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Preface 
 
 

Nuclear fuel cycle chemistry is a growing interdisciplinary 
field that includes radiochemistry, nuclear chemistry, and 
radiation chemistry. It covers a diverse range of topics in-
cluding the basic chemistry of actinides and fission products, 
nuclear chemistry and radiochemistry related to the nuclear 
fuel cycle, separation science, and isotope production.  

As a high-density form of energy that has almost no as-
sociated discharge of greenhouse gases, nuclear energy 
plays a pivotal role in long-term energy security and the 
prevention of global warming. Although the accident at the 
Fukushima nuclear power plant has raised intense public 
concern about the safety of nuclear energy around the world, 
we believe that nuclear energy is still an inevitable option to 
ensure energy supply and to reduce carbon emissions in 
many countries. However, to realize the sustainable devel-
opment of nuclear energy in the future it is necessary to 
maximize uranium resources and minimize radioactive 
waste. An advanced nuclear fuel cycle can efficiently use 
uranium resources and reduce the volume and radiotoxicity 
of nuclear waste, thus greatly contributing to the peaceful 
use of nuclear power by mankind.  

To meet a significantly increasing demand for energy, 
China has launched an ambitious and rational program to 
develop nuclear energy in the coming decades. On the other 
hand, as an advanced nuclear country, Japan has many ex-
perts on and relatively mature technologies for the nuclear 
fuel cycle. To provide a platform for scientists from both 
China and Japan to discuss their academic achievements 
and exchange scientific information related to the nuclear 
fuel cycle, we organized the 1st China-Japan Academic 
Symposium on the Nuclear Fuel Cycle (ASNFC 2011) in 
Shanghai from November 30 to December 3, 2011. A total 
of 40 papers from China and Japan as well as two invited 
papers from the United States and Russia were presented at 
the symposium, covering (1) basic chemistry of actinide and 
fission product elements, (2) nuclear chemistry and radio-
chemistry of the nuclear fuel cycle, (3) advanced repro-

cessing and separation technologies, (4) innovative separa-
tion science (e.g., nanomaterials and ionic liquids), and (5) 
long-lived nuclide transmutation, isotope production, and 
element resource utilization.  

Science China Chemistry is a peer-reviewed international 
academic journal devoted to the publication of fundamental 
and innovative research in all fields of chemistry. Since 
2010, the journal has dedicated several special issues to 
analytical chemistry, environmental science and green 
chemistry. This special issue follows on from the above 
series by introducing the achievements and progress made 
by Chinese and Japanese scientists in the field of nuclear 
fuel cycle chemistry. This issue presents 10 peer-reviewed 
papers from ASNFC 2011. 

The 10 research articles cover a wide variety of topics 
ranging from the electrochemical behavior of uranium to the 
recovery of uranium and thorium by sorption and solvent 
extraction, from cesium adsorption using functional micro-
capsules to minor actinide separation by novel organic ad-
sorbents, and from physicochemical processes of radionu-
clide diffusion in the natural environment to useful isotope 
production through fission product transmutation.  

It is impossible to cover all exciting developments in the 
field of nuclear fuel cycle chemistry in China and Japan in a 
single issue. However, it is our sincere hope that this special 
issue will not only provide a good review of ongoing re-
search but also open new doors for more creative interdisci-
plinary research. 

Finally, we are grateful to all the authors and reviewers 
who greatly contributed to this special issue. We also ap-
preciate the great help provided by Dr. SONG GuanQun, 
Managing Editor of Science China Chemistry, in organizing 
this special topic. 
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