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Determination of Mn in water samples from Marietta, OH using standard addition 

method after 1 x dilution with 1 M, pH 5.5 acetate buffer. 

(left) Individual sample measurement shows high consistency. 

(right) Additions of 10, 20, and 30 ppb Mn used to determine sample concentration. 

(left) Peak area measurement used to determined concentration of Mn in sample.

(right) Comparison of sensor measurements with ICP-MS measurements.
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A novel point-of-care electrochemical sensor was calibrated for ASV of Pb

and CSV of Mn, demonstrating low LODs and high reproducibility.

Mn in water samples successfully measured using CSV with high 

agreement with ICP-MS results.

Only higher, more dangerous, concentrations of Pb could be measured.

Peak area proved better method than peak height at determining Mn

concentrations.

Next steps – measure digested blood samples for Mn and Pb.

Conclusions
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Determination of Pb in water taken from Marietta, OH after 1 x dilution with 0.22 M, pH 

5.5 acetate buffer. (left) Additions of 10, 20, and 30 ppb Pb used to determine sample 

concentration. (right) Standard addition plot used to calculate Pb concentration.

Manganese (Mn) is an essential metal that plays a crucial role in 

metabolic enzyme activation, but excessive exposure can cause 

metabolic disorders or neuromuscular system degradation.  Lead (Pb) is 

hazardous even at low levels due to bioaccumulation in tissues.  

Because of the exposure risks, it is becoming increasingly important to 

monitor Mn and Pb levels in human blood and the environment.  The 

need for a point-of-care (POC) methods to monitor Mn and Pb levels is 

growing, specifically the ability to measure concentrations in humans 

blood and to monitor the quality of water.

(left) Anodic stripping voltammetry (ASV) used 

to measure Pb and (right) cathodic stripping 

voltammetry (CSV) used to measure Mn each 

includes a pre-concentration step to accumulate 

target metal ions, followed by a stripping step to 

oxidize (ASV) or reduce (CSV) the metals back 

into the solution by scanning in the direction 

opposite to the pre-concentration potential. 

Schematic of the sensor: 

Mn measurements: Pt working 

electrode (WE), Pt auxiliary 

electrode (AE), electroplated 

Ag/AgCl reference electrode (RE). 

Pb measurements: Au with 

electroplated Bi WE, Au AE, 

electroplated Ag/AgCl RE.

Pb determination in river water

Measurement accuracy compared with ICP-MS
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Mn determination in river water

Sample #
ICP-MS: Mn 
conc. (ppb)

Summary of CSV - after baseline 
subtraction (ppb)

Peak area Accuracy AVE. C. V.

Pond water 1 47.300 52.258 0.895 0.047

Pond water 3 94.600 101.718 0.925 0.035

Water 610-EL 26.056 22.615 0.868 0.042

Water 655-EL 23.560 22.428 0.952 0.027

Water 712-EL 21.206 23.969 0.870 0.026

Water 667-EL 67.978 48.958 0.720 0.020

Water 706-EL 65.074 47.148 0.725 0.025

Water 734-EL 60.838 56.303 0.925 0.026

Water 634-EL 22.655 19.524 0.862 0.020

Water 640-EL 18.510 16.427 0.887 0.020

Water 657-EL 22.881 20.512 0.896 0.031

AVERAGE: 0.866 0.029


