


� The (Inductively Coupled 

Plasma – Mass Spectrometer 

(ICP-MS) is an instrument 

which measures most of the 

elements in the periodic table.

� The first papers on ICP-MS 

were published in the 1980s.

� Since that time, many 

improvements and refinements 

have been made to each 

generation of ICP-MS 

instrumentation.





An ICP-MS consists of the following components :

☻Sample Introduction System – consists of the peristaltic pump, 

nebulizer, and spray chamber and provides the means of getting 

samples into the instrument.

☻ICP Torch – generates the plasma which serves as the ion source of 

the ICP-MS, converting the analyte atoms to ions.

☻Interface – links the atmospheric pressure ICP ion source and the 

high vacuum mass spectrometer.

☻Vacuum System – provides high vacuum for ion optics, quadrupole, 

and detector.

☻Lens – focuses ions into a beam for transmission into the 

quadrupole.

☻Quadrupole – acts as a mass filter to sort ions by their massto-

charge ratio (m/z).

☻Detector – counts individual ions passing through the quadrupole.

☻Data Handling and System Controller – controls all aspects of 

instrument control and data handling to obtain final concentration 

results.





Sample introduced into nebulizer Nebulizer converts samples into small droplets

Droplets carried through spray chamber into the plasma

Plasma ionizes the elements present in the droplet

Ions pass through the interface and are focussed onto the lens

Ions are separated by the MS on the basis of their m/z ratio

Measured by the detector

Data system converts signal intensities into concentration



ICP-MS offers many benefits to laboratories 

performing trace metal determinations:

♣ ICP-MS offers detection limits equal to or better 

than those attainable using Graphite Furnace Atomic 

Absorption (GFAA) with much higher productivity.

♣ ICP-MS can easily handle both simple and complex 

sample matrixes.

♣ ICP-MS has detection limit capabilities that are 

superior to those obtained in Inductively Coupled 

Plasma Optical Emission Spectrometry (ICP-OES).



♫ Many geochemically important elements including the Rare Earth 

Elements (REE), are associated chemically with minerals that require 

alkali fusion for their decomposition.

♫ As a result, the total salt content of the solution for analysis can exceed 

2% (w/v).

♫ Even after a 10-fold dilution of these solutions the sampler cone of the 

ICP-MS can become blocked over a period of time, resulting in a gradual 

loss of sensitivity.

♫ This loss in sensitivity over time is known as drift and to get accurate 

estimates of trace elements present in samples we need to correct the 

ICP-MS outputs for this drift.

♫ Drift correction is achieved with the help of an in-house MS-DOS based 

program called Turbo-Pascal.



R u n L a b e l T im e S t a m p 7 5 A s 8 2 S e 1 1 5 I n
0 8 5 9 1 1 4 6
1 b la n k # # # # # # # # 2 4 . 4 0 6 4 . 8 9 2 - 6 2 6 . 1 2 5
2 b la n k # # # # # # # # - 1 0 . 7 3 9 - 2 . 6 6 9 9 7 . 3 1 8
3 b la n k # # # # # # # # - 1 0 . 0 4 - 2 . 2 2 3 5 2 8 . 8 0 7

M e a n  o f  b la n k# # # # # # # # 1 . 2 0 9 0 0
S D  o f  b la n k 2 0 . 0 9 2 4 . 2 4 2 5 8 3 . 5 8 4
% R S D  o f  b l a n k 1 6 6 2 . 2 5 6 0 0

1 2 . 5 p p b # # # # # # # # 1 0 9 8 . 7 3 8 - 1 . 8 9 - 7 4 0 0 8 . 9 6
2 2 . 5 p p b # # # # # # # # 1 0 2 0 . 9 4 9 - 9 . 0 0 3 - 7 3 2 4 7 . 2 8
3 2 . 5 p p b # # # # # # # # 1 0 3 6 . 6 1 4 - 3 . 8 8 5 - 7 3 1 0 8 . 8 7

M e a n  o f  2 . 5 p p b# # # # # # # # 1 0 5 2 . 1 - 4 . 9 2 6 - 7 3 4 5 5 . 0 3
S D  o f  2 . 5 p p b 4 1 . 1 4 2 3 . 6 6 9 4 8 4 . 6 7 8
% R S D  o f  2 . 5 p p b 3 . 9 1 7 4 . 4 7 6 0 . 6 6

