No.10, pp.
958–960, 2014.

242

[EtNH3 ]+ (NO−3 ) by Paul Walden in 1914 is generally cited [7, 8]
as the first report of the room temperature ionic liquid. But a
critical scrutiny of literature [9] clearly reveals that same type of
compound with the same kind of characters was synthesized by
the celebrated Indian chemist and social reformer Sir P C Rây
three years before Walden.

P Walden and P C Rây
Paul Walden (1863–1957), the Russian-German chemist, was contemporary of Sir Rây (1861–1944). The former started his career
[10] as a lecturer of physical chemistry at Riga Polytechnic Institute in Latvia (a European country, previously in Russia) in
1892. Later on, he moved to the University of Rostock, Germany. Two of his most important contributions [10] in chemical
sciences were the discoveries of inversion of the configuration
of chiral centre in an organic second-order nucleophilic substitution reaction (SN2 ), and a relationship between the equivalent
electrical conductivity at infinite dilution and viscosity. Both of
these contributions are named after him later (Walden inversion
and Walden rule, respectively). Walden, like Sir P C Rây, was
also interested in the history of the chemical sciences [10] and
authored the book Ocherk istorii khimiii v Rossii (Study in the
History of Chemistry in Russia). On the other hand, Sir Rây1 had
made notable contributions to nitrite chemistry and many other
fields [11]. Mercurous nitrite was his first report [12] of the synthesis and characterization of nitrite salts. He was internationally
recognized [13] for this very particular discovery. As a part of
his contribution in the field of nitrite chemistry, he along with
his then-student J N Rakshit (Jitendra Nath Rakshit) synthesized
and characterized [9] ethylammonium nitrite [EtNH3 ]+ (NO−2 ) in
1911. This is liquid at room temperature but dissociates in between 23o C–30o C [9]. The dissociation was obvious because nitrite is not a very stable anion. On dissociation in acidic medium,
it gives up gaseous nitrogen, nitrate and water. As a result, the
whole molecule [EtNH3 ]+ (NO−2 ) breaks down.
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Conclusion
By the way, whatever be its dissociation temperature, the ionic
salt, which was liquid at room temperature, was reported by Rây,
et al., three years earlier to Walden. Unfortunately, this fact remained shaded for a long period of time. To the best of author’s
knowledge, only a single publication [14] on ‘ionic liquid’ has
been found where one of P C Rây’s work [15] on nitrite chemistry is cited, though the ionic compound reported by Rây, et al.,
in that work was not liquid at room temperature. Now, hopefully,
from this very point of time, Sir P C Rây and J N Rakshit will
be honoured as the discoverers of ionic liquid, and their work [9]
will be cited as the first report of room temperature ionic liquid
by the future authors without any hesitation.
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