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Secondary electron emission property of
composite REO-Mo materials

LIU Wei, WANG Jin-shu, GAO Fei, REN Zhi-yuan, ZHOU Mei-ling

(The Key Laboratory of Advanced Function Materials, Ministry of Education,
School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The sol-gel doping method was utilized to dope the rare earth oxide powder into molybdenum. Such powders
were sintered by spark plasma sintering and traditional sintering combined with compaction method for fabricating
REO-Mo cermet cathodes. SEM, DTA and electron emission property measurements were used to investigate the
secondary electron emission properties of the materials. The results show that the emission performance of the materials
can be enhanced by symmetrical distribution of rare earth oxides and the refinement of structure. However, such
treatments can’t reduce the activation temperature in vacuum. Compared with the un-treated samples, the obvious drop of
activation temperature and increase of secondary electron yield occur in samples annealed at high temperature in
hydrogen. The activation temperature decreases obviously, and the secondary electron emission yield is enhanced
apparently. Such easy adsorption of moisture and gas in the REO lead to oxidation phenomena of molybdenum in the
subsequent activation in vacuum. The hydrogen annealing technology eliminates the excess moisture and gas and retain
the distribution of REO in molybdenum. This is the main reason of variation of secondary electron emission for
un-treated samples and pre-activating samples.
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Fig.1 0—Ep curves of samples annealed in hydrogen after

activation in vacuum at different temperatures

(b) Y

sl .

0 5 10 15
ElkeV
2 ORG AR BERE i AR U O S5 4R T SEM
% (a)f1 EDAX i (b)

Fig.2 SEM image(a) and EDAX pattern(b) of annealed

samples after activation in vacuum
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Fig.3 o0—Ep curves of samples annealed in hydrogen after

activation in vacuum at different temperatures
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Fig.4 Surface SEM image of annealed samples after activation

in vacuum
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Fig.7 Surface SEM images before(a) and after(b) annealing

for samples without activation
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