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Motivation 

Electride materials are used as cathodes in 

electron-emitting assemblies, such as space 

propulsion systems of satellites or in therm-

ionic converters. In the material develop-

ment, the target is a low work function in 

order to achieve current densities in an 

electric field even at lower temperatures 

(< 1000 °C). 

 

Results 

The material C12A7 (12CaO-7Al2O3) can be 

produced with a work function of < 2.4 eV 

using ceramic technologies, which means 

that considerable current densities can al-

ready be measured at temperatures of  

< 1000 °C in vacuum [1]. The operation of 

a hollow cathode with a voltage of 2 V at a 

temperature of about 100 °C has been 

demonstrated over 1000 h in continuous 

process [2]. In the EU project iFACT 

(870336), ceramic hollow cathodes made 

of C12A7 are being developed for satellite 

propulsion (Fig. 1). A C12A7 coating is de-

veloped in the EU project E.T. Pack 

(828902), which is intended to enable dis-

used satellites to be dropped from orbit 

without propulsion (Fig. 2). 

 

Services offered 

- Preparation of C12A7 electride ceramics 

with low work function < 2.4 eV 

- Small series production in various geom-

etries according to customer require-

ments  

- Coating of C12A7 with thick-film tech-

nology (e.g. printing process) 

- Characterization of electrical, mechani-

cal and optical properties 
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1 Hollow cathodes of C12A7 before (white) 

and after sintering (black). 

2  Powder-based C12A7 coating on metallic  

substrate. 
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