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I.C.P.

2 different techniques:

ÁOptical Emission Spectroscopy (ICP-OES)
(sometimes referred to as ICP-AES)

ÁMass Spectrometry (ICP-MS)
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ICP Method

Å Pulverised sample is digested in aggressive acid mixture 
(Aqua Regia or 4-Acid) to achieve a clear solution (different 
acid combinations used, depending on required analytes)

Å Solution is diluted down using computer-controlled dilutors

Å Solution is aspirated into a heat source within the ICP 
instrument

Å Heat source used is a plasma, not a flame
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I.C.P.

Analysis
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ICP -OES / ICP -MS

Mass Spectrometer
Measures positive ions generated by

the interaction of the solution

with the plasma

Optical Emission Spectrometer
Measures spectra emitted by

the interaction of the solution

with the plasma

Agilent 7500 ICP-MS 

Instrument

at Perth Assay Laboratory

Thermo Elemental

iCAP ICP-OES Instrument

at Perth Assay Laboratory
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ICP v AAS

Method ICP- OES ICP- MS AAS

Heat Source Plasma Plasma Flame or

Graphite Furnace

Measurement Spectra Positive Ions Energy Absorbed

Elemental 

Coverage

Multi Multi Single

Detection Limit ppm - ppb ppb - ppt ppm - ppb

ICP, especially ICP-OES, is sometimes confused with 

Atomic Absorption Spectroscopy (AAS) 

however, they differ in very fundamental ways:
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Plasma ðWhat is it?

The plasma is an electrical discharge caused through the 
inductive coupling of free electrons by a rapidly oscillating 
magnetic field.

The energy is the transferred to the Argon plasma gas through 
collisions, heating up the gas to about 10,000K causing a 
plasma.
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Plasma - Advantages

Feature Benefit

High Temperature : <10,000 K
(about the same as the surface of the sun)

Refractory elements such as Titanium, 

Tantulum, Zirconium, Niobium are easily 

disassociated

Reduced matrix interference, 

especially ICP- MS

Does not usually suffer from same degree 

of matrix effects as AAS

Dynamic Range ICP-OES 104 
- 106

ICP-MS   < 10 9

Automation ïall Kalassayôs ICP 

intrstruments are connected to 

autosamplers

Faster turnaround of results

Technicians released from boring, 

repetitive work 
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ICP Strengths

ÁMulti-Element Analysis

ÁWide Dynamic Range

ÁLess Matrix Effects

ÁHigh Throughput

ÁLow Detection Limits
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ICP

Ideal Applications

Å Grass Roots Geochemical Survey ïto determine if there are any 

anomalies for economic metal deposits

Å Geochemical Exploration ïlots of information can be collected and 

used by plotting programmes to locate targets

Å Environmental Monitoring ïanalysis of elemental concentrations in 

wastewaters, contamination of soils, leach plume plotting

Å Grade Control ïwhere a regular suite of elements can be used to control 

feed grades

Å Specific Partial Leach Exploration ïwhere soil samples can give 

anomalous signatures through 10 ï20m of overlying cover

Å Toll / Shipment Samples ïfor accurate reporting of economic and 

penalty elements
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ICP - Specific Applications

ICP- OES ICP- MS

Most transition metals -

Ni, Fe, Mn, Ca, Cu, Zn, Ti, V, Al

Low-level work with                                

As, Sb, Te, Pb, Bi, Sn

Major elements - Al, Mg, Ca               Platinoids

Laterite suite of elements Rare Earths

Quick & Accurate Great Sensitivity & tolerance of matrix 

effects
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Results Reporting

Å Results captured and collated on LIMS

Å Results monitored by routine use of QA/QC Control Samples :

Duplicates for Reproducibility

Blanks for Contamination

Standards for Bias

Å Authorised data sent to client Results of analytical work are 

normally reported by e-mail to a list of recipients authorised by 

the client

Å Various report formats are available, but the overwhelming 

favourite is .csv as this is readily imported into most databases

Å Our Laboratory Information System (LIMS) is able to produce QA 

/ QC data at the same time as the job results.

Å Results are also available in hard copy 
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Customer Focus

Á The Kalassay Group operates solely within the mining industry, offering 

analytical services to mining exploration companies from all over the 

world

Á Our future is inextricably connected to the mining industry and we 

participate in many industry organisations and initiatives

Á Our aim is to meet and exceed our clientõs expectations at all times

Á We tailor our service to match client needs

Á We are always looking for ways to extend and improve our services

Got a challenge? ð Come to us!

Got a problem? ð Come to us!


