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DETAILS 

There is a large demand for a sustainable, low-cost and scalable 
technology that can effectively treat food processing wastewater for 
recycling. One promising technology for treating this wastewater is cold 
plasma activation, which generates active species using electricity, and 
air. Cold plasma activation has been shown to effectively treat a wide 
range of microorganisms, including stubborn organic contaminants in 
water.  
 
The goal of this project is to develop a scalable, microbubble-enhanced 
cold plasma activation (MB-CPA) technology for treatment of 
wastewater from slaughterhouse and food processing facilities. 
 

RECIPIENT: 

Dr. Xuehua Zhang, 
University of 

Alberta 

Initial application of the technology is targeted at the food processing industry in Alberta to treat and potentially recycle the facility 
wastewater streams. The technology could be applied to other industrial and municipal waters where organics, recalcitrant 
chemicals, and residues of pharmaceuticals and personal care products are a concern. 
 

PARTNERS: 

Disruptive Separation 
Tech, PlasmaLeap Tech, 

FreshPal Farms, Ying 
Fat Foods, VNFI, Sofina 
Foods, Scotford Colony 

Poultry Products, 
NSERC 
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Microbubble-enhanced cold plasma 
activation (MB-CPA) for treatment of 
wastewater from food processing 
 
 

APPLICATION 

TOTAL BUDGET: 

$1,203,500 

AI FUNDING: 

$597,000  
 

PROJECT DATES: 

JULY 2023 – JUNE 
2026 

PROJECT TRL: 

Start: 4 
End: 7 
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AUG 2025 
Achievements to date: Effective inactivation of multiple pathogens by log 5-6 removal from wastewater 
(up to pilot scale), improved wastewater quality parameters by ≥ 80% and reduced allergens concentration 
spiked in meat processing wastewater, treatment of complex tofu-manufacturing wastewater with 50-60% 
reduction of COD, TSS and FOG, design of spray based-cold plasma activation achieving higher activation 
& degradation efficiency, and large-scale plasma activation using improved cavitation tube & dual 
circulation design – up to 120L. 

  

  

Disclaimer • Alberta Innovates (Al) and His Majesty the King in right of Alberta make no warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information contained in this publication, nor that 
use thereof infringe on privately owned rights. The views and opinions of the author expressed herein do not necessarily reflect those of Al or His Majesty the King in right of Alberta. The directors, officers, employees, agents and consultants of AI and the Government 
of Alberta are exempted, excluded and absolved from all liability for damage or injury, howsoever caused, to any person in connection with or arising out of the use by that person for any purpose of this publication or its contents. 
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The developed technology has the potential to create the 
following benefits: 
• Improved quality of water discharged to municipal sewers 

and/or the environment. 
• Reduced water consumption through water recycling and 

reuse. 
• Reduced wastewater disposal fees/reduced water 

treatment costs for food processors. 
• Reduced energy (and GHG emissions) for wastewater 

treatment. 
• Job creation from commercialization of a new product. 
• Potential for global exports. 
• Potential to treat challenging contaminants such as residues 

of pharmaceuticals and personal care products, and 
perfluorochemicals. 

• Development of highly qualified and skilled personnel. 

PROJECT GOALS

    
BENEFITS TO ALBERTA

    

24 Publications 8 Students 
Trained 

2 Patents 2 Project Jobs ~100 Future Jobs 

 

2 New 
Products/Services 

~4 kt/yr Future 
GHGs Reduced 
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The main objective of the research program is to develop 
microbubble-enhanced cold plasma activation (MB-CPA) as a 
sustainable technology for wastewater treatment in food 
processing industry. The project will address the current 
challenge in scalability and advance the technology from the 
current lab scale (TRL 4) to prototype demonstration in an 
operational environment (TRL 7). 
 
 


