
Streamlining Method Development 
for Metals Analysis Using Agilent 
5900 ICPOES and IntelliQuant 2.0

National Environmental Monitoring Conference 2021

Metals Analysis and Remediation Session 

10 August, 2021

1

Greg Gilleland

Application Scientist, Optical Spectroscopy

Agilent Technologies

DE 44414.8191666667



Agilent Smart Tools reduce your remeasurement
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All labs remeasure some of their ICP-OES samples. 
Do you know how much remeasurement is costing you?

A recent online poll showed the average 
amount of remeasurement is 15%. 
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For a small to medium lab* this will consume 
almost 2 additional weeks per year

* 250 samples per week, 2.5 minutes ICP-OES analysis time per sample
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What issues lead to sample remeasurement? 
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Sample Related Operation Related

• Spectral Interference

• Analytical Line Saturated

• Improper prep

• Nebulizer blockage

• Peri pump tubing disconnected

• Internal Standard failure

• Analyte carry-over
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5800/5900 ICP-OES with Smart Tools to reclaim your wasted time 
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Use Smart Tools to gain insights into your instrument operation to reduce remeasurement 

• NebAlert

• Outlier Conditional Formatting (OCF)

• Early Maintenance Feedback (EMF)

• Automated air filter blockage alert

• Automated instrument performance tests

• Intelligent rinse

• Plasma ignition optimization

• Internal standard monitor

Operational InsightsSmart Tools

DE 44414.8191666667



Smart tools for operational insight 
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NebAlert
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Smart tools for operational insight 
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Internal Standard 

monitor
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Smart tools for operational insight
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Outlier Conditional 

Formatting (OCF)
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Smart tools for operational insight
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Outlier Conditional 

Formatting (OCF)
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Smart tools for operational insight
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Early Maintenance 

Feedback (EMF)
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Optimized plasma ignition

Smart tools for operational insight

• Prevents difficult ignition

• Prevents torch melts

• Prevents torch ‘fountains’
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Intelligent Rinse

Smart tools for operational insight
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What issues lead to sample remeasurement? 
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Sample Related Operation Related

• Spectral Interference

• Analytical Line Saturated

• Improper prep

• Nebulizer blockage

• Peri pump tubing disconnected

• Internal Standard failure

• Analyte carry-over
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Smart tools that reduce your remeasurement
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Use Smart Tools to gain insights into your samples

Sample Insights

• IntelliQuant 2.0

• Full spectrum scan 

• Identify sample preparation and 

chemical compatibility mistakes

• Automated spectral interference 

identification

• Understand sample 

composition

• IntelliQuant Screening

• Internal Standard Monitor

• Argon Emission Monitor

Smart Tools
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IntelliQuant 2.0 features to help reduce re-measurement

15

Full spectrum scan shows everything that is 

in the sample

Periodic table heat map with semi-quant 

values to quickly identify sample 

preparation mistakes. 

Smart view to identify composition of a 

sample
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IntelliQuant 2.0 features to help reduce re-measurement
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Full spectrum scan shows everything that is 

in the sample
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IntelliQuant 2.0 features to help reduce re-measurement
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Periodic table heat map with semi-quant 

values to quickly identify potential spectral 

interferences and sample preparation 

mistakes. 
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IntelliQuant 2.0 features to help reduce re-measurement
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Smart view to identify composition of a 

sample
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IntelliQuant 2.0 features to help with method development
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List of recommended wavelengths based on 

standard IntelliQuant analysis or IntelliQuant 

screening

Star rating system for analyte wavelengths along 

with question marks next to concentration 

outliers or those with spectral interferences

Background-corrected scans at multiple 

wavelengths to confirm presence or absence
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IntelliQuant 2.0 features to help with method development
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List of recommended 

wavelengths based on standard 

IntelliQuant analysis or 

IntelliQuant screening
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IntelliQuant 2.0 features to help with method development
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Star rating system for analyte 

wavelengths along with 

question marks next to 

concentration outliers or those 

with spectral interferences
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IntelliQuant 2.0 features to help with method development
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Background-corrected 

scans at multiple 

wavelengths to confirm 

presence or absence
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IntelliQuant 2.0 features to help with method development
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Background-corrected 

scans at multiple 

wavelengths to confirm 

presence or absence

• Customizable element 

lists

• Customizable 

calibrations
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How does IntelliQuant 2.0 reduce your remeasurements? 
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Get greater sample insight by automatically detecting spectral overlap. 

Cd 228.802nm has unusual peak shape. User 

is unsure about this result. (User will not see 

red interferent spectrum, this was added in to 

help understand existence of overlap)

IntelliQuant automatically identifies Cd 228 had a 

spectral overlap and ranked it low with one star. 

IntelliQuant identified that Cd 214.439nm was the 

best wavelength to report a result with five stars. 

Data analytics is used to rank the wavelengths.

*Based on a user inserted %RSD threshold in OCF smart tool    
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Have semi quant result in ~20s*

Know what is in the sample to 

avoid interference

Know what concentration to 

make the calibration standards

*20s achieved using automation

How does IntelliQuant 2.0 reduce your remeasurements? 
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Real World Examples:
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• EPA OTS report estimated that ICP 

has a 99.9% false positive rate for 

Tl and 25-50% for As

• Similar observations have been 

made regarding Cd data in soils 

containing significant amounts of As

• This can lead to expensive and 

unnecessary remediation and 

possible exposure to legal action
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Al interference on As in earth sample

Real World Examples

US EPA method 6010 recommends the As193.696 nm emission line

2 mg/L As in 0ppm Al (minimal background signal). Carbon emission line at 193.028 nm)

INSET – As wavelength scan at 193.696 nm
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Al interference on As in earth sample

Real World Examples

US EPA method 6010 recommends the As193.696 nm emission line

2 mg/L As in 5,000ppm Al (broad aluminum auto-ionizing doublet is clearly visible)

INSET – As wavelength scan at 193.696 nm
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Al interference on As in earth sample

Real World Examples

US EPA method 6010 recommends the As193.696 nm emission line
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2 mg/L As in 50,000ppm Al

INSET – As wavelength scan at 193.696 nm
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The Solution: IntelliQuant for High Aluminium on As

IntelliQuant analyzes a suite of As lines for SRBR and recommends As 234.984nml line in the presence of high Al.

IntelliQuant informs the operator that the result from the As 193 line is of poor quality for this particular sample and 

recommends a suitable alternative wavelength with a lower MDL.

How do I recognize when Al is affecting my results?

2 mg/L As in 50,000ppm Al 
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Thank you for your attention!
Questions?
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