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Abandoned Mine Lands (AMLS)
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- A charcoal-like substance that's made by burning organic material
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~_in alow oxygen environment (i.e., pyrolysis) - :
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1) Biochar is porous... extremely high ik AMERR | Biochar-Funi Interactions in Soils

| Katja Wiedner & Bruno Glaser

surface area, >4000 ha per cubic meter " Ay, 47 | Biochar and Soil Biota (2013)

2) Forged in fire = Non-specific binding
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3) Adsorption mechanisms:

(anionic metal
attraction)

Wood Biochar

 Surface sorption 7

» Electrostatic interaction on s i &ET‘L_{TEL»
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Metal ions (M*/M- ) in aqueous solution
Metal ions (M*/M- ) bound to biosorbent and biochar
Mineral components in biomass (PO, CO,?")

Schematic diagram of various sorption mechanisms of heavy metals by biochar in water
(Shaheen et al 2019)




BIOCHAR
PRODUCTION

Turning waste biomass into
a climate smart product
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Forests “piling up” with
=4 |low-value wood stock

> From harvest, fuel
©  treatments, rehabilitation -
.. & construction projects etc. &

.

-~ » Estimated 368 milliondry &
. tons of forest slash canbe

~ produced each year in the -«
P US (Bufford & Neary, 2010)
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Slash piles are burned for disposal

Negatives:

Air quality impact
Fire risk

Loss of soil OM
Nutrient volatilization
Legacy of burn scars
Few trees or shrubs
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Invasive species




Let’s Make Biochar

> Intentionally built slash piles

> Kilns in a variety of sizes

» Air curtain burners

Charboss by
AirBurner®
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Soill Moisture Retention

Biochar can:
» Decrease overland flow
* Increase infiltration
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Biochar increased available water:
e 38%: coarse-textured soil

Lustosa Carvalho, Martha, et al. 2020

Biochar Rate

K (Mg ha™)
* 19%: medium-textured soil o , -
* 16%: fine-textured soil
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Heavy metal
immobilization

Relative to other methods of heavy
metal remediation, biochar
application is:

» Economically practical

» Environmentally friendly

» Fast application and effects

Gholizadeh, Mortaza, and Xun Hu. "Removal of heavy
metals from soil with biochar composite: A critical
review of the mechanism." Journal of Environmental
Chemical Engineering 9.5 (2021): 105830.

o vl e Volume 9, Issue 5, October 2021, 105830 Fr—
ELSEVIER -t

Removal of heavy metals from soil with biochar
composite: A critical review of the mechanism
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Highlights

» This study reviewed the different methods for removal of heavy metals from
soil.

» Physical method is not economically practical due to high amount of
obtained waste.

» Chemical method is expensive and creates new contamination.

» Biological and phytoremediation methods require long time to remove heavy
metals.

» Use of biochar composite is the most feasible way to remove heavy metals
from soil.



Neutralizing acidity




Carbon Sequestration: Biochar turnover time is relatively slow

~ 1 year 10-100 yr 75-200 yr 00-1000+ yr

14C mean residence times



pticism

2000-2015

ack gold rush for biochar research
¢ 4

Generally poor clarification that:

> Biochar types differ
> Site disturbances differ
> Application methods differ
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...Field trials...effects vary...

“BIOCHAR DOESN’T WORK?”
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“Uhuost -Satel -eKpest- Broonad8tagypiochar here?”
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Biochar + Historic placer tailings




Low cost, low risk biochar applications

Remediation and seeding of the Missouri Mine CERCLA site in central Idaho.

BOISE STATE
UNIVERSITY




Thank You

Questions welcome, or via email
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