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Arsenic and Antimony 

 EPA Maximum Contaminant Level (MCL): 

 Arsenic (As) – 10 ppb (0.010 mg/L) 

 Antimony (Sb) – 6 ppb (0.006 mg/L) 

 Both contaminants exist in two forms: 

 Trivalent (III) 

 Pentavalent (V) 

 Toxicities of As (better-known metalloid 

relative) and Sb are similar 
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Jerritt Canyon Mine 

 Operated by Veris Gold 

 1 hour north of Elko, NV 

 Goal is to dewater Smith Mine in order to access 

more ore 

 Possible flow of 6,000 gpm 
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Representative Water Quality 

Concentration (mg/L) 

Category Parameter July 2013 4/2/14 5/6/14 

Common ions pH 7.6 7.6 7.8 

Ca 140 94 72 

Na 12 13 18 

Mg 78 64 47 

F <1.0 <1.0 <1.0 

Cl <25 <25 <25 

SO4 490 190 300 

alkalinity 220 130 180 

TDS 880 760 610 

Metals As 0.230 0.120 0.094 

Ba 0.027 0.031 0.051 

Cd <0.002 <0.002 <0.002 

Cu <0.02 0.061 <0.02 

Fe <0.3 <0.3 <0.3 

Mn 0.017 0.013 0.012 

Pb 0.005 <0.005 <0.005 

Sb 0.120 0.051 0.036 

Se <0.005 <0.005 <0.005 

Tl 0.0021 0.0028 0.0019 

Zn 0.14 0.12 <0.10 



Most Promising Technologies 

 Coagulation/filtration (CF) 

 CF at pH 4.5 (for Sb) 

 Adsorptive media (AM):  several types 

 Dissolved air flotation (DAF) 

 Reverse osmosis (RO) 
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Jerritt Canyon Pilot 

Six-inch columns with clear PVC enable evaluation of  several types of  adsorptive media in parallel 
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Jerritt Canyon CF Results 
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Jerritt Canyon CF Results 
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Fe Dose
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Jerritt Canyon CF Data 
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Jerritt Canyon Adsorption Results 
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Parameter Feed Permeate Rejection 

Na 18 1.9 89% 

Mg 47 2.9 94% 

K 2.2 0.25 89% 

Ca 72 4.3 94% 

Mn 0.012 0.0025 79% 

As 0.094 0.0064 93% 

Sb 0.036 0.0015 96% 

Ba 0.051 0.0065 87% 

Tl 0.0019 0.0005 74% 

SO4 300 31 90% 

TDS 610 36 94% 

Jerritt Canyon RO Results 



Arsenic/Antimony Summary 

 All four technologies evaluated (CF, DAF, AM, 

RO) were successful 

 High concentrations of As and Sb 

 For these high concentrations, CF followed by 

AM polishing was most economical 

 Titanium dioxide was the best adsorptive media 

evaluated 
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Lessons Learned 

 Antimony is more difficult to remove via 
chemical processes than is arsenic. 

 Oxidation was not required for RO process. 

 RO capital costs are decreasing while recovery 
rates are increasing. 

 RO may be economical if brine stream can be 
managed. 

 


