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Ultraviolet (UV) treatment of liquid food is a promising technology to improve food safety. It can 
be an alternative or supplementation to classical thermal pasteurization. The penetration depth 
of UV-C energy in liquids with a high optical density is relatively low. To overcome this problem 
it is possible to use special reactor designs leading to characteristic flow regimes (e.g. thin film 
reactors, dean vortices or turbulent flows). 
In this study, flow conducting elements have been manufactured by selective laser melting 
technology (SLM) to improve the energy input into a liquid by forming thin liquid layers. SLM is a 
3D printing technology which allows to create new constructive designs and to build complex 
geometries.  
We present thin-walled flow conducting elements which allow for a fluid to be divided into 
separated thin layers. That way, the flows are directed separately and alternatingly to the UV-C 
source.  

Thin film UV-C reactors represent a popular constructive form for the treatment of liquids, 
enabling energy input into high absorptive media such as liquid food. 
To enhance the efficacy of the UV-C treatment, flow conducting elements have been 
incorporated into a thin film reactor. Chemical actinometry and biodosimetry with an indicator 
microorganism have been used to evaluate the effect of the flow conducting elements. 
Our findings show significant improvement of the thin film reactor UV-C energy transfer using 
flow conducting elements. This leads to a higher actinometric dose and significantly higher 
microbial inactivation when the flow conducting elements are used.  
The results of our study show the possibility to optimize a thin film reactor by incorporating flow 
conducting elements to improve the UV-C input into liquids. 


