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Fig. 1 Schematic diagram of single-channel WD-XRF

prototype device
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Fig.2 Schematic diagram of multi -channel WD-XRF

prototype device
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Fig. 3 Cross-section of shielding adjustment chamber for

hyperbolic crystal
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Fig. 4 Cross-sectional view of sample cup
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Fig. 5 X-ray diffraction intensity of Rh target coupled
with LiF(420)
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Fig. 6 X-ray diffraction intensity of Rh target
coupled with LiF(200)
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Fig.7 Fluorescence characteristic peak of Y metal

(no collimator)
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Fig. 8 Fluorescence characteristic peak of Y metal

(with collimator)
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of U solution
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Development of a Doubly Curved Crystal Wavelength Dispersive X-ray Fluorescence
Spectrometer and Its Application in Actinide Element Analysis
LIU Lianwei,Chang Zhiyuan, XIONG Chaojie, WANG Hui,ZUO Cheng

(Department of Radiochemistry ,China Institute of Atomic Energy ,Beijing 102413,China)

Abstract: The precise determination of critical elements such as uranium and plutonium in spent
nuclear fuel reprocessing workflows holds paramount significance for process optimization and safety
assurance. Building upon international technological precedents, the LiF (200) doubly curved crystal
optical element was optimized and selected,and the MWDXRF prototype for quantitative analysis of
actinide elements was successfully developed. The results of the diffraction intensity and fluorescence
characteristic experiments show that the instrument is feasible for the micro-trace-level analysis of

actinide elements,and its detection limit for uranium determination is 18. 97 pg/mL. The development
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of the device provides a new way for novel approaches to the simultaneous determination of trace/
ultra-trace actinides in complex matrices.

Key words: wavelength dispersive X-ray fluorescence;doubly curved crystal;actinide elements;uranium
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