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Fig.1 XRD patterns of La;.,Ce,Bs polycrystalline cathode materials

with different Ce contents
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stalline cathode materials with different Ce contents
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Fig.4 SEM image (a) and EDS spectrum (b), and EDS element mapping of La (c) and Ce (d) of LagsCeo4Bs polycrystalline cathode material
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Table 1 Zero field emission current and work function of

La;..Ce,B¢ polycrystalline cathode materials

Zero field emission current/ Work
Materials A-em” function/
1623 K 1673 K 1723 K eV
LagsCeo2Bs 0.63 1.02 1.91 2.54
Lag ¢Ceo.4Bs 2.10 3.36 5.09 1.85
Lag4Ceo.6Bs 1.11 2.19 1.09 2.10
Lao»Ceo B¢ 0.71 1.09 1.91 2.38
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Effect of Ce Solid Solution Doping on Work Function of LaB¢ Cathode Material

Yu Yiping, Wang Song, Li Wei
(Science and Technology on Advanced Ceramic Fibers and Composite Laboratory, College of Aerospace Science and Engineering,

National University of Defense Technology, Changsha 410073, China)

Abstract: Rare earth Ce was selected as doping element to reduce work function of LaBg. Firstly, La;..Ce,Bs (x=0.2, 0.4, 0.6, 0.8) solid
solution nanopowders were prepared by a molten salt route, and then they were used as raw materials to fabricate La;..Ce.Bs cathode
materials by hot pressing sintering. XRD and SEM technology were used to investigate microstructures of La;..Ce.Bs cathode materials.
The effect of Ce doping on work function of LaBs cathode material was studied. The results show that the La;..Ce.Bs cathode materials
fabricated by hot pressing sintering of La;..Ce,Bs nanopowders are single phase solid solution, and their relative densities range from
98.49%~98.98%. The work functions of La;_,Ce,Bs cathode materials are between 1.85 and 2.54 eV, all lower than that of LaBg without Ce
doping. Besides, work function of La;..Ce.Bs cathode materials decreases at first and then increases with the increase of the Ce content.
Lag¢Ceo.4B¢ cathode material has the lowest work function of 1.85 eV. Solid solution doping of rare earth Ce is an effective way to reduce
work function of LaBg cathode material.

Key words: lanthanum hexaboride; solid solution doping; work function
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