
50 Years Ago
Mr. K. E. B. Jay, who was well 
known for his popular books on 
atomic energy, died at his home 
in East Hendred, Berkshire, on 
August 3, at the age of fifty-five. … 
In all his writing Jay took immense 
pains both to keep in mind the 
needs of his readers for a clear 
and simple exposition, and also 
to preserve scientific accuracy. In 
this way he was able to achieve the 
objectives he set himself, and at 
the same time to retain fully the 
confidence of the scientists about 
whose work he wrote: nearly all 
his writing was based on first-
hand discussion with them. … He 
was an excellent lecturer both in 
the history of atomic energy and 
on the presentation of scientific 
information … Science is becoming 
more complex, more expensive 
and more difficult to understand; 
at the same time, its understanding 
by laymen in industry and 
Government must increase if 
science is to be efficiently applied. 
Kenneth Jay had an outstanding 
ability to bridge this gap in 
communication between scientists 
and laymen; there is a great need for 
many more like him.
From Nature 13 November 1965

100 Years Ago
A further appeal is made for the 
presentation or loan of telescopes 
for use with the batteries at the 
Front. Large telescopes on stands, 
deer-stalking telescopes, good 
pocket telescopes — in short, any 
type except toys are acceptable. 
Astronomical eye-pieces, etc., not 
wanted on service, are removed 
before issuing and marked with 
a number identical with that 
engraved on the telescope. Offers or 
instruments should be sent to the 
secretary, Lady Robert’s Field Glass 
Fund, National Service League,  
72 Victoria Street, S.W.
From Nature 11 November 1915

through tubes) and can be easier to process — 
for instance, they can be ‘painted’ onto surfaces 
to make thin films. So what are the molecular 
requirements for a compound to be liquid at 
ambient conditions?

The main requirement is to minimize  
the weak intermolecular forces that pack  
molecules together. Organic chemists usually 
do this by attaching long, sometimes branched, 
hydrocarbon (alkyl) chains to molecules that 
normally pack together. Researchers from Giri 
and colleagues’ laboratory previously reported9 
that the melting points of organic cages are 
indeed substantially lowered by the attachment 
of long alkyl chains (Fig. 1). Unfortunately, it 
turned out that these liquids are not porous, 
possibly because the alkyl chains penetrate the 
cage cavities and block the pores.

Giri et al. now report the successful  
production of permanently porous liquids 
using a simple trick — their cage molecules 
still have flexible chains attached, but inter-
penetration is avoided by attaching looped 
chains instead of linear chains. This was 
achieved using oligo ether units (small hydro-
carbon chains that are connected by oxygen 
atoms). The resulting compound has a melt-
ing point higher than 180 °C, and so is not a 
porous liquid by itself, but the authors cre-
ated a porous liquid by combining the cages 
with a solvent called 15-crown-5 (the ratio of 
cage to solvent was 1:12, and probably corre-
sponds to the highest concentration of cages 
that could be achieved in 15-crown-5). The  
molecules of this solvent are too big to enter 
the cages’ cavities.

The 15-crown-5 solvent has a major role in 
maintaining the cage as part of a flowing liquid 
at ambient conditions. Other solvents that are 
too bulky to enter the cages could also be used, 
and the oligoether groups can be replaced by 
smaller groups that cannot penetrate the cavi-
ties. However, the solubilities of cage com-
pounds that have small peripheral groups 
are, in general, relatively low in common 

organic solvents, and so the number of pores 
that they would create in the liquid is also  
relatively low.

Giri et al. demonstrate that cages with small 
peripheral groups can also be used to create 
porous liquids by making scrambled cages — 
a blend of cage compounds in which the six 
oligoether groups are replaced by a statistical 
mixture of pairs of methyl groups and six-
membered hydrocarbon rings (see Fig. 4a of 
the paper1). The solubility of the scrambled 
cages in hexachloropropene (another solvent 
that is too large to enter the cavities) is greater 
than those of cages that contain only methyl 
pairs or six-membered rings as peripheral 
groups. The resulting liquid has a similar 
porosity to that of the material generated from 
oligoether cages and 15-crown-5, but is much 
less viscous. For both porous liquids, obtaining 
the correct combination of molecular structure 
and solvent is essential for success. Because the 
scrambled cages are easier to prepare than the 
oligoether cages, the porous liquid made from 
the scrambled cages might have more promise 
for future applications.

The researchers proved that their liquids 
are porous using a sophisticated spectroscopic 
technique, but also used the naked eye. When 
gas was adsorbed in a porous liquid and a  
solvent small enough to enter the cages’  
cavities was added, displacement of the gas 
by solvent was immediately detectable by the  
evolution of bubbles in the liquid.

The surface area per unit volume and the 
overall uptake of gases in the porous liquids are 
much lower than those of solid porous materi-
als, so the liquids cannot compete for applica-
tions immediately — they should instead be 
seen as a prototype of a new class of material. 
But if the amount of gas that can be adsorbed 
within these liquids can be increased, then 
this new generation of porous materials will 
undoubtedly find technological applications, 
such as in liquid porous beds for efficient gas 
separations or gas chromatography10. ■
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Figure 1 | How to make permanently porous liquids. a, Organic cage molecules pack together to form 
crystalline porous solids. b, When long alkyl chains are attached to the cages, the number of packing 
interactions decreases, and a solid cannot form at 50 °C. However, the resulting liquid is not porous 
because the chains penetrate the cages’ cavities. c, Giri et al.1 report that cages with attached cyclic 
oligoether units form a permanently porous liquid when mixed with a solvent (15-crown-5), because 
neither the solvent nor the oligoethers can enter the cage cavities. 
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