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The man of science has learned to believe in 
justification, not by faith, but by verification
- Thomas Henry Huxley
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POWER OF RECALL

MEMORY? NON-HUMAN  
SPECIES HAVE THEM TOO
Social and preferential memory and recall through images is not 
an exclusive capability among humans. While previously 

conducted researches pointed to dolphins 
having a capacity to remember 20 years 
back in time, and ravens preferring to 
memorise who tricked them, a thorough 
study by University of California-Berkeley 
(UCB) researchers on bonobos and 
chimpanzees has revealed that recall in 
these apes can go much further than 
dolphins. The researchers chose pairs of 
chimpanzees and bonobos from zoos in 
Europe and Japan, and with the help of zoo 
authorities, identified which among them 
had been with the other and how many 
years ago. They recorded the years of 
separation of each pair. The primates in the 
study group were then shown images of 
their former companions as well as 
strangers, while using infrared eye-tracking 
cameras to record their eye movements 
when they saw the images. What they 
discovered was that the gaze of the 
chimpanzees and bonobos under study 
lingered on longer when the images of their 
long-separated buddies came up. But not 
when strangers came up. One of the 
bonobos, a female, homed in on the image 
of her 26-years-separated sister. These 
reactions were recorded even as the chimps 
were treated to their favourite fruit juices.Nirad Mudur
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A R S H I T H A  R A J

N the quest for sustain-
able and abundant en-
ergy resources, the ex-
traction of  uranium 
from seawater has 
emerged as a promising 
avenue. Uranium, a key 

component in nuclear fuel, is 
traditionally obtained from 
terrestrial ores. However, as 
demand for nuclear energy 
rises and concerns about the 
environmental impact of  con-
ventional mining grow, re-
searchers are exploring inno-
vative methods to harness the 
vast uranium reservoirs 
present in seawater.

Seawater is an im-
mense reservoir of  
uranium, with esti-
mates suggesting that 
it contains approxi-
mately 4.5 billion met-
ric tons of  this valua-
ble resource. While the 
concentration of  uranium in 
seawater is low -- about 3 parts 
per billion -- it represents a 
virtually limitless supply com-
pared to the finite terrestrial 
uranium deposits. Several 
techniques have been explored 
to extract uranium from sea-
water, each with its advantag-
es and challenges. The most 
common modes include ab-
sorption onto materials like 
amidoxime-based polymers, 
ion exchange resins and ad-
vanced materials like metal-
organic frameworks (MOFs).

A recent breakthrough pub-
lished in ACS Central Science 
introduces a novel material 
designed to significantly en-

hance the electrochemical ex-
traction of  hard-to-get urani-
um ions from seawater. To 
create their electrode, Rui 
Zhao, Guangshan Zhu and 
team began with flexible cloth 
woven from carbon fibre. This 
cloth then underwent a coat-
ing process involving two spe-
cialised monomers, subse-
quently polymerised for 
stability. Following this, hy-
droxylamine hydrochloride 
treatment was applied to in-
troduce amidoxime groups to 
the polymer cloth. The inher-
ent porous nature of  the cloth 
facilitated the creation of  nu-
merous miniscule pockets, 
providing an ideal environ-

ment for amidoxime to 
easily entrap uranyl 
ions.

In the experimental 
setting, the research-
ers utilised the coated 

cloth as a cathode in sea-
water obtained either nat-

urally or spiked with urani-
um. A graphite anode was 
introduced, and a cyclic cur-
rent was established between 
the electrodes. Over time, 
bright yellow, uranium-based 
precipitates accumulated on 
the cathode cloth. Upon reach-
ing its saturation, the cloth 
undergoes a chemical treat-
ment process to release the 
uranyl. Subsequently, the lib-
erated uranyl must further 
undergo refining procedures 
akin to those employed for ore 
extracted from a conventional 
mine, before it can be utilised 
in reactors.

