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INTRODUCTION TO INSTRUMENTAL
ANALYSIS



OUTLINE:

Classification of Analytical Methods
Types of Instrumental Methods
Instruments for Analysis

Selecting an Analytical Method

Calibration of an Instrumental Methods
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Definitions

Analytical Chemistry: The Science of Chemical Measurements.

Analyte: The compound or chemical species to be measured,
separated or studied.
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Qualitative instrumental analysis is that measured property that
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CLASSICAL AND INSTRUMENTAL METHODS S
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CLASSICAL: ﬁ@w w®
Qualitative - identification by color, indicators, boiling points,
tive drug
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Quantitative - mass or volume (e.g. gravimetric, volumetric)

INSTRUMENTAL:

Qualitative- chromatography, electrophoresis and identification
by measuring physical property (e.g.. spectroscopy, electrode
potential)

Quantitative- measuring property and determining relationship
to concentration (e.g. spectrophotometry, mass
spectrometry). Often, same instrumental method used for
gualitative and quantitative analysis.




Types of Instrumental Methods

Example methods

Radiation Emission spectroscopy,
emission fluorescence,
Spectroscopy phosphorescence, luminescence
Technique | p o diation Absorption spectroscopy
absorption spectrophotometry, photometry,

nuclear magnetic resonance NMR

Electrical potential | Potentiometry

Electrical charge Coulometry

Electrical __— —
Technique | Electrical current oltammetry - amperometry,
y . —
Electrical Conductometry
resistance
Thermal Thermal Thermal gravimetry, calorimetry

Technique 7 B
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Instrumