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Failure Emitters of C12A7 Hollow Cathode
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Abstract: To further improve the performance and lifetime of the novel C12A7 hollow cathode, microscop-
ic analysis of the failure samples of the C12A7 emitter is necessary. The surface morphology and component
changes of C12A7 emitters with melting and oxidation problems before and after discharge were investigated by
SEM, EDS and XRD. The results show that a large number of spherical particles appeared on the C12A7 emitter
surface after discharge. Morphology of molten and recrystallization was detected on the melted emitter under im-
proper working conditions. The C12A7 emitter also decomposed into CaAl,0,and Ca;Al,O¢at high temperature
which are unfavorable to the discharge. Although the C12A7 hollow cathode was reported with a certain oxidation
resistance, it could also be oxidized in the leakage state of the system, resulting in an irreversible poisoning phe-
nomenon.
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Fig.1 Emission currents of various neutralizer insert

materials in dependency of the insert temperature™
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Fig. 3 Schematic cross-section of the C12A7 hollow cathode
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Fig. 4 Schematic of the experimental setup
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Fig.5 Heaterless C12A7 hollow cathode and the melting
emitter (U,=400V, 1,=6A, 3mg/s Ar)
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Fig.7 Morphology observation of the C12A7 emitters by SEM
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Table 1 Atomic ratios of specific elements (At %) measured
by EDS at the internal surface of the C12A7:e” emitters

before and after discharge

C12A7 emitter Ca Al 0
Before discharge 21.28 24.33 54.39
Melting 24.28 28.87 46.65
Oxidation 23.24 29.26 47.50
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