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A flame ionization detector (FID) measures trace amounts of hydrocarbon substanc-

es. As a stand-alone device it is used to quantify the total amount of hydrocarbons, 

which is relevant in case of emission monitoring, monitoring of the lower explosive 

limit or process analysis. 

This work presents the successful miniaturization of an FID with an innovative coun-

ter-current burner geometry (Figure 1) using ceramic multilayer technology (Fig-

ure 2). In contrast to conventional FIDs, this miniaturized FID (µFID) can be operated 

with pure oxygen instead of synthetic or conditioned air. Furthermore, it can be oper-

ated at a reduced gas consumption of less than 10 ml/min hydrogen and 5 ml/min 

oxygen. Thus, this µFID allows for integrated gas supply by electrolysis only, which 

enables the disposal of costly external gas infrastructure. 

Characterization of this µFID reveals an outstanding ionization process inside the 

hydrogen flame which is twice as efficient as in conventional FIDs. In addition, it has 

good sensitivity and linearity as well as a low detection limit and negligible cross sen-

sitivity. Thus, its performance is comparable to conventional FIDs. Furthermore, the 

ceramic monolithic body shows good long term stability and does not suffer from 

thermal stress which was a critical issue in earlier silicon-based works. 

The oustanding performance of the µFID which can be autonomously operated with-

out external gas supply paves the way for the introduction of a true FID field device 

for the very first time. Even more, the µFID is interesting for new applications, in 

which its use was not economical up to now. 

 

Figure 1 Design of the µFID 
 

Figure 2 µFID in ceramic multilayer technology 
 