In the tests using seawater 
sourced from the Bohai Sea, 

near Northern China, the elec-
trodes extracted 12.6 milli-
grams of  uranium per gram 
of  the coated active material 
within a 24-day period. The ca-
pacity of  the coated material 
surpassed that of  the ma-
jority of  the other ma-
terials tested for 
uranium extrac-
tion by the team. 
Additionally, the 
application of  
electrochemis-
try for ion en-
trapment proved 
to be approxi-
mately three times 
faster than the natu-
ral  accumulation 
process on the cloth.

Pros and cons
The advantages of  this mate-
rial lie in its simplicity, afford-
ability, reusability and eco-
friendly nature. It does not 
require any chemical addi-
tives or catalysts, and does not 
generate any harmful by-prod-
ucts or waste. Moreover, it also 
has a high selectivity for ura-
nium over other metals and 
ions in seawater.

Nevertheless, it harbours 
certain drawbacks that im-
pede its practical utilisation 
and scalability. Since there is 
a low uranium concentration 
in seawater, the material needs 
to be deployed in large vol-
umes of  water to achieve sig-
nificant uranium extraction, 
hindering its efficiency. The 
material’s sensitivity to the 
pH and salinity conditions of  
seawater also impacts its sta-
bility and performance. 

WITH RISING DEMAND FOR SUSTAINABLE AND CLEAN  
ENERGY SOURCES, RESEARCHERS DEVELOP AN INNOVATIVE 

MATERIAL TO EXTRACT URANIUM FROM SEAWATER

FOR TOMORROW  

I

THE researchers assert that their work presents a highly 
effective technique for capturing uranium from seawater, 
potentially unlocking the oceans as novel reservoirs of nuclear 
fuel. The heightened efficiency and capacity of the developed 
electrodes position them as promising candidates for 
widespread implementation, contributing to the economically 

feasible extraction of uranium. The findings hold 
significant implications for the future of nuclear energy

 A uranium atom has 92 protons and 
92 electrons, of which 6 are valence 
electrons. Uranium radioactively 
decays by emitting an alpha particle 

 The most common isotopes in 
natural uranium are uranium-238 
(which has 146 neutrons and accounts 
for over 99% of uranium on Earth) 
and uranium-235 (which has 143 
neutrons)

 Uranium has the highest atomic 
weight of the primordially occurring 
elements, with a density about 70% 
higher than that of lead and slightly 
lower than that of gold or tungsten 

 It occurs naturally in low 
concentrations of a few parts per 
million in soil, rock and water, 
including seawater, and is 
commercially extracted from uranium-
bearing minerals such as uraninite

A NEW POSSIBILITY

UNIQUE URANIUM

Uranium (symbol U and atomic numbver 
92) is a silvery-grey metallic element in 
the actinide series of the Periodic Table
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The half- life of 
Uranium decay varies 
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4.5 bn yrs for different 
isotopes, making them 

useful for dating the 
age of the Earth 
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NIGHT VISION

THE WONDER SIGHT OF RUDOLPH 
THE RED-NOSED REINDEER
It’s the season in which “Rudolph the red-nosed reindeer” is most 
sung about. But this time around, Rudolph and his reindeer 
brethren have especially become the focal centre for researchers 
from Dartmouth and the University of St Andrews in Scotland. 
They have solved the mystery behind how a reindeer is able to see 
its staple food, a lichen called Cladonia rangiferina, a species of 
fused algae-fungus, which is white in colour and impossible for 
the human eye to spot in the white snow, where it grows during 
winters. But it’s visible to the reindeer’s eye, and ‘why’ and ‘how’ 
is what the scientists have discovered. They found that reindeer’s 
eyes have evolved through mutation to spot their staple which 
remains perfectly camouflaged to human vision, but not to theirs. 
The team used the spectral data from the lichen and calibrated 
light filters to mimic reindeer vision and found that these lichens 
appear to reindeer as dark patches in the background of the white
snow in the nights, making it easy for the reindeer to sight them. 
They found that a reindeer’s light-enhancing membrane in the 
eyes changes in winters from a golden colour that most animals 
have to a clear blue that amplifies the low light of polar winter.
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