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Preface 
 
Owing to the fast economic growing and the concern over 
greenhouse gases and air pollution, the development of nu-
clear energy is one important option to meet the expanded 
energy consumption in our future. To achieve that goal, 
continuing and reliable supplies of uranium are critical to 
future nuclear power projects. As is well known, global 
terrestrial reserves of uranium are limited and the deposits 
in China are relatively small. Given the projected big 
growth in nuclear power in the future, reliable supply of 
uranium at a reasonable price is essential for China. Extrac-
tion of uranium from seawater faces a great challenge but 
has received attention for more than sixty years. It is de-
scribed by American scientists recently as a 
“game-changing” approach if it can be realized at economic 
viable costs. Encouraged by the global aggressive nuclear 
power development plans in the past years, although the 
pace was slow down by Fukushima accident in Japan in 
2011, extraction of uranium from seawater has been emerg-
ing as a potential approach to overcome the shortage of nu-
clear fuel.   

Japan is playing a leading role in the research of uranium 
extraction from seawater; it has collected more than one 
kilogram of uranium from seawater by immersing function-
alized polyethylene fibers in ocean. The United States De-
partment of Energy (DOE) supported a program in 2010 to 
start a project for uranium extraction from seawater, some 
universities and institutions have been engaged in such pro-
ject. Almost at the same time, a project was supported by 
the Chinese Academy of Sciences (CAS), although in a 
small budget, to evaluate the feasibility of extracting ura-
nium from seawater and salt lake. This could be considered 
as a new era for the research on uranium extraction from 
seawater in China. CAS and DOE have now established a 
tight collaboration mechanism for uranium extraction from 
seawater.  

Besides some institutions of CAS, many research groups 
in universities and institutions of China have also shown 
great interests or already joined the work on uranium ex-
traction from seawater. Since uranium is present in very low 
concentrations in ocean (3.33.5 ppb), the collection of ura-
nium from seawater economically is far more difficult than 
any usual collection process of metal ion from aqueous so-

lution. Therefore, many approaches should be taken to de-
sign and synthesize functional ligands, develop advanced 
sorbents, understand the coordination mechanism, and find 
suitable elution process. To make the extraction of uranium 
from seawater more economically competitive, mass pro-
duction of high performance adsorbents at a reasonable cost 
and good durability of adsorbent in seawater are two most 
important issues.  

In March 2526, 2013, the workshop on extraction of 
uranium from seawater was held in Shanghai, with more 
than eighty attendees from China and five delegates from 
the US. This workshop was initiated by Prof. Zhifang Chai 
at Institute of High Energy Physics of CAS, and financially 
supported by the National Natural Science Foundation of 
China, Shanghai Institute of Applied Physics (CAS), and 
China Academy of Engineering Physics. There were four 
invited talks and twelve oral presentations. The numbers of 
attendees and presentations are much higher than expected. 
The topics presented at the workshop cover a wide range of 
areas, including computer modeling, synthesis of nanoparti-
cle with large surface area, radiation induced grafting of 
polymer fiber and following amidoximation, sorption and 
elution processes, marine test, etc. This workshop could be 
considered as the first one on the topic of uranium extrac-
tion from seawater in recent twenty years in China. 

After the workshop, the organizing committee invited 
five research groups to make contributions and decided to 
publish them in a special mini-issue in Science China 
Chemistry. These five excellent contributions show us the 
ongoing of project in different approaches. We appreciate 
very much the contributors for their great efforts. 

Finally, we sincerely hope more scientists will be en-
gaged in uranium extraction from seawater and the dream of 
uranium supply from ocean for nuclear energy will come 
true in next decades. 
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