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Fig.1 Crystal structure of multicomponent lanthanum based
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Fig.2 XRD patterns of (110) crystal plane (a) and variation of lattice constant of La;.CexBs solid solutions with Ce content (b)®
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Fig.3 Microstructure and chemical composition of LagCeo.4Bs solid solution nanopowders synthesized by molten salt method: (a) TEM

image, (b) EDS analysis results, (c) HRTEM image, and (d) EDS elements distribution!?®!
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Table 1 Effective work function of multicomponent lanthanum based hexaboride solid solutions

Materials Preparation method Crystal structure Effective work function/eV
Lao 6Bao.4Be*” Spark plasma sintering Polycrystalline 2.62
Lao 4ProBel*® Spark plasma sintering Polycrystalline 2.84
La4Cao cBel*? Spark plasma sintering Polycrystalline 2.76
Lao.75Ceq 2586 Optical floating zone technique Single crystal 2.61
Lao.6SMo.4Be>” Spark plasma sintering Polycrystalline 2.66
Lao75Gdg 25B6™ Optical floating zone technique Single crystal 2.84
Lao7sNdg 25B6> Optical floating zone technique Single crystal 2.79
Lao7Ndo 3Be*? Optical floating zone technique Single crystal 2.95
Lao.1Ndo.oBe?” Spark plasma sintering Polycrystalline 2.72
La.sDYo.4Be*” Spark plasma sintering Polycrystalline 2.79
LaosCeo.3Pro.1Be"" Optical floating zone technique Single crystal 2.56
LaoCeo.6Pro.2Be> Optical floating zone technique Single crystal 2.62
Lao2Ceo.4Pro2Nd,Be** Optical floating zone technique Single crystal 2.61
Lag.2Ceo5Pro2Ndo 0sGdo 05B6 ! Optical floating zone technique Single crystal 2.62
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Research Progress on Multicomponent Lanthanum Based Hexaboride Solid Solutions

Yu Yiping, Wang Song, Li Wei
(Science and Technology on Advanced Ceramic Fibers and Composites Laboratory, College of Aerospace Science and Engineering,
National University of Defense Technology, Changsha 410073, China)

Abstract: Multicomponent lanthanum based hexaborides are formed by solid solution of heterometallic elements entering into the lattice
of lanthanum hexaboride (LaBg) to replace La atoms, which have great application prospects in electronics and optics due to their low
work function and adjustable light absorption, and attract an increasing attention in recent years. However, multicomponent lanthanum
based hexaborides have great varieties and complex change because of various kinds and countless combinations of heterometallic
elements to replace La atoms. Herein, research progress on crystal structure, preparation technology and photoelectric performance of
multicomponent lanthanum based hexaboride solid solutions were reviewed. Meanwhile, current challenges faced by multicomponent
lanthanum based hexaboride solid solutions were analyzed. Lastly, future development directions of multicomponent lanthanum based
hexaboride solid solutions were prospected in terms of theory, technology and application.
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