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ABSTRACT 

Sulfate reducing bacteria are considered as the major cause of 

microbial induced corrosion. It contributes to a lot of environmental 

and other major industrial problems in petroleum industry. In this 

work, three Schiff base cationic surfactants coded (Q12, Q14 and 

Q18) were synthesized and characterized using FT-IR and1H-NMR 

techniques. Mixed culture of SRB collected from an oil field 

production tank located in North Bahrya Petroleum Company 

(NORPETCO), Egypt. Metagenomic analysis using next generation 

sequencing technique was used to identify and characterize the 

microbial community of collected samples. 

The antimicrobial effect of the new synthesized surfactants was 

studied against the target SRB along its different growth phases by 

different methods; viable cell count via most probable number 

method, estimation of biogenic sulfide concentrations, weight loss of 

iron coupons in microbial growth medium and biofilm examination 

on coupon surfaces using scanning electron microscope.  

The results of metagenomic analysis revealed that the formation 

water sample has a high degree of microbial variation, where the 
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phylum Proteobacteria was most dominant with 60% of total reads 

in the phylum level, it was also overwhelmingly dominated by the 

family Desulfovibrionaceae and it was found to comprise about 

(53%) of total reads. Moreover, Desulfovibrio alaskensis was the 

most predominant species of sulfate reducing bacteria SRB in the 

sample. 

 The synthesized surfactants expressed a high inhibition effect on the 

bacterial growth, recording a minimum inhibitory concentration of 

750 ppm for Q18 and 1000 ppm for both Q12 and Q14, with a 

considerable decline in the biogenic sulfide production from dose of 

500 ppm until the complete suppression at a dose of 1000 ppm. Also 

the synthesized surfactants showed sufficient metal corrosion 

inhibition at a concentration of 500 ppm. These results were 

confirmed by the scanning electron microscope images. 

Key words:  : Sulfate reducing bacteria; Environmental concerns; 

Biocide; Corrosion inhibitor; Vanillin Schiff base; Cationic 

surfactants. 

 


