
Metal Uptake in Slough Sedge Methods for Sample Collections and Digestion

1. Grigoratos T, Martini G. Brake wear particle emissions: a 
review. Environ Sci Pollut Res Int. 2015 
Feb;22(4):2491-504. doi: 10.1007/s11356-014-3696-8. Epub 
2014 Oct 17. PMID: 25318420; PMCID: PMC4315878. 

2. Latif, F., Iqbal, R., Ambreen, F., Kousar, S., Ahmed, T., & 
Aziz, S. (2024). Studies on bioaccumulation patterns, 
biochemical and genotoxic effects of copper on freshwater 
fish, catla catla: An in vivo analysis. [Estudos sobre padrões 
de bioacumulação, efeitos bioquímicos e genotóxicos do 
cobre em peixes de água doce, Catla catla: Uma análise in 
vivo] Brazilian Journal of Biology, 84 
doi:10.1590/1519-6984.256905 

3. Wyatt, G., and S. J. Matiasek. “Seasonal Variation in Plant 
Bioaccumulation of Heavy Metals at the Butte College 
Bioswale.” NASA/ADS, https://ui.adsabs.harvard.edu/abs/
2019AGUFM.H41J1838W/abstract.  

4. “Atomic Absorption Spectrometry (AAS) Information.” 
Thermo Fisher Scientific - US, https://
www.thermofisher.com/us/en/home/industrial/spectroscopy-
elemental-isotope-analysis/spectroscopy-elemental-isotope-
analysis-learning-center/trace-elemental-analysis-tea-
information/atomic-absorption-aa-
information.html#:~:text=Atomic%20absorption%20spectro
metry%20(AAS)
%20detects,absorbances%20are%20measured%20against
%20standards.  

5. “A Beginner’s Guide to ICP-MS, ICP-MS Analysis and Basic 
Mass Spectrometry.” Chemical Analysis, Life Sciences, and 
Diagnostics, https://www.agilent.com/en/support/atomic-
spectroscopy/inductively-coupled-plasma-mass-
spectrometry-icp-ms/icp-ms-instruments/what-is-icp-ms-icp-
ms-faqs. 

Literature Cited

Use of ICP-MS to Determine Cu and Zn Levels in Carex obnupta (Slough Sedge) from the Reed College Bioswale 
Ali Pardini, Jonah Rohlfing, and Danielle Cass 

Reed College Department of Chemistry

• Car brake wear and use is characterized 
by heavy metal pollution; specifically Cu 
and Zn emissions (1) 

• In freshwater systems, elevated levels of 
Cu and Zn in the cells of fish damages 
certain enzymes responsible for 
mediating oxidative stress (2)  

• Plants in bioswales, like slough sedge, are 
capable of accumulating heavy metals 
from roads into their tissues, preventing 
metals from entering water systems (3)
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• Analysis of NIST standards 
shows that a more effective 
soil digestion method is 
required 

• The ICP-MS is the preferred 
instrument for analysis of Cu 
and Zn 

• Using ICP-MS to quantity the 
levels of Cu and Zn in each 
sample 

• Determine the effectiveness 
of the bioswale
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Samples filtered 
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mL with 1% HNO3

Now the samples 
are ready for the 

ICP-MS!

How effective are the slough sedges of the Reed 
College bioswale on 28th st. at accumulating Cu 

and Zn from their surroundings?

Methods for Metals Analysis: AAS or ICP-MS

From nine sections of 
the bioswale, 45 
samples of the roots, 
above ground plant 
material and soil were 
taken. 

Atomic Absorption Spectra Inductively Couples Plasma Mass Spectrometry

Conclusions 

Moving Forward

AAS detects elements through the absorption of 
characteristic wavelengths of light (4). 

The ICP-MS uses plasma to ionize the elements in a sample and 
then measures the ions using a mass spectrometer (5). 

Zn standard 
curve, detection 
limit < 50 ppb

Expected 
(mg/kg)

Experimental 
(mg/kg)

% error 
(%)

Rye 
grass Cu

10.2 9.03 12.95

Rye 
grass Zn

30.5 18.3 6.69

Buffalo 
soil Zn

408 120.9 237.2
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