COLLEGE OF ENGINEERING

INTRODUCTION
Contaminants in stormwater such as heavy metals
and PFASs, PCBs, and PAHs are an issue for public
infrastructure and remediation practices. Biochar,
granular activated carbon (GAC), OGSIR soil, and
commercial adsorbent materials have been
evaluated with the heavy metals Cu2+ and Zn2+.
Copper and zinc as stormwater contaminants were
treated with real and synthetic stormwater and
characteristics of the adsorbent mediums were
compared.
The OGSIR soil contained 50% compost material
with high negative surface charge and carbonbased adsorbents biochar, GAC, and Commercial
Sorbent A were chosen for large surface area.
Commercial sorbent B was selected for its high
anion exchange capacity and removal of PFAS. Real
stormwater was collected from the OGSIR site and
evaluated with synthetic stormwater comprised of
0.185 mmol NaHCO3 and 1.0 mmol NaCl at pH 6.
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METHODS
Measurement for cation exchange capacity
was made through an ammonium
replacement method (1).
• 2 grams of sorbent were weighed and
added into an Erlenmeyer flask with 50 mL
of 1.0 N ammonium acetate.
• The solution was then rinsed with ethanol
and hydrochloric acid.
• Through an ammonium color test kit, the
concentration of ammonium was observed
through UV/Vis spectroscopy and the
results were compared between selected
sorbents against the control.
• The intensity of the green color
corresponds to the concentration of
ammonium.
These results were calibrated from a standard
curve.

CONCLUSION

RESULTS AND DISCUSSION
• Commercial Sorbent A had the highest removal
percentage per mg for Zn2+ at 1.56%/mg in the
presence of real stormwater.
• In removal of Cu2+ with real stormwater,
Commercial Sorbent B had the highest removal
at 1.99%/mg with GAC.
• Commercial Sorbent B with similar results at
1.96%/mg and 1.90%/mg, respectively.
• Cu2+ has a higher affinity for adsorption than
Zn2+, which could be a factor for the lower
removal rates of Zn2+ compared to Cu2+ observed
in this experiment.
• GAC showed poor removal rates for Zn2+,
however removed one of the highest amounts
for Cu2+.
• Due to the large surface area and other
similarities between biochar, GAC, Commercial
Sorbent A, the high removal rates for biochar and
Commercial Sorbent A in synthetic stormwater
and for the overall removal of Cu2+ in real
stormwater could be attributed to the same
characteristics.

Comparison of zinc removal
(%removal/mg sorbent) with
synthetic and real stormwater

• Commercial Sorbents A and B both showed
high results for percentage of removal per mg
• In the synthetic stormwater control
experiments, biochar showed the best results
at 4.96%/mg for Zn2+ and 6.21%/mg for Cu2+.
• It is noted that in systems with real
stormwater, various ions and materials may be
deposited and affect the efficacy of removal
for some sorbents.
Further studies to consider
• column tests
• adsorption isotherms
• comparison of sorbents for different
contaminants such as PFASs, PCBs, and PAHs
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