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 Technical Bulletin: Guidance for Discharge of Textile Processing Wastewater
 Containing SILVADUR™ Antimicrobial

Objective: The intention of this document is to inform and provide guidance related
to release of waste liquor from SILVADUR™ containing textile treatment baths.

SILVADUR™ Antimicrobial is a polymer-based silver ion release technology derived from silver nitrate as the active 
biocidal substance. SILVADUR™ contains a proprietary polymer designed to control silver ion delivery into fabric 
fibers for effectively controlling mal-odour, unwanted fabric deterioration or discoloration caused by microorganism 
growth. During textile processing, SILVADUR™ is effectively transferred from the treatment bath to the textile. 
Because of its unique, patented composition and mode-of-action, the SILVADUR™ treatment process results in 
baths with minimal to no residual silver.1   

Residual SILVADUR™ remaining in the waste treatment bath liquor will favor the polymer-silver ion complex form 
over free silver ions. While free silver ions (when tested in standard culture media) have evidenced toxicity to aquatic 
organisms (fish, invertebrates, and algae) and microorganisms, testing in waters containing dissolved and/or particulate 
organic matter demonstrate that silver ion is rapidly converted to complexed and/or precipitated species by several 
mechanisms which significantly reduce potential silver-mediated toxic effects of treated textile bath effluents.2

Environmental monitoring studies for sewage treatment plants in the United States have indicated an average 75% 
removal (33 – 99% range) of influent total silver concentrations,3  with the majority of removal occurring at the 
primary solids clarification step prior to secondary activated sludge treatment.4 These studies reflect the effectivness of 
treatment technologies (of nearly 30 years ago) and associated silver speciation reactions in achieving high removal 
efficiencies and low silver concentrations in treated effluents.

It is extensively reported and recognized that a wide variety of compounds that inactivate silver exist in both industrial 
and municipal wastewater. Examples include sulfides, chloride, organic matter, and other organic ligands which rapidly 
complex or precipitate available silver ions. As a result, unbound ionic silver availability is reduced in wastewater 
either via speciation as insoluble precipitate salts (e.g. sulfides, chloride, etc.), due to binding and precipitation 
with solid organic matter colloids, or a combination of the above, thereby reducing bioavailability and thus any toxic 
effects which are otherwise associated with freely-dissolved silver ions. Upon entering a wastewater stream (sewer), 
these complexes, precipitates, and particulate matter begin to form and become associated with the solid waste 
stream associated with primary treatment steps.  Any remaining dissolved species will be further adsorbed to the 
activated sludge biosolids during secondary treatment, and are ultimately removed during secondary clarification 
and  settling in tertiary stabilization ponds, such that the discharge of silver in the effluent is minimized.

Laboratory testing has shown that microbial respiration rates in sludge begin to be affected at a concentration of 
approximately 3 mg Ag/L of SILVADUR™. SILVADUR™ is normally applied between 10 ppm and 30 ppm silver based 
on weight of textile good. As a practical example, if SILVADUR™ is pad-applied at 30 ppm silver on fabric, using a 
fabric that has 70 % wet pick-up (wet on wet), the bath silver concentration would need to be approximately 

1 Low silver levels are based upon review of previous trials/testing. Residual silver is dependent on process type and
 efficiency (e.g.padding, exhausting, spray, etc). 

2 Environ. Sci. Technol. 2010, 44, 7509–7514 

3 Lytle PE (1984)  Fate and speciation of silver in publically-owned treatment works. Enviorn. Toxicol. Chem. 3:21-30

4 Shafer MM, Overdier JT, Armstrong DE (1998)  Removal, partitioning, and fate of silver and other metals in wastewater  
 treatment plants and effluent receiving streams Enviorn. Toxicol. Chem. 4: 630-641
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43 ppm. If, after processing, 100 L of spent bath liquor is discharged to the wastewater and accompanied by 
approximately 1400 liters of additional plant process water prior to contacting the activated sludge pond, the 3 
mg Ag/L (ppm) inhibitory threshold concentration would not be exceeded. Further reduction of active silver toxicity 
to activated sludge is known to occur in raw sewage and primary treatment stages which are not included in the 
above example.5 Equation 1 can be used as guidance to determine maximum average effluent volume (EV) needed 
to achieve < 3 mg Ag/L leaving the manufacturing facility prior to contacting activated sludge during a given
SILVADUR™ treatment in the absence of other treatment steps:

Based on the cited data, waste treatment bath liquor releases which result in influent silver concentrations to the 
WWTP, at or below 3 mg Ag/L level, should not disrupt the operation of the activated sludge treatment stage. Since 
every textile mill/manufacturing plant is unique, operators should conduct onsite investigations and calculations to 
identify SILVADUR™ use levels and evaluate acceptable release levels, taking into account dilution factors and any 
local discharge consent requirements which may be in place for heavy metals. As with any textile finish, in no cases 
should spent treatment bath liquor containing SILVADUR™ be released directly to the environment.

Based on cited data, wastewaters containing freely available, non-complexed or non-precipitated silver are unlikely 
to result from use of SILVADUR™ in typical textile processing and associated treatment operations due to silver 
speciation into insoluble and non-bioavailable forms. Standard textile practices and guidelines require neutralization 
of the waste stream pH to avoid pH-related deleterious effects on activated sludge treatment. When standard textile 
processing guidelines and procedures are not followed, and SILVADUR™-containing waste liquor is strongly acidic 
(pH < 4), the potential for deleterious effects on activated sludge from the pH and potential silver release becomes 
elevated. When standard textile processing guidelines and procedures are followed, the product’s potential toxicity 
to activated sludge microorganisms, and contribution to toxicity of treated effluent are significantly reduced. The 
residual polymer is expected to be removed by adsorption to particulate matter and activated sludge biosolids and/
or filtration. Remaining silver ions associated with the polymer that are released will continue to be speciated and 
scavenged throughout the wastewater treatment process by the reactions described above.

5 Schaefer,  Edward C.; Twilley, Brandt C.; Schutt, William R. “ Silvadur™ 900 Antimicrobial: A Modified Activated   
 Sludge, Respiration Inhibition Test.” DOW STUDY NUMBER: 140036, Jan 2015. 
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