


















Zimpro 

A Proven Pathway to Complete PFAS Destruction 

Lummus Technology's Z impro® Electro-Oxidation (ZEO) system represents a decisive shift from 

containment to true destruction. Unlike adsorption or separation processes that merely transfer PFAS into 

waste streams, ZEO permanently breaks the carbon-fluorine bond, the defining feature that makes PFAS 

so persistent. The result is complete mineralization of PFAS compounds into carbon dioxide, water, and 

fluoride ions. 

ZEO is built on more than a century of process engineering excellence and decades of experience scaling 

chemical and environmental technologies. The system combines electro-oxidation chemistry with Element 

Six's proprietary boron-doped diamond (BDD) electrode materials to deliver a robust, scalable, and 

verifiable solution for the most recalcitrant contaminants in wastewater. 
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The Science Behind the Solution

In 2024, Lummus and Element Six established a partnership to introduce scalable and viable 

solutions to treat, destroy and eliminate PFAS from water. This partnership combines Element 

Six's leading patented BDD electrochemical oxidation technology with Lummus' patented 

electro-oxidation technology and system integration for water and wastewater treatment.



At its core, electro-oxidation is a process that uses electrical energy to generate highly reactive 

hydroxyl radicals (•OH) directly within the contaminated water stream. These radicals rapidly attack 

organic molecules, including the strong C–F bonds in PFAS, converting them into benign end 

products.  In addition, the boron-doped diamond (BDD) electrode surfaces are capable of direct 

oxidation of PFAS.   



The ZEO process uses Element Six’s pure BDD electrodes, engineered for exceptional conductivity, 

chemical stability, and corrosion resistance. These electrodes can sustain current densities up to 100 

times greater than those of conventional electrochemical systems, enabling the oxidation of even the 

most stable PFAS molecules.

Key Differentiators 

The ZEO system’s bi-polar reactor design also prevents 

deposit buildup, ensuring consistent performance over 

extended operation. This reliability, combined with the 

chemical inertness of Element Six’s BDD, makes ZEO 

uniquely suited for high-strength industrial waste streams 

and concentrated PFAS solutions. 

https://www.e6.com








PFAS Component Units % Destruction

PFBA ng/L 99.086%

PFPeA ng/L 99.968%

PFHxA ng/L 99.992%

PFHpA ng/L 99.993%

PFOA ng/L 99.961%

PFNA ng/L 99.994%

PFBS ng/L 99.193%

PFPeS ng/L 99.992%

T-PFHxS ng/L 99.999%

PFHpS ng/L 99.994%

T-PFOS ng/L 99.988%

6:2 FTS ng/L 100.000%

5:3 FTCA ng/L 99.999%

7:3 FTCA ng/L 99.986%

Total PFAS ng/L 99.996%



Integration Within Existing Workflows 

ZEO's design allows for integration at multiple points in a treatment process. Optimally the ZEO process 

will be used in synergy with the collection and concentrating step. This allows for a high degree of 

destruction to occur at a lower energy consumption. Conversely it can also be used as a end of pipe 

solution which can achieve the most stringent treatment and discharge requirements. 

Each commercial reactor is capable of oxidizing approximately 2.0 kg/hr of chemical oxygen demand. 

These reactors can be placed into a system (pre engineered and standardized systems available to 

contain up to 4 reactors) to increase capacity. These systems can then be run in parallel or series to 

increase capacity further. 

This modular flexibility ensures that utilities and industries can scale adoption incrementally, without 

overhauling existing infrastructure. For organizations facing increasing regulatory and community 

pressure, ZEO provides a practical, near-term path to compliance and environmental stewardship. 

Product Application # of BOD Elec. 
Power Oxidation Capacity 

Requirements (COD) 

. 

Microcell SC-016 5 <SOW ... 

• 

PFAS development <0.6 mg hr 1 

Laboratory cell for 

Diapod'"4c-02 efficacy and 4 ~1.SkW <30 g hr- 1 

efficiency 
measurement 

Pilot Plant cell for 
Diamox"GC-016 process 6 <15kW <0.5 kg hr 1 

development 

Modular unit for 
TM industrial water Diamox 20C-016 treatment 21 < SO kW < 2.0 kg hr-1 

technology 

Diapod
"' 

and Diamox
"' 
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