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SO4
2‐ + 8e‐ + 10H+→H2S + 4H2O 

NO3
‐+ 5e‐+ 6H+→ 1/2N2 + 3H2O

= 13 electrons total



• Electrons and electron acceptor environments for controlled contaminant 
removal environment

• Compensation for inefficient and fluctuating electron availability through 
nutrient metabolism

• Post‐treatment usually not required
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• From onsite EBR effluent, no filtration or post‐treatment



Parameter
[mg/L] Average Influent Average EBR 

Discharge % Removal

Antimony 0.15 <0.001 >99.3%
Arsenic 1.2 <0.013 >98.7%

Cadmium 0.014 <0.0002 >98.0%
Copper 0.41 <0.005 >98.7%
Lead 0.30 0.0008 99.7%

Molybdenum 0.10 <0.0005 >99.5%
Selenium 2.73 0.002 99.9%

Silver 0.041 <0.0001 >99.8%
Zinc 0.46 <0.03 >93.5%

Nitrate-N 3.3 <0.1 >97.1%
Nitrite-N 0.9 <0.02 >97.8%







Parameter Influent Average EBR Effluent Average

Sulfate (SO4) mg/L 1008 <10

Nitrate‐N (NO3‐N) mg/L 3.6 <0.2

ORP (mV) ‐99.4 ‐333.9

DissolvedOxygen 
(mg/L)

1.7 0.9

pH 7.0 7.4

Temperature (  ) 22.8 22.9

Flowrate (mL/min) 0.96



SO4 removal below 
detection of 10 ppm



Parameter Influent Average EBR Effluent Average

Sulfate (mg/L) 1071 255

NO3‐N (mg/L) 3.6 <0.2

ORP (mV) ‐35.9 ‐276.2

DissolvedOxygen 
(mg/L)

5.9 0.3

pH 7.9 6.2

Temperature (  ) 24.4 24.8

Flowrate (L/min) 0.65



SYSTEM 
CONDITONING

TESTING
PERIOD 

SO4 Removal: 
AVG 225 mg/L
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