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Flash Joule Heating
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Multiple Pollutants in Soill
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Major anthropogenic sources, agriculture, industry, and mining, release pollutants in soils.
Among the heavy metals, Hg, Cd, and Pb are considered the most toxic. Other examples
Includes As, Cu, Ni, Cr, Co, etc.

The persistent organic pollutants (POPs): Polycyclic aromatic hydrocarbons (PAHS),

polychlorinated biphenyls (PCBs), organochlorine pesticide (OCPs), total petroleum
hydrocarbon (TPHSs), etc.



Electrothermal Remediation of Multipollutant Soll
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Heavy Metal Removal by Electrothermal Vaporization
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O The vapor pressure of heavy metals is high under 1000 — 3000 °C
 The optimized voltage is 100 V for removal of heavy metals
 The removal efficiency reaches >80% for all heavy metals
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Heavy Metal Removal by Electrothermal Vaporization
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O After a few electric pulses, heavy metal contents were reduced to below safety limit.




PAH Removal by Electrothermal Carbonization
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O Polycyclic aromatic hydrocarbon (PAH): pyrenes, fluorene, benz[a]anthracene
U After a few electric pulses, the concentration of PAH were reduced to below the safety limit.
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Soil Properties after the Electrothermal Process
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Soil Properties after the Electrothermal Process

4 Plant growth: broccoli sprouts
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Comparison with Existing Thermal Desorption Methods
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Thermal conduction heating (TCH), electrical resistance heating (ERH), steam-enhanced extraction (SEE), radio
frequency heating (RFH), electrochemical technique (ECT), flash Joule heating (FJH)

O The temperature of FIJH (1000 — 3000 °C) is significantly higher than thermal desorption
processes (<400 °C).

O The energy consumption of the HET process is comparable to or less than thermal
remediation technologies.
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Flash Joule Heating for Resource Recovery and Decontamination
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As a new energy-efficient thermal process, FJH is promising in critical metals recovery from wastes

o "11
heavy metals removal for remediation, etc.
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