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Abstract: Scandia doped tungsten pressed cathodes were prepared, including mixing scandium oxide and
barium-calcium aluminates with tungsten by different powder mixing methods combined with high
temperature sintering under the protection of hydrogen. Experimental results show that mixing uniformity
plays important roles in the cathode emission. The powders prepared by ball-milling have small particle
size and uniform distribution of different elements. This kind of powder is favorable for the chemical
reaction between emission salt and tungsten to take place fully to form active substance which could
improve the emission property. The emission current density of the cathode prepared with ball-milling
powders is about eight times higher than that prepared with hand mixing, at the same time, four times
higher than M-type cathode.During the activation of cathode, the surface active layer containing Ba, Sc and
O is established due to the simultaneous diffusion of Ba, Sc and O, leading to the improvement of emission

property.
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Figure 1. SEM observation of the powders of Scandia doped tungsten and 411 salt mixed by different methods.(a) Hand mixing; (b)

Ball-milling
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Figure2. SEM micrograph and EDS ananlysis of the sintered sample prepared with the powders mixed by ball-milling. (a) SEM of sample

surface; (b) EDS analysis of sample.
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Table 1. Emission property of scandia doped pressed cathodes prepared by different methods
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Method Emission Properties
Temperature (°Cp) Current Density (A/cm?)
Hand mixing 950 2.03
Ball-milling 950 16.7
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Type Temperamre Slope Emisson current density
OSeW  950°C 129 1648/cm’
00sM  950°C 132 4.5 Alem®
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Figure 3. The comparison of emission level of pressed cathode and Os coated M-type cathode
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Table 2. The comparison of Peak/Height ratio of samples prepared with the powders mixed by hand and by ball milling
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Peak/Height ratio
Sample Ba3d§ /W4f1 Schi /W4f1
2 2 2 2
Hand mixing 0.258 0.129
Ball-milling 0.464 0.179

4 &

1) RHAPR ARG 8 S A BTR & - B BRES T

A T R R AT SR I R, R T
BRI M ) il 2 T2, A T AR R
REJT FARRAT KL

2) TTERIR A I SIS B BK (5 5 A o
SN o e BEER TR Al a (B, FORS i S
AT TR G 4 1

3) 7F EnkEoE i A, W TEICE Bay Sc A O M
K P 5 1) 2R TT 55, 2 3R T T 380 ) 43 A I Ba
Sc F1 O WiiEPEE, (RHE T BIR A4.

978-1-935068-41-9 © 2010 SciRes.

332

References (&% 3C#k)

[1]G.Gartner, P.Geittner and H.Lydtin et al.[J].Emission properties of
top-layer scandate cathodes prepared by LAD. Appl. Surf. Sci. 1997,
111:11-17.

[2]J.Hasker, J.Van Esdonk and J.E.Crombeen.[J].Properties and
manufacture of top-layer scandate cathodes. Appl.Surf. Sci.1986,
26:173-195.

[3]Yamamoto S, Taguchi S and Aida T et al.[J].Study of metal film
coating on Sc,03; mixed matrix impregnated cathodes. Appl. Surf.
Sci.1984, 17:517-529.

[4]G. Gartner, P. Geittner and D.Raasch.[J].Low temperature and cold
emission of Scandate cathodes. Appl. Surf. Sci. 2002, 201:61-68.

[5]Yiman Wang and Tongwu Pan..[J].Investigation of pulsed laser
depositing Sc-coated cathode. Appl. Surf. Sci. 1999,146: 62-68 .

[6]A.Shih, J.E.Yater, C.Hor.[J].Interaction of Sc and O on W. Appl.
Surf. Sci. 2002, 191: 44-51.

[7)Jinshu Wang, Yanchun Wang, Wei Liu, Lili Li, Yiman Wang,



The 7th National Conference on Functional Materials and Applications

Meiling Zhou.[J].Emission property of scandia and Re doped
tungsten matrix dispenser cathode, J. Alloy. & Comp., 2008,459
(1-2): 302-306 .

[8)Jinshu Wang, Wei Liu, Yanchun Wang, Lili Li, Yiman Wang,
Meiling Zhou.[J].Sc,0;-W matrix impregnated cathode with
spherical grains, J. Phys. & Chem. Solid., 2008,69 (8): 2103-2108.

[9]Yiman Wang, Jinshu Wang, Wei Liu, Ke Zhang, Ji Li.

7

% Scientific
% Research

»
%

9

o

[J].Development of high current-density cathodes with scandia-
doped tungsten powders, IEEE Trans. Electron Dev. 2007,54
(5):1061-1070.

[10]A. van Oostrom and L. Augustus.[J].Activation and early Life of a
Pressed Barium Scandate Cathode, Applications of Surf. Sci.,
1979,2:173-186.

333 978-1-935068-41-9 © 2010 SciRes.





