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Where we are now –
Improved Distribution Properties and Barrier Lifetime 
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ZVI + Carbone Synergies brings multiples dechloration 
mechanism
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Where we are now –
Adding Activated Carbon to retard contamination in the reactive zone
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β elimination (abiotic) pathway
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Are all ZVI the Same?

ZVI Production Options:
1. Conventional or Regrind Iron (RI)
2. Atomized Iron
3. Sponge Iron
4. Electrolytic Iron

Different:
• Size and distribution
• Hydraulic conductivity and porosity
• Iron content and contamination
• Surface area and morphology 

• Reactivity
• Longevity
• Application 



Conventional ZVI (Regrind)

• SEM picture of Regrind (RI) media

• Flat with minimal pits or pores

• RI has a typical ZVI surface area of 
0.02 – 0.04 m2/g

• Typical Iron Content of 85-95%

• Grease/oil and foreign metal 
contamination

• Variation dependent on source 
material

• Around 90 % iron content
• 10 % of other Variable constituents (
 Silicon, Cr, Cu, Ni, Mo, 
• Coarse OR fine injectable size available
• Density: 2.5-3.0 MT/m3



Atomized Iron

• SEM picture of Atomized media

• Atomized Iron has a typical surface 
area of 0.08 – 0.2 m2/g

• High Iron Content, >95% 

• Arc furnace  ladle with oxygen 
lance high pressure water jet 
dewatered/dried

15|

• Greater than 98 % iron content
• Coarse OR fine injectable size available
• Density: 3.0-3.5 MT/m3
• Can be micronized (1-10 µm)



Sponge Iron

x200

• SEM picture of Cleanit-SR.2 media 
reveals tightly inter-wound 
microstructures and micro-flakes

• Sponge iron media microstructure 
has more void volumes 

• Sponge iron has a typical surface 
area of 0.2 – 0.4 m2/g

• High Iron Content, >98%

• Greater than 98 % iron content
• Coarse iron for soil blending only
•  Density: 1.45 MT/m3 (similar to sand)
• High surface area reactivity (60 % quicker

degradation versus regrind)



Electrolytic Iron 

|

• SEM picture of Electrolytic (EI) media

• Complex surface morphology with 
fibers and sharp edges

• EI has surface area values between 
of 2.1 – 4.5 m2/g

• Ultra High Iron Content of >99.9%

10 µm

10 µm

• Greater than 99 % iron content
• Can be micronized (1-10 µm)
• Expensive ($$$)



Sponge iron
Case study
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Regrind vs. Sponge Iron - Utilization Economic  
Improving Performance and Reducing ZVI cost for PRB – West Vancouver

Project scope 

Large multi media PRB installed via trenching to cut off contaminant plume

Design Parameter

4 % v/v ZVI loading rate over 1485 m3 = 59.4 m3 of ZVI

ZVI required Mass using Regrind

59.4 m3 x 2.8 kg/m3 = 166 MT representing 149 MT of 100 % ZVI

Regrind Bid Amount Estimate @ 1150 $CAN\MT x 166 MT = 190 900 $
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Project scope 

Large multi media PRB installed via trenching to cut off contaminant plume
Design Parameter

4 % ZVI loading rate over 1485 m3 = 59.4 m3 of ZVI

ZVI required Mass using Sponge Iron

59.4 m3 x 1.45 kg/m3 = 86.1 MT

Regrind vs. Sponge Iron - Utilization Economic  
Improving Performance and Reducing ZVI cost for PRB – West Vancouver

Sponge Bid Amount Estimate @ 2150 $CAN\MT x 86.1 MT = 185 115 $



Thank you for your attention !!   
Questions ?!?

SMART Remediation
January, February 2024

Contact info:
Jean Paré, P. ENG.
M: 418-953-3480 // jean.pare@chemco-inc.com

T: 800-575-5422 Chemco-inc.com

mailto:jean.pare@chemco-inc.com

	Don’t scrap that PRB – �Optimizing Performance and Cost for �Chlorinated Contaminant Destruction
	Presentation Agenda
	Excellence & Science through proud �Suppliers & Partners
	Where we are now –� Improved Distribution Properties and Barrier Lifetime 
	��ZVI + Carbone Synergies brings multiples dechloration mechanism��
	 
	Slide Number 7
	β elimination (abiotic) pathway
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	�Regrind vs. Sponge Iron - Utilization Economic  �Improving Performance and Reducing ZVI cost for PRB – West Vancouver
	Slide Number 16
	�Thank you for your attention !!   �Questions ?!?�
	Presentation Title Page 2024 - Jean Paré.pdf
	Jean Paré �Chemco inc.�SMART Toronto and Ottawa�

	Presentation Title Page 2024 - Jean Paré.pdf
	Jean Paré �Chemco inc.�SMART Toronto and Ottawa�

	Presentation Title Page 2024 - Jean Paré.pdf
	Jean Paré �Chemco inc.�SMART Toronto and Ottawa�




