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Goals

 Develop software that automates the elemental speciation of samples that exceed a set threshold       
during the total metals analysis.

 Utilize the ability of the prepFAST IC to operate in total metals (adopted 6020B EPA method) and         
speciation mode (chromium speciation) in combination with an ICPMS.

 Analyze samples from around the Omaha, NE, USA area for total metals and Cr speciation.
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prepFAST IC

 Completely metal‐free liquid and sample flow path from pump to nebulizer
 Inline autodilution and autocalibration functions
 Ability to operate in total metals or chromatography mode with a single instrument
 Syringe‐driven, post‐column standard addition, dilution, or derivatization
 Compatible with acids and organic solvents
 Micro‐volume sampling (≥ 50 μL)
 Xceleri ‐ full online control and data analysis software package
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prepFAST IC ‐ Metal Free

 Completely metal‐free liquid and sample flow path from pump to nebulizer

Cr VI
LOD LOQ

HPLC + ICPMS 0.3 µg/L 1.0 µg/L

prepFAST IC + ICPMS 0.007 µg/L 0.023 µg/L
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Improved LODs for Cr VI
‐ No metal components in prepFAST IC
‐ More suitable eluents for ICP plasma
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prepFAST IC ‐ Inline Sample Preparation

 Inline autodilution and autocalibration functions
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prepFAST IC ‐ Inline Sample Preparation

 Inline autodilution and autocalibration functions
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prepFAST IC ‐ Total Metals or Speciation Mode

 Ability to operate in total metals or chromatography mode with a single instrument

Speciation Mode

Total Metals Mode
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prepFAST IC ‐ Xceleri Software

 Xceleri ‐ full online control and data analysis software package

Xceleri
‐ Instrument control software, triggers ICPMS, retrieves and processes data
‐ Automated data processing for total metals and speciation (transient data)
‐ Multiple options available for over‐range samples

‐ Re‐analyze sample for confirmation
‐ Intelligent dilution ‐ analyze at dilution factor that will fall within calibration curve
‐ Run speciation on sample

‐ Easy export of data via .csv or .xlsx

Xceleri Offline
‐ Offline version for data processing
‐ Load data files from ICPMS and software automates the data processing
‐ Automated peak finding, peak integration, and data reporting
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prepFAST IC ‐ Published Work Example

Cr VI
LOD LOQ

HPLC + ICPMS 0.3 µg/L 1.0 µg/L

prepFAST IC + ICPMS 0.007 µg/L 0.023 µg/L
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prepFAST IC ‐ Published Work Example
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Xceleri ‐ Building Total Metals Method
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Xceleri ‐ Building Total Metals Method
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Xceleri ‐ Building Total Metals Calibration
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Xceleri ‐ Total Metals Calibration



© Elemental Scientific  |  www.icpms.com  |  esi@icpms.com ESI Confidential

Elemental Scientific 

Xceleri ‐ Total Metals Drinking Water Results
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Drinking Water Results Overview

137Ba 121Sb 111Cd 95Mo 78Se 75As 66Zn 63Cu 60Ni 56Fe 55Mn 52Cr 51V 27Al 238U 232Th 208Pb 205Tl 107Ag 59Co 9Be

Iowa Deep Well  Water 1 58 0.057 0.00 1.3 5.8 0.8 13 1.2 0.0 4.1 0.4 0.9 6.7 0.0 4.8 1.89 0.043 0.022 0.013 0.042 0.000

Iowa Deep Well Water 2 57 0.068 0.00 1.3 3.2 0.6 24 1.6 0.0 0.0 0.0 1.6 6.1 0.4 4.7 0.68 0.062 0.007 0.000 0.032 0.000

Iowa Shallow Well Water 1 68 0.239 0.09 2.2 0.0 3.7 58 6.4 0.9 0.7 1.1 0.5 1.0 13.5 1.0 0.27 0.156 0.017 0.000 0.093 0.000

Iowa Shallow Well Water 2 67 0.230 0.05 1.7 0.0 4.4 57 6.4 0.9 2.0 0.4 0.5 1.5 5.6 0.9 0.12 0.100 0.013 0.000 0.067 0.000

Kyle T. Fridge Filtered Water 0 0.172 0.00 3.3 1.5 3.6 0.9 1.3 0.2 0.0 0.0 0.9 2.0 4.4 0.8 0.06 0.007 0.003 0.017 0.012 0.021

Kyle T. Tap Unfiltered Water 0 0.171 0.05 3.4 5.7 3.7 0.3 8.3 0.5 0.0 0.1 0.6 5.2 1.3 2.4 0.07 0.006 0.005 0.297 0.095 0.011

Conner B. Farm Tap Water 196 0.153 0.00 3.3 1.3 2.6 1.2 82 0.2 0.0 0.2 3.0 5.3 0.5 5.5 0.11 0.091 0.002 0.000 0.157 0.000

