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• An ideal sample would have little or no matrix

• Matrix causes differences in sample transportation

• High TDS causes blockages

• Volatility of organics

• Different matrix components will cause different interferences

• Ideally matrix match all samples and standards

• Instrument set up important

An ideal world
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Thermo ScientificTM iCAPTM 7000 Plus Series ICP-OES

• iCAP 7200 ICP-OES - Entry level Duo ICP, cost-effective 

analysis for low sample thru-put 

requirements

• iCAP 7400 ICP-OES – Duo or Radial ICP for routine analysis 

requirements and mid-range sample thru-put. 

Duo or Radial

• iCAP 7600 ICP-OES – Duo or Radial ICP for highest productivity and 

maximum sample thru-put with advanced, flexible 

accessory support, such as laser ablation
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Selection of Sample Introduction 
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iCAP Duo - purged optical path
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Metal concentrates
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Same solution with standard quartz radial view tube, axial 

stable and radial drift over time

Aqua regia 10g/L metal 

concentrate
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Metal concentrates

300 measured samples – normalised to 100% and monitored
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Argon Humidifier or Sheath Gas

Aqueous
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• Sheath Gas improves the long 

term stability of instrument when 

running high salt applications

• Isolates the sample aerosol and 

prevents build up of salt crystals in 

the torch / Injector

• Allows users to run for longer

Sheath Gas for 7400 and 7600 Radial

Sheath Gas off Sheath Gas on
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Stability data comparison with and without Sheath Gas
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• Combine both the D-Torch and the 

sheath gas for the ultimate matrix 

tolerance

• No special parameters

• Coolant gas just 12 l/min

• No extended wash periods

• Just 30 seconds

• Additional gas flow minimal

• Just 100ml/min argon

Combining Sheath gas and D-Torch
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• Calibration standards prepared in 25% NaCl

• 25% NaCl samples analyzed for an extended period

• Excellent spike recoveries

Excellent recoveries and performance
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Stability and Robustness
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Application notes

• Greater robustness for extend periods of time

• Minimal sample preparation – less or no dilution of samples
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Selection of Sample Introduction 
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Isomist XR
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• IsoMist XR 

• Temperature range -25 oC to +80 oC

Analysis of Naphtha with IsoMist XR 
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Na 588.995

K 766.490

Mg 279.553

Ca 393.366

Ba 455.403

Ti 334.941

V 309.311

Cr 283.563

Mo 202.030

Mn 257.610

Fe 259.940

Ni 221.647

Cu 324.754

Zn 213.856

Al 167.079

Si 251.611

Pb 220.353

Ag 328.068

• 8h stability 

measurement without 

temperature control

• 8h stability 

measurement 

controlled at -20oC   
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Isomist XR - heating
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Content of oil in sample
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Online sample analysis
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Sewage process monitoring – 2 stages
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Continuous control of elements in water online
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Feed sample analysis

• Algae growth

• Internal standard

• Pump tube wear

• Particles in sample

• Rinse station flow
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Qtegra Labbook to run samples online for over 24 hours
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Summary

• It is possible to analyse challenging sample types by ICP-OES

• Careful optimisation of the method parameters are required to get the 

best possible performance

• Selection of the appropriate sample introduction components is essential

• ICP-OES can be used for online sample analysis for real time trace 

element measurements.
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Questions


