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Chemical-free removal of copper, zinc, chrome, 
and nickel with chelating agent and cyanide  
destruction in rinse water and wastewater

Summary

Metal finishers that have dissolved metals in process 
wastewater or rinse water must remove these  
dissolved contaminants and meet discharge limits  
before reintroducing the water into a public 
sewer or waterway. If they cannot remove these 
metals and meet specified discharge limits, they 
must ship the water to a third party for disposal 
at a significant cost. This white paper examines 
the treatment data from four metal finishers that 
have found the ElectraMet™ process to be a highly 
efficient treatment option for reducing chemical, 
maintenance, and waste disposal costs. The paper  
also demonstrates a complete electrochemical 
process solution for complexed metals and cyanide 
destruction with our partner Aclarity’s™ system 
as a pretreatment to ElectraMet.  



How ElectraMet™ Works

The ElectraMet process uses a small amount of electricity to apply voltage and pH changes inside  

a cartridge to remove dissolved metals from a solution. Clean water is sent to the drain or reused at  

the plant while the recovered metals are flushed out as a highly concentrated stream for recycling as 

non-hazardous waste or solids disposal.

Project Background

PowerTech Water and four clients worked together to evaluate the ElectraMet chemical-free metals 

separation process for wastewater metal removal. In some cases, we partnered with Aclarity to use their 

chemical-free process for chelating agents and cyanide destruction. For these clients, we demonstrated:

•  �ElectraMet achieved removal rates up to 99% for dissolved zinc, copper, nickel, and chrome, with 

99% water recovery.

•  Aclarity destroyed cyanide and chelating agents to meet treatment targets.
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Test Setup

•  �A raw water sample was collected from rinse water and wastewater streams and sent to  

PowerTech Water for analysis.

•  �Inductively coupled plasma mass spectrometry (ICP-MS) was used to analyze the content of the 

water samples.

•  �Dissolved metals were quantified before and after ElectraMet treatment with Hach DR 3900  

and ICP-MS.

•  �The ElectraMet cartridge was operated 

at less than 2V to separate metals from 

water samples.

•  �The Aclarity pretreatment system was 

operated at below 200W when cyanide 

and or chelating agent destruction was 

required.



Results

3White Paper  

Process Notes

•  �ElectraMet can replace or be installed as a post-treatment process to manufacturers’ existing 

chemical treatment system, reducing overall chemical treatment cost and improving consistency 

to meet discharge requirements.

•  Highly basic or acidic water may require pH adjustment for effective ElectraMet metals separation.

•  �A high concentration of chelating agents may require pretreatment for effective ElectraMet metals 

filtration. We partner with Aclarity for chemical-free cyanide and chelating agent pretreatment 

when required.

Customer Contaminant
Wastewater 
Input (ppm)

Treated  
Output (ppm)

Discharge 
Limit

% Removed

1
Nickel 22.8 0.853 2.34 96.3%
Zinc 0.84 < 0.02 not given 100.0%

2
Chrome (tot) 182 0.149 1.71 99.9%
Nickel 4.00 0.02 2.38 99.5%
Copper 1.80 < 0.001 2.07 100.0%

3

Cyanide 30.0 < 0.003 0.65 > 99.9%
Zinc 3.60 0.16 1.5 95.6%
Nickel 2.40 1.36 2.4 43.3%
Copper 1.90 0.016 2.1 99.2%

4*
Nickel 356 1.55 not given 99.6%
Zinc 1560 < 2 not given > 99.9%

Process for Electrochemical Separation of Dissolved Metals

Process for Electrochemical Chelating Agent and Cyanide Destruction

Acid Drain with  
Dissolved Metals

Dissolved Metals + 
Chelating Agent or 

Cyanide

(If Needed)
pH Adjustment
and TSS Filter

Dissolved Metal 
Filtration

Chelating Agent and 
Cyanide Destruction

(If Needed)
pH Adjustment

Treated Water  
to Drain

Recovered Metal  
for Recycle or  

Disposal

Treated Water for 
Downstream  
Processing

*Ammonia-based chelating agent present



To learn more about this and other ElectraMet applications,  
or to request a water sample evaluation, please visit our  
website http://electramet.com or contact an engineer at  
sales@electramet.com. www.electramet.com
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ElectraMet™ Dissolved Metal Filtration System—20 gpm     

Aclarity™ Chelating Agent and  
Cyanide Destruction System—5 gpm     
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ElectraMet system shown  
includes filter cartridges,  
PLC box, 5 μm particle filter,  
and pump. 

•  Chelating Agent

•  Cyanid

•  Organics (COD) 

ElectraMet Metals Separation: Effective Regions
• �Filtration systems designed to capture one or more  

dissolved ion species.
• Other dissolved ions pass through the filter for discharge.


