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Abstract: Both nuclear chemistry and radiochemistry are fundamental disciplines, which play a vital role
in national nuclear safety and sustainable development of nuclear energy. Nuclear chemistry and
radiochemistry use chemical methods to study nuclear properties and use nuclear properties to study
chemical phenomena. The research scopes involve the structures of nuclear, the laws of nuclear
transformation, and the chemical effects during nuclear transformation. The development of nuclear
chemistry and radiochemistry is extremely important for national security. It is the fundamental support for
the continuous development of nuclear basic research, nuclear fuel cycle system improvement, nuclear
energy development, nuclear technology application and other fields. The nuclear chemistry and
radiochemistry in China originated in the 1950s, which has gradually grown and developed alongside
national defense construction and the utilization of nuclear energy. This article reviews the main research
achievements in the fields of nuclear chemistry and radiochemistry in the past 70 years since the
establishment of China’s nuclear industry. The progress of techniques and researches were focused on
fission chemistry, nuclear data measurement, rapid separation of short-lived nuclides, separation and
determination of long-lived trace nuclides, target preparation, synthesis of new nuclides, and preparation of
medical isotopes. Combined with the requirements of sustainable development of nuclear energy for
nuclear chemistry research, the future directions are also prospected. Nuclear chemistry and

radiochemistry, as fundamental disciplines for the development of nuclear energy and the application of
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nuclear technology, will focus on the fission chemistry of plutonium and transplutonium elements, rapid
radiochemical separation technology for short-lived nuclides, design of new ligands and functional
materials, and mechanisms for the separation and purification of radioactive nuclides in the future.
Although the development of nuclear chemistry and radiochemistry in China is currently rapid, there is still
room for improvement in terms of theoretical innovation and technological innovation. Compared with
foreign countries, previous work in China has placed more emphasis on application-oriented research and
insufficient attention on basic research, which has to some extent affected China’s original innovation
capability in the field of nuclear chemistry and radiochemistry. The overall research level still lags behind
that of the United States, Europe, and Japan. Therefore, researchers in nuclear chemistry and
radiochemistry should continue to explore the cross application of radioanalytical chemistry methods in
emerging fields and to expand interdisciplinary research. With the increasing emphasis on innovative
development in China, basic research related to nuclear chemistry and radiation will see rapid and
significant progress.
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Table2 Measurement of emission probabilities for key radioactive nuclides in China

BE v fE R/ % HUNEWIRZR AL inga)| EZ BTN
8Ky 2392.11 keV 34.3+1.1 HPGefRlI#R JRFREBE 2014 [59]
42 g 641.285 keV 47.3+0.5 AnB-y TG R B | HPGe RN A JRFRERE 2010 [60]
4TNd 531 keV 13.11£0.17 AnByfF A% E  HPGefEM % JEFRERE 2002 [61]
ISSEy 18.764 keV 0.048+0.002 By P A% E /N Ge BRINES JRT-RERE 2003 [62]
26.532 keV 0.34620.011
45.297 keV 1.32+0.02
57.981 keV 0.067+0.003
60.009 keV 1.19+0.04
86.545 keV 30.35+0.52
105.305 keV 21.20+0.36
61T 25.7keV 23.2740.53 AmByF A AR TR JF ekt 2003 [63]
8.9 keV 17.00+0.31
74.6 keV 10.01£0.19
134Cs 569.32 keV 15.94£0.16 Geffil &5, FxF & 5 ILE JTHERE 1992 [64]
604.7 keV 100
795.85 keV 87.5+0.7
801.93 keV 8.96+0.08
B3I 80.18 keV 3.40+0.11
284.35 keV 7.80+0.28
364.57 keV 100
636.97 keV 8.88+0.20
8Ky 402.6 keV 49.46+0.94 HPGedFM #% PEAZ T 2010 [65]
101Mo 191.92 keV 18.07+0.19 VIEAS (5 P S AR DA 2006 [66]
590.10 keV 19.28+0.41
877.39 keV 3.49+0.06
1012.47 keV 14.14+0.25
101 127.22 keV 2.60+0.03
306.83 keV 88.7120.80
545.05 keV 6.07+0.08
13X 148.9 keV 48.64+1.31 HPGef % PUrZET 2011 [67]
134Cg 569.33 keV 15.42+1.43 4B +dmy AN 2005 [68]
604.72 keV 97.76£0.14
795.9 keV 85.3+1.4
1By 78.63 keV 11.87+0.43 HPGetFMI &% VERZRT 2016 [69]
100.724 keV 5.24+0.19
272.105 keV 21.20+0.76
173 ym 44,683 keV 12.43+0.39
67.058 keV 7.25+0.22
113 ye 76.468 keV 5.93+0.28
1241.847 keV 5.14+0.13
ISIHf 482.0 keV 80.55+0.48 HPGefRI# VuRZ S 1994 [70]
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Fig. 1 Diagram of SISAK separation process for *Sr!
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