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1. Introduction to Instrumental Methods of Analysis.

2. Spectrometry:
» Introduction to Electromagnetic Radiation S
* Quantum-Mechanical Properties of Radiation.

Ultra-Violet (UV) & Visible Spectrometry

Infrared Spectroscopy (IR).

Nuclear Magnetic Resonance (NMR) Spectroscopy :
Uses in Identification of Organic Compounds

5. Mass Spectrometry (MS): Uses in Quantitative and
( Qualitative

7. Chromatography: Cody
1. Liquid Chromatography (LC) A ) K\
2. Gas Chromatography (GC). L=
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o Classification of Analytical Methods
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CLASSIFICATION OF ANALYTICAL METHODS

Classical Methods:
Analytes separated by prempltatlon extraction or
distillation. D

If Qualitative: Analytes recognised by Colour, B.P,
M.P, Solubility, Odour, Refractive Index.

If Quantitative: Amount determined by

Gravimetric or Titrimetric measurement.

Instrumental Methods:
Reliable and modern instruments were introduced.

Measurement of physical properties like conductivity,
electrode potential, mass to charge ratio, light
absorptlon/ emission.

_~+ Highly efficient separation techniques&) <" O:\Ii%_\—\ R
Chromatography, Electrophoresis. a;:; o
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INSTRUMENTS FOR ANALYSIS e

Led St el o
An mstrument for chemical analysis converts
information stored in the physical or chemical r‘*ﬁfv‘,ﬁ,
characteristics of the analyte to information that sk

can be manipulated and interpreted by a human. ="
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TYPES OF INSTRUMENTAL METHODS . ctoe ¢
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AR Properties involving Electromagnetic Iiaﬁdiﬁgion:
91

&« Absorption, emission, scattering...
%/e.g. UV, IR, NMR, fluorescence, phosphorescence
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2. Hlectrical Propertiesy, T

Be L] L] .
9\05:: Electrical potential, charge, current or resistance.
—
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1scellaneous:
Mass-to-charge ratio, mass, radioactivity.

o e.g. Mass Spectrometry (MS) = —=
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SELECTING AN ANALYTICAL
METHOD

Column 2 of Table 1-1 shows that today we have an enormous
array of tools for performing chemical analyses. There are so
many, in fact, that the choice among them is often difficult. In
this section, we briefly describe how such choices are made.

1E
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1E-1 Defining the Problem

To select an analytical method intelligently, it is essential to
define clearly the nature of the analytical problem. Such a defini-
tion requires answers to the following questions:

What accuracy is required? =~

How much sample is available? é

What is the concentration range of th‘[

What components of the sample might cause

interference? @ -

5. What are the physical and chemical properties of the @

sample matrix?
6. How manysamples are to be analyzed?

The answer to question 1 is of vital importance because it deter-
mines how much time and care will be needed for the analysis.
The answers to questions 2 and 3 determine how sensitive the

H W N =

method must be and how wide a range of concentrations must
be accommodated. The answer to question 4 determines the
selectivity required of the method. The answers to question 5
are important because some analytical methods in Table 1-1 are
applicable to solutions (usually aqueous) of the analyte. Other
methods are more easily applied to gaseous samples, and still
other methods are suited to the direct analysis of solids.

The number of samples to be analyzed (question 6) is also
an important consideration from an economic standpoint. If
this number is large, considerable time and money can be spent
on instrumentation, method development, and calibration. Fur-
thermore, if the number is large, a method should be chosen
that requires the least operator time per sample. On the other
hand, if only a few samples are to be analyzed, a simpler but
more time-consuming method that requires little or no prelimi-
nary work is often the wiser choice.

With answers to these six questions, a method can then be
chosen, provided that the performance characteristics of the
various instruments shown in Table 1-1 are known.

1E-2 Performance Characteristics

of Instruments

Table 1-3 lists quantitative instrument performance crite-
ria that can be used to decide whether a given instrumen-
tal method is suitable for attacking an analytical problem.

”» 1E Selecting an Analytical Method
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ANALYTICAL METHOD SELECTION

erformance Characteristics:

Precision:

—

o  Agreement among data obtained in same way (replicate -
measurements) Sl o Cesdy Lew (. olall oy lal azyd

o Measure of\random error

e.g. Measure glucose levels 1in a blood sample (3
replicates) by two methods: :

~ !
~ Method A: 70, 80 and 90 mg/dL

— Method B: 78, 80, and 82 mg/dlv’
- Kn 7

30 R
Which method is more precise? p= % |
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ANALYTICAL METHOD SELECTION

Precision can be expressed by calculating

standard deviation e med Lou(S) —miaey oor eaklod i s
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o Instrument Performance Characteristics

2. Bilas: a measure of systematic error ) - S
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ANALYTICAL METHOD SELECTION

Instrument Performance Characteristics

‘
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ANALYTICAL METHOD SELECTION

Instrument Performance Characteristics

Detection limit (DL): The minimum concentration or mass

of the analyte the can be detected at a kn nown confidence

wnshr -
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Lower Limit of Quantification (LLOQ): The minimum concentration —| ne' - 20
or mass of the analyte the can be quantified at a known confidence 1 pon
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ANALYTICAL METHOD SELECTION
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Dynamic Range: It 1s the range that extends from the
lowest concentration at which quantitative measurements
can be made((LLOQ) to the concentration at which the

calibration curve departs from linearity.
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Instrument Performance Characteristics

Dynamic Range |
_>.
|

Instrument Response
N
: :
‘Is
%I
'

Concentration



ANALYTICAL METHOD SELECTION

Instrument Performance Characteristics R
H ]
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Selectivity: The degree to which the analytical method is
from interference by other species contained in the

sample matrix.
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ANALYTICAL METHOD SELECTION

Instrument Performance Characteristics

Other characteristics for selecting analytical "
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Cost and availability of equipment.
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NOTES

Calibration of Instrumental Methods: x
@from the book) 5S¢
2 Eyay: flomJ

Calibration curves/ e
Standard addition methods -~ NI
Internal standard method ~
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. *Obtain a representative bulk sample from the lot.

Sampling RN homogenous laboratory sample from the bulk sample

* Convert sample into a form suitable for analysis.

Sample \ ‘R_ew_spemes that 1nterfere.> with cherr.ucal ana.lly.s1s .
Preparation *e.g: Sample pre-concentration, protein precipitation,
liquid-liquid extrfction, filtration, solid phase
extraction - (Pa! '
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