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Modification of the ESI-MS Testing with Ga2Cp* Further testing of the ESI

Conclusion

Ga2Cp* was chosen as the reference 

substance due to its high air sensitivity 

and relatively simple synthesis.

Synthetic access to M7 (top) and M7
+ (bottom). 

This work addresses a limitation of many mass spectrometers, that a variety of sensitive compounds cannot be measured due to decomposition 

during measurement. This is often due to the measurement chamber being filled with air and the clusters reacting with the oxygen or moisture. The 

decomposition is especially a problem when analysing clusters, as these are some of the most air sensitive compounds synthesised. [1] Mass 

spectrometry is also the main analytical tool to analyse these types of compounds with either LIFDI- or ESI-MS being used. To prevent this, an ESI-

MS was modified with a gas pipe, so that the chamber could be flooded with argon and the measurements could be performed in an inert 

atmosphere. To test this modification, the air sensitive compound [Ga2Cp*][BAr4
F] was synthesised and measured in the modified mass 

spectrometer, with the [Ga2Cp*]+-cation being the air sensitive species. Once this had been achieved, two more complex compounds where 

synthesised to test the limitations of the newly improved mass spectrometer.

The successful measurement of [Ga2Cp*]+ proves the successful modification of the mass spectrometer as before the argon line was installed no 

measurement was possible. That the inert atmosphere caused by the argon was the deciding factor, could be seen in the experiment in which a 

measurement was performed during argon flow, with residue argon and when the chamber had once again bin filled with air. The decline in peak 

size during these measurements proves that the compound can only be measured under these improved conditions. However, the further testing 

also proved the limitations of the newly modified device. Neither [(µ2-Ga)Pt3(GaCp*)6]
+ or the [NiGa(GaCp*)4]

+ could be successfully measured. 

Instead, clusters were visible, in which the naked metal had been replaced by hydrogen. This leads to the assumption, that the measurement 

conditions are to harsh to successfully monitor library formation.

An argon pipe was inserted through the 

rubber connection tube to allow the 

drainage system to be removed for 

maintenance purposes

Structure of the drainage system 

and entrance point of the argon line

Once the ESI had successfully measured 

Ga2Cp* it was further tested with the more 

complex clusters [(µ2-Ga)Pt3(GaCp*)6]
+

and [NiGa(GaCp*)4]
+

No product was visible during 

measurements in which the measurement 

chamber was filled with air. However, the 

product was visible when the chamber 

was filled with argon.

Unfortunately, these larger clusters were 

not visible during measurements in which 

the measurement chamber was filled with 

argon or with air. The naked metal atoms 

had been substituted by a hydrogen atom 

due to the harsh conditions. 