1 5 p p b # # # # # # # # 2 2 8 6 . 0 9 9 - 0 . 7 7 7 - 4 5 3 1 9 . 2 3
2 5 p p b # # # # # # # # 2 2 8 3 . 3 6 6 - 1 . 3 3 4 - 4 5 2 7 3 . 4 3
3 5 p p b # # # # # # # # 2 3 1 0 . 9 6 6 - 2 . 1 1 1 - 4 6 4 0 2 . 0 4

M e a n  o f  5 p p b# # # # # # # # 2 2 9 3 . 4 7 7 - 1 . 4 0 7 - 4 5 6 6 4 . 9
S D  o f  5 p p b 1 5 . 2 0 8 0 . 6 7 6 3 8 . 7 9 1
% R S D  o f  5 p p b 0 . 6 6 3 4 7 . 6 1 1 1 . 3 9 9

1 1 0 p p b # # # # # # # # 4 2 7 5 . 2 8 8 - 3 . 7 7 5 3 8 4 9 . 1 9 3
2 1 0 p p b # # # # # # # # 3 9 8 2 . 3 8 3 - 2 . 9 9 7 9 2 1 . 2 4
3 1 0 p p b # # # # # # # # 3 9 3 7 . 1 5 9 - 7 . 7 8 - 2 0 7 . 8 6 3

M e a n  o f  1 0 p p b# # # # # # # # 4 0 6 4 . 9 4 3 - 4 . 8 5 1 1 5 2 0 . 8 5 7
S D  o f  1 0 p p b 1 8 3 . 5 6 2 2 . 5 6 6 2 0 9 3 . 9 3 9
% R S D  o f  1 0 p p b 4 . 5 1 6 5 2 . 9 0 6 1 3 7 . 6 8 2

1 5 0 p p b # # # # # # # # 1 9 4 3 8 . 9 3 - 7 . 1 1 3 6 2 2 7 2 . 6
2 5 0 p p b # # # # # # # # 1 9 1 5 2 . 4 6 - 1 . 6 6 4 3 9 4 3 4 5 . 8
3 5 0 p p b # # # # # # # # 2 0 4 0 7 . 2 4 - 2 . 5 5 4 4 1 4 3 9 1 . 1

M e a n  o f  5 0 p p b# # # # # # # # 1 9 6 6 6 . 2 1 - 3 . 7 7 6 3 9 0 3 3 6 . 5
S D  o f  5 0 p p b 6 5 7 . 5 4 2 2 . 9 2 1 2 6 2 8 9 . 5 4
% R S D  o f  5 0 p p b 3 . 3 4 4 7 7 . 3 6 3 6 . 7 3 5

1 p r o c  b la n k # # # # # # # # 1 3 8 . 7 9 4 5 . 3 6 5 - 1 0 5 0 5 2 . 5
2 p r o c  b la n k # # # # # # # # 1 2 2 . 1 4 3 4 . 4 7 4 - 1 0 5 0 6 2
3 p r o c  b la n k # # # # # # # # 1 0 8 . 1 5 6 2 . 0 2 8 - 1 0 5 0 5 3 . 1

M e a n  o f  p r o c  b la n k# # # # # # # # 1 2 3 . 0 3 1 3 . 9 5 6 - 1 0 5 0 5 5 . 9
S D  o f  p r o c  b l a n k 1 5 . 3 3 8 1 . 7 2 8 5 . 3
% R S D  o f  p r o c  b l a n k 1 2 . 4 6 7 4 3 . 6 8 1 0 . 0 0 5

R u n L a b e l T im e S t a m p 7 5 A s 8 2 S e 1 1 5 I n
0 8 5 9 1 1 4 6
1 b la n k # # # # # # # # 2 4 . 4 0 6 4 . 8 9 2 - 6 2 6 . 1 2 5
2 b la n k # # # # # # # # - 1 0 . 7 3 9 - 2 . 6 6 9 9 7 . 3 1 8
3 b la n k # # # # # # # # - 1 0 . 0 4 - 2 . 2 2 3 5 2 8 . 8 0 7

M e a n  o f  b la n k# # # # # # # # 1 . 2 0 9 0 0
S D  o f  b la n k 2 0 . 0 9 2 4 . 2 4 2 5 8 3 . 5 8 4
% R S D  o f  b l a n k 1 6 6 2 . 2 5 6 0 0

1 2 . 5 p p b # # # # # # # # 1 0 9 8 . 7 3 8 - 1 . 8 9 - 7 4 0 0 8 . 9 6
2 2 . 5 p p b # # # # # # # # 1 0 2 0 . 9 4 9 - 9 . 0 0 3 - 7 3 2 4 7 . 2 8
3 2 . 5 p p b # # # # # # # # 1 0 3 6 . 6 1 4 - 3 . 8 8 5 - 7 3 1 0 8 . 8 7

