
Figure 2. 
Xceleri monitors the status of the plasma, 
method control, and autosampler throughout 
the analysis. The system will automatically 
stop when an alarm status is detected.

Figure 3. 
A) Total metals sequence starts. 

B) First total metals sample flags above 
user-specified limit. Xceleri opens speciation 
template and adds the flagged sample. 

C) Total metals sequence finishes. Xceleri 
starts Cr speciation template, calibrates, 
and runs any flagged samples.

Figure 4. Typical chromatogram for ESI’s halogen speciation method. Figure 5. Typical calibration for ESI’s chromium speciation method.

Table 2. Halogen and Cr species limits of detection.

Automated Analysis of Heavy Metals (Total and Speciation) in Environmental Samples
Nick Bohlim, 1 C Derrick Quarles Jr., 1 Patrick Sullivan1

1 – Elemental Scientific, Inc., Omaha, NE

For more information please contact: nick.bohlim@icpms.com or sales@icpms.com

Introduction
There is an increasing demand to automate the testing 
processes for both environmental and drinking water samples. 
Monitoring of water  for public consumption, specifically 
metals, is incredibly important for ensuring people’s right to 
safe, potable water. Similarly, automation of environmental 
sample monitoring can help to enhance accuracy in reporting 
both man-made environmental contamination and typical 
environmental levels of total metals and elemental species. 

Elemental Scientific has developed the prepFAST IC to 
automate total metals methods (such as EPA 6020B) along 
with elemental speciation measurements (e.g., bromide, 
iodide, chloride, and chromium species) into one automated 
sequence when combined with an ICPMS. The use of 
ESI’s Xceleri software allows for seamless ICPMS method 
switching, QC rule execution, sample flagging for speciation, 
and automated, customizable calibrations.

Materials and Methods
Water samples were gathered from city (business and 
residential) and natural (lake, river, and reservoir) sources 
from around the Omaha, NE, USA area for the experiments 
described in this work. Samples were analyzed for total metals 
and speciation using the autodilution and autocalibration 
functions of the prepFAST IC coupled to an ICPMS.

Conclusions
ESI’s prepFAST IC driven by the Xceleri software package 
has demonstrated the ability to automate total metals analysis 
followed by elemental speciation of any flagged samples. The 
system can evaluate environmental water and drinking water 
samples for contamination of trace elements in accordance 
with EPA 200.8 or 6020B, followed by quantitation of toxic/
non-toxic elemental species. Significant improvements to 
elemental species LOD’s are achieved over traditional HPLC 
due to the metal free sample flow path of the prepFAST IC.
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Figure 1. 
Sample reports high for Cr 
in total metals sequence.  
Xceleri adds sample to 
speciation template.

Total Metals
Table 1. Total metals results from city and natural water sources sampled from eastern Nebraska and western Iowa. Method based on EPA 6020B.

Halogen and Cr Speciation

X


