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CAPTURE PUMPS 
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Active Surface 
heating in situ the NEG thin film 
coating in order to allow the diffusion 
of the oxygen into the bulk material  
in vacuum system 

reaction fast kinetics
thermodynamically allowed Activation 

Temperature  

Temperature at which the NEG pumping properties 
reach their maximum value.
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Fundamental characteristics of NEG Material

Solubility limit for oxygen 
Diffusivity for oxygen 
Reactivity 

large enthalpy of adsorption for the gases 
in vacuum chambers  

hydride phase with low dissociation 
pressure 
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Suitable materials 

V group elements

low solubility limit 
high diffusivity 
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Ti30Zr30V40 is fully activated after 24 h of 
heating at 180 °C

Activation Temperature  

Compatible with the bake-out temperature of the 
vacuum chambers structural materials
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Ageing Campaign

SAMPLE Exposure Point Exposure Duration
Reference none 0 month 
LSS3_1 Point 3 1 month 
LSS3_2 Point 3 3 months
LSS1_1 Point 1 9 months
LSS1_2 Point 1
N2 sealed none none 

Exposure Points
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ZrV
HfV
TiZrHfV

Compositions tested 
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X-Rays Photoelectron Spectroscopy - XPS

Energy Dispersive Spectroscopy - EDS
Scanning Electron Microscopy - SEM

Characterization 
Measurements
Microscopic Measurement

X-Rays Diffraction Measurement -XRD  

ω = k ⋅λ
FWHM 2ϑ( ) ⋅cos(ϑ )
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Coating Campaign - ZrV

Zr91V9 
Sample Cathode Grain Size 

[nm]

Zr 6, 1 mm 46
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Zr13V87 Sample Cathode Grain Size [nm]

Zr 1, 3 mm 28

Zr 1, 3 mm 25
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Zr39V61
Sample Cathode Grain Size [nm]

Zr 3, 2 mm 4

Zr 3, 2 mm 4
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Hf45V55 
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Ti22Zr3

Sample Cathode Grain Size [nm]

Ti 1,1,1,1 mm 2

Ti 2,1,2,2 mm 1



Coating Campaign - TiZrHfV

H2 Pumping Speed [l/s]

SAMPLE 3 h at 180°C 9 h at 180°C 24 h at 180°C 24 h at 230°C

Ti 220 462 619 785

Ti 56 433 565 820

Ti 4 4 6 77



Coating Campaign - TiZrHfV

H2 Pumping Speed [l/s]

SAMPLE 3 h at 180°C 9 h at 180°C 24 h at 180°C 24 h at 230°C

Ti 220 462 619 785

Ti 56 433 565 820

Ti 4 4 6 77

Ti13Zr24Hf41V21
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