M e a n  o f  2 . 5 p p b# # # # # # # # 1 0 5 2 . 1 - 4 . 9 2 6 - 7 3 4 5 5 . 0 3
S D  o f  2 . 5 p p b 4 1 . 1 4 2 3 . 6 6 9 4 8 4 . 6 7 8
% R S D  o f  2 . 5 p p b 3 . 9 1 7 4 . 4 7 6 0 . 6 6

1 5 p p b # # # # # # # # 2 2 8 6 . 0 9 9 - 0 . 7 7 7 - 4 5 3 1 9 . 2 3
2 5 p p b # # # # # # # # 2 2 8 3 . 3 6 6 - 1 . 3 3 4 - 4 5 2 7 3 . 4 3
3 5 p p b # # # # # # # # 2 3 1 0 . 9 6 6 - 2 . 1 1 1 - 4 6 4 0 2 . 0 4

M e a n  o f  5 p p b# # # # # # # # 2 2 9 3 . 4 7 7 - 1 . 4 0 7 - 4 5 6 6 4 . 9
S D  o f  5 p p b 1 5 . 2 0 8 0 . 6 7 6 3 8 . 7 9 1
% R S D  o f  5 p p b 0 . 6 6 3 4 7 . 6 1 1 1 . 3 9 9

1 1 0 p p b # # # # # # # # 4 2 7 5 . 2 8 8 - 3 . 7 7 5 3 8 4 9 . 1 9 3
2 1 0 p p b # # # # # # # # 3 9 8 2 . 3 8 3 - 2 . 9 9 7 9 2 1 . 2 4
3 1 0 p p b # # # # # # # # 3 9 3 7 . 1 5 9 - 7 . 7 8 - 2 0 7 . 8 6 3

M e a n  o f  1 0 p p b# # # # # # # # 4 0 6 4 . 9 4 3 - 4 . 8 5 1 1 5 2 0 . 8 5 7
S D  o f  1 0 p p b 1 8 3 . 5 6 2 2 . 5 6 6 2 0 9 3 . 9 3 9
% R S D  o f  1 0 p p b 4 . 5 1 6 5 2 . 9 0 6 1 3 7 . 6 8 2

1 5 0 p p b # # # # # # # # 1 9 4 3 8 . 9 3 - 7 . 1 1 3 6 2 2 7 2 . 6
2 5 0 p p b # # # # # # # # 1 9 1 5 2 . 4 6 - 1 . 6 6 4 3 9 4 3 4 5 . 8
3 5 0 p p b # # # # # # # # 2 0 4 0 7 . 2 4 - 2 . 5 5 4 4 1 4 3 9 1 . 1

M e a n  o f  5 0 p p b# # # # # # # # 1 9 6 6 6 . 2 1 - 3 . 7 7 6 3 9 0 3 3 6 . 5
S D  o f  5 0 p p b 6 5 7 . 5 4 2 2 . 9 2 1 2 6 2 8 9 . 5 4
% R S D  o f  5 0 p p b 3 . 3 4 4 7 7 . 3 6 3 6 . 7 3 5

1 p r o c  b la n k # # # # # # # # 1 3 8 . 7 9 4 5 . 3 6 5 - 1 0 5 0 5 2 . 5
2 p r o c  b la n k # # # # # # # # 1 2 2 . 1 4 3 4 . 4 7 4 - 1 0 5 0 6 2
3 p r o c  b la n k # # # # # # # # 1 0 8 . 1 5 6 2 . 0 2 8 - 1 0 5 0 5 3 . 1

M e a n  o f  p r o c  b la n k# # # # # # # # 1 2 3 . 0 3 1 3 . 9 5 6 - 1 0 5 0 5 5 . 9
S D  o f  p r o c  b l a n k 1 5 . 3 3 8 1 . 7 2 8 5 . 3
% R S D  o f  p r o c  b l a n k 1 2 . 4 6 7 4 3 . 6 8 1 0 . 0 0 5
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We will look at how we do drift We will look at how we do drift We will look at how we do drift We will look at how we do drift 

correction with DBSCORR, in Dr. correction with DBSCORR, in Dr. correction with DBSCORR, in Dr. correction with DBSCORR, in Dr. 

PolyaPolyaPolyaPolya’’’’ssss Lab. Lab. Lab. Lab. 

So, lets proceed folks!!!!!So, lets proceed folks!!!!!So, lets proceed folks!!!!!So, lets proceed folks!!!!!


