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A column study was performed under 

geochemical and operational conditions simulating a 
North Sea oil reservoir to determine the effectiveness 
of perchlorate as a souring control. Glass columns 
(1m x 10cm), packed with crude oil saturated low 
iron sand, were flooded with sea water and produced 
water (60:40) with a 5 days residence time.  Flood 
waters sourced from the reservoir were the sole 
microbial inoculum.  After 2 weeks the influent was 
continually amended with a volatile fatty acid (VFA) 
mix based on the natural content of the reservoir 
produced fluids.  Sulfidogenesis commenced only 
after the VFA addition and on average ~1mM sulfide 
was continually produced throughout column 
operation in the absence of treatment (395 days).  
This was more than could be accounted for by the 
added VFA indicating consumption of crude oil 
components.  Oil degradation was supported by 
indepth analysis of the column crude content 
throughout operation.  Addition of 3.5mM 
perchlorate inhibited sulfide production after 50 days.  
Interestingly, crude oil transformation also decreased 
as a result of perchlorate addition.  Analysis of the 
effluent perchlorate indicated a loss of 30% and 
isotopic fractionation supported microbial 
consumption. 16S rRNA gene amplicon sequencing 
revealed a treatment specific shift in the seawater 
microbial community to be dominated by likely 
hydrocarbon degraders such as Sporotomaculum 
species with a relatively low abundance (<1%) of 
diverse sulfate reducing microorganisms (SRM). The 
presence of perchlorate resulted in a significant 
decrease in the SRM abundance and an increase in 
Marinobacter and Arcobacter species, both of which 
contain close relatives to known perchlorate reducing 
organisms. 

The results of the current study support our 
previous findings that perchlorate can control souring 
under oil reservoir conditions.  Our studies also 
suggest that VFA’s stimulate microbial crude oil 
metabolism and confirm that a much broader range of 
hydrocarbon structures are susceptible to anaerobic 
microbial attack than previously assumed.  


