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Metals analysis

Sensitive

Linear

Wide working range

Main limitation is interferences



Interferences in ICPMS

Spectral Interferences
Isobaric

Molecular

Doubly charged

Non-Spectral interferences
Sample viscosity

Space charge effects

Plasma loading



Isobaric interferences
Fortuitously, almost all elements have an isotope free from singly charged isobaric interferences

The choice of which isotope to use is restricted

For example
5ƻƴΩǘ ǳǎŜ Ƴŀǎǎ пл ŦƻǊ /ŀ ōŜŎŀǳǎŜ ƻŦ 40Ar

5ƻƴΩǘ ǳǎŜ Ƴŀǎǎ пу ŦƻǊ Tibecause of 48Ca

5ƻƴΩǘ ǳǎŜ Ƴŀǎǎ сп ŦƻǊ ½ƴ ōŜŎŀǳǎŜ ƻŦ 64Ni

Overall, though, not a big deal



Molecular interferences
This is a big deal!

ArCl, ClO, ArAr, 

Very strong interferences

Originally dealt with by correction equations



Interferences without any mitigation techniques

Routine Blank Matrix ς1%HNO3/0.5%HCl
500 ppb Nd, Sm, Gd, Dy
5%HNO3, 5%HCl, 1%H2SO4, 1%Methanol
5000 ppm Cl, 2000 ppm Ca, 1000 ppm Mg, 2000 ppm S, 1000 ppm Na, 2 mL/L Butanol



Troublesome Region of the Periodic 
Table:
Polyatomic Interferences from ArΣ hΣ /ƭΣ /Σ bŀΣ aƎΣ /ŀΧΦ
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Example correction equation
As (mass 75) = 

(CPS 75)

Minus

3.127 * [(CPS 77) ς0.712 *(CPS 82)]

Work out the amount of mass 77 coming from 40Ar37Cl by subtracting the amount estimated to 
be coming from 77Se, based on the amount of 82Se. Then use that to estimate the amount of 
mass 75 coming from 40Ar35Cl

What if there is BrH(mass 82) or Kr (mass 82)?



Severe Interferences in NoGasMode (with Sc and Ge ISTD)

Routine Blank Matrix ς1%HNO3/0.5%HCl
500 ppb Nd, Sm, Gd, Dy
5%HNO3, 5%HCl, 1%H2SO4, 1%Methanol
5000 ppm Cl, 2000 ppm Ca, 1000 ppm Mg, 2000 ppm S, 1000 ppm Na, 2 mL/L Butanol

Routine Blank Matrix ς1%HNO3/0.5%HCl
500 ppb Nd, Sm, Gd, Dy
5%HNO3, 5%HCl, 1%H2SO4, 1%Methanol
5000 ppm Cl, 2000 ppm Ca, 1000 ppm Mg, 2000 ppm S, 1000 ppm Na, 2 mL/L Butanol
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Interference removal in He 4.5ml/min Mode (with Sc and Ge ISTD)

Routine Blank Matrix ς1%HNO3/0.5%HCl
500 ppb Nd, Sm, Gd, Dy
5%HNO3, 5%HCl, 1%H2SO4, 1%Methanol
5000 ppm Cl, 2000 ppm Ca, 1000 ppm Mg, 2000 ppm S, 1000 ppm Na, 2 mL/L 
Butanol

70Ge, 72Ge, 73Ge, 74Ge, 76Ge
Internal Standard

45Sc
Internal 
Standard

Calcium from Flue Gas Matrix



Interference removal in He Mode + 10 ppb (with Sc and Ge ISTD)



Energy Energy

Cell
Entrance

Cell
Exit

Energy loss from each 
collision with a He 

atom is the same for 
analyte and polyatomic 

ion, but polyatomics 
are bigger and so 
collide more often

Analyteand 
polyatomic ion 

energies overlap.  

Polyatomic 
ions

Analyte
ions

Polyatomic 
ions

Analyte
ions

Energy distribution 
of analyte and 

interfering 
polyatomic ions 
with the same 

mass

Bias voltage 
rejects low energy 
(polyatomic) ions

Ion energies no longer 
overlap; polyatomicsare 

rejected using a bias 
ǾƻƭǘŀƎŜ άǎǘŜǇέΦ  

Principle of Helium Collision Mode
Kinetic Energy Discrimination (KED)



Helium Collision Mode:
KED

- Collision

Voltage potential (Octopole)

ORS4

Voltage potential (Q-pole) 



Very Effective for General Purpose 
Interference Removal
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Helium mode provides ability to remove not only single interferences on individual 

elements but multiple interferences as well.
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Helium Mode:  Kinetic Energy Discrimination
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Helium Mode:  Kinetic Energy Discrimination
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Helium Mode:  Kinetic Energy Discrimination
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He

Helium Mode:  Kinetic Energy Discrimination
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He

Helium Mode:  Kinetic Energy Discrimination
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HeCr52

Helium Mode:  Collisional Dissociation
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Helium Mode:  Collisional Dissociation
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Helium Mode:  Collisional Dissociation
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He Cr52

Helium Mode:  Collisional Dissociation
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�‡ Polyatomicswith a binding 
energy of < ~2.0 eV will 
dissociate.

�‡ ArC, NaAr, MgArΧΦΦ


