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[bookmark: _GoBack]Moving bed upflow hydrotreating  reactor can be  used to process heavier feeds with higher level of contaminants, to increase catalyst cycle and life by better protection from fouling metals of the feedstock and to improve in general the product quality. The problem associated with these reactors is maldistribution, which causes hotspots, sintered carbon deposition and reduces expected conversions. To address such problems, detailed studies to enhance the understanding of the hydrodynamics in the moving bed upflow reactor are still required. In this work, the possibility of flow regime identification and monitoring by use of gamma ray densitometry (GRD) was examined in scale down cold flow moving bed upflow reactor. The experimental work was carried out in 11 inch(ID) Plexiglas column for an air-water system flowing over a packed bed of  extrudate catalyst of size 3mm. The Moving bed upflow reactor was scanned by a gamma ray radioactive source of Caesium-137 and detected by a NaI(Tl) detector. The scan was conducted in various axial and radial positions with the superficial liquid flow rate in the range 0 to 0.47 cm/sec and  superficial gas flow rate in the range  0 to 8.808cm/sec covering fixed bed, bubbly to turbulent flow regime. The statistical analysis in terms of variance and standard deviation of the measured time series of the received counts (Penetrated gamma ray) has been performed to identify flow regime. This method is very beneficial as it is noninvasive and gives better results than invasive method, such as pressure drop and optical probe. The data analysis is also quite fast and accurate as a matlab program to do the analysis has been developed to perform. The results obtained shows that this technique can be used to monitor and identify flow regime transition in moving bed upflow reactor and other type of packed bed reactors. 
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