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Abstract:
A laboratory reactor system was used to measure the efficacy of glutaraldehyde and nitrite treatments
in controlling sulfide generation by sulfate-reducing bacterial biofilms. The experimental system
consisted of an annular reactor inoculated with an undefined mixed population from oilfield produced
water and fed continuously with Postgate C medium. An anoxic environment and a temperature of
36°C were maintained in the reactor. Glutaraldehyde (500 mg/L, slug dose) and nitrite (100 mg-N/L,
24 h continuous feed dose) were administered to established sulfide-producing biofilms. Both
treatments inhibited sulfide production. The glutaraldehyde treatment delayed recovery of sulfide
generation (defined as the time required to attain 90 percent of pretreatment sulfide concentration) for
an average of 73 h. Sulfide production began to recover within 2 to 4 h after the nitrite dosing was
terminated and sulfide levels reached 90 percent of their steady-state values within approximately 24 to
32 h after the end of the dose. Both glutaraldehyde and nitrite penetrated the relatively thin biofilms (5
to 10 microns thick) readily. Biofilms recovered sulfide-generating capacity faster than planktonic
cultures when treated with equivalent doses of glutaraldehyde. Corrosion of stainless steel reactor
components was noted. Repeated doses of glutaraldehyde, on the same biofilm yielded similar results
suggesting that adaptation of the biofilm in response to biocide treatment was not an important process
in this case. While this laboratory system offers a reproducible approach to measuring antimicrobial
efficacy against sulfate-reducing biofilms, an important outstanding question is how well it captures the
performance of these treatments in the field. 
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