Conner B. City Tap  Water 61 0.210 0.05 3.0 0.0 2.9 0.1 0.9 1.0 0.0 0.4 0.6 5.1 7.9 2.5 0.07 0.033 0.004 0.097 0.100 0.000

Denise Well Water 1 292 0.055 0.00 0.5 0.5 0.4 13 3.9 0.4 2.7 0.6 1.4 0.4 0.0 3.9 0.08 0.078 0.004 0.000 0.075 0.000

Denise Well Water 2 306 0.085 0.01 0.6 6.2 0.3 24 5.7 0.6 4.4 0.5 1.8 0.4 0.0 3.0 0.04 0.050 0.004 0.000 0.084 0.011

Schreffler Well Water 0 0.000 0.00 0.0 0.0 0.0 463 503 0.7 1.6 0.0 0.8 0.0 0.6 0.0 0.01 0.666 0.002 0.000 0.000 0.031

Schreffler Tap Water 44 0.211 0.07 2.7 0.0 0.7 290 5.9 4.0 1.3 0.2 2.0 1.1 61.2 0.8 0.03 0.097 0.008 0.000 0.081 0.000

Lake Zorinsky 147 0.382 0.00 3.5 0.0 2.2 0.1 0.9 2.6 9.5 1.8 1.0 1.2 15.1 4.0 0.03 0.022 0.015 0.000 0.134 0.011

Walnut Creek Lake 128 0.138 0.01 3.4 1.3 1.5 0.1 0.5 1.5 6.6 5.8 0.6 0.4 10.3 3.2 0.02 0.008 0.006 0.000 0.114 0.000

Standing Bear Lake 127 0.185 0.00 2.1 0.0 1.1 0.8 0.8 1.4 73 6.8 0.9 0.8 80.4 1.2 0.05 0.071 0.009 0.000 0.123 0.000

Regency Lake 105 0.210 0.00 0.9 0.8 3.2 0.4 0.7 0.3 3.5 1.8 0.9 0.5 0.6 0.9 0.02 0.014 0.013 0.000 0.094 0.000

Wehrspann Lake 163 0.430 0.02 7.7 6.7 1.2 0.5 1.0 1.2 9.5 8.1 0.4 0.7 7.3 3.2 0.04 0.032 0.009 0.000 0.107 0.022

Missouri River NP Dodge Boat Ramp 65 0.457 0.02 3.5 4.8 2.2 0.6 1.3 2.3 5.5 0.4 1.0 1.9 4.7 4.4 0.03 0.018 0.019 0.000 0.102 0.011

ESI Tap Water 1 Instant 30 0.315 0.00 2.6 6.8 0.4 132 18 2.2 1.2 0.2 2.7 1.2 79.1 0.6 0.02 0.019 0.011 0.101 0.134 0.011

ESI Tap Water 1 Delayed 27 0.229 0.00 3.0 0.0 0.3 25 10 0.7 3.9 0.4 2.5 1.1 94.3 0.6 0.02 0.010 0.015 0.027 0.150 0.011

ESI Tap Water 2 28 0.374 0.00 2.5 0.0 0.4 2.4 6.8 0.4 3.4 0.2 3.0 1.2 87.1 0.6 0.02 0.018 0.014 0.000 0.137 0.022

ESI Tap Water 3 27 0.245 0.09 2.8 7.3 0.5 53 83 3.1 0.6 0.0 2.5 1.0 32.2 0.5 0.01 0.036 0.009 0.000 0.088 0.000

ESI Tap Water 4 28 0.274 0.00 2.8 0.0 0.7 1.6 5.4 0.6 2.5 0.2 3.0 0.9 71.1 0.6 0.02 0.008 0.015 0.000 0.113 0.045
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Drinking Water Results Overview
137Ba 121Sb 111Cd 95Mo 78Se 75As 66Zn 63Cu 60Ni 56Fe 55Mn 52Cr 51V 27Al

Iowa Deep Well  Water 1 58 0.057 0.00 1.3 5.8 0.8 13 1.2 0.0 4.1 0.4 0.9 6.7 0.0

Iowa Deep Well Water 2 57 0.068 0.00 1.3 3.2 0.6 24 1.6 0.0 0.0 0.0 1.6 6.1 0.4

Iowa Shallow Well Water 1 68 0.239 0.09 2.2 0.0 3.7 58 6.4 0.9 0.7 1.1 0.5 1.0 13.5

Iowa Shallow Well Water 2 67 0.230 0.05 1.7 0.0 4.4 57 6.4 0.9 2.0 0.4 0.5 1.5 5.6

Kyle T. Fridge Filtered Water 0 0.172 0.00 3.3 1.5 3.6 0.9 1.3 0.2 0.0 0.0 0.9 2.0 4.4

Kyle T. Tap Unfiltered Water 0 0.171 0.05 3.4 5.7 3.7 0.3 8.3 0.5 0.0 0.1 0.6 5.2 1.3

Conner B. Farm Tap Water 196 0.153 0.00 3.3 1.3 2.6 1.2 82 0.2 0.0 0.2 3.0 5.3 0.5

Conner B. City Tap  Water 61 0.210 0.05 3.0 0.0 2.9 0.1 0.9 1.0 0.0 0.4 0.6 5.1 7.9

Denise Well Water 1 292 0.055 0.00 0.5 0.5 0.4 13 3.9 0.4 2.7 0.6 1.4 0.4 0.0

Denise Well Water 2 306 0.085 0.01 0.6 6.2 0.3 24 5.7 0.6 4.4 0.5 1.8 0.4 0.0

Schreffler Well Water 0 0.000 0.00 0.0 0.0 0.0 463 503 0.7 1.6 0.0 0.8 0.0 0.6

Schreffler Tap Water 44 0.211 0.07 2.7 0.0 0.7 290 5.9 4.0 1.3 0.2 2.0 1.1 61.2

Lake Zorinsky 147 0.382 0.00 3.5 0.0 2.2 0.1 0.9 2.6 9.5 1.8 1.0 1.2 15.1

Walnut Creek Lake 128 0.138 0.01 3.4 1.3 1.5 0.1 0.5 1.5 6.6 5.8 0.6 0.4 10.3

Standing Bear Lake 127 0.185 0.00 2.1 0.0 1.1 0.8 0.8 1.4 73 6.8 0.9 0.8 80.4

Regency Lake 105 0.210 0.00 0.9 0.8 3.2 0.4 0.7 0.3 3.5 1.8 0.9 0.5 0.6

Wehrspann Lake 163 0.430 0.02 7.7 6.7 1.2 0.5 1.0 1.2 9.5 8.1 0.4 0.7 7.3

Missouri River NP Dodge Boat Ramp 65 0.457 0.02 3.5 4.8 2.2 0.6 1.3 2.3 5.5 0.4 1.0 1.9 4.7

ESI Tap Water 1 Instant 30 0.315 0.00 2.6 6.8 0.4 132 18 2.2 1.2 0.2 2.7 1.2 79.1

ESI Tap Water 1 Delayed 27 0.229 0.00 3.0 0.0 0.3 25 10 0.7 3.9 0.4 2.5 1.1 94.3

ESI Tap Water 2 28 0.374 0.00 2.5 0.0 0.4 2.4 6.8 0.4 3.4 0.2 3.0 1.2 87.1

ESI Tap Water 3 27 0.245 0.09 2.8 7.3 0.5 53 83 3.1 0.6 0.0 2.5 1.0 32.2

ESI Tap Water 4 28 0.274 0.00 2.8 0.0 0.7 1.6 5.4 0.6 2.5 0.2 3.0 0.9 71.1
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Drinking Water Results Overview

0

100

200

300

400

500

600

700

800

900

1000

To
ta

l M
et

al
s 

(p
pb

)

Total Metals (ppb)



© Elemental Scientific  |  www.icpms.com  |  esi@icpms.com ESI Confidential

Elemental Scientific 

0

10

20

30

40

50

60

70

80

90

100

Al
um

in
um

 (p
pb

)

Aluminum (ppb)

Drinking Water Results ‐ Al
Florence water treatment plant uses an 
Al-based flocculant to remove river        
sediments, supplies the North Omaha    
region.
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Drinking Water Results ‐ Total Cr
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Xceleri ‐ Total Metals Drinking Water Results
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Xceleri ‐ Total Metals Drinking Water Results
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Xceleri ‐ Total Metals Drinking Water Results
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Xceleri ‐ Automated Cr Speciation Analysis
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Xceleri ‐ Automated Cr Speciation Analysis
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Xceleri ‐ Automated Cr Speciation Analysis
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Xceleri ‐ Automated Cr Speciation Analysis

Calibration standards overlaid
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Xceleri ‐ Automated Cr Speciation Analysis

Standard 2
ESI Tap Water
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Xceleri ‐ Automated Cr Speciation Analysis
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Summary

 Demonstrated a method for the determination of Total Metals in water with automated Cr Speciation of 
samples that were over the set 5 ppb threshold (user setting in the software). 

 Analyzed water samples from around the Omaha, NE, USA area. None of these samples exceeded    
~ 3.0 ppb Cr. 

 Water samples from Elemental Scientific HQs showed higher levels of Al, which is most likely a result  
of the aluminum-based flocculant used in the water treatment process. 

 Demonstrated good spike recoveries for Cr VI species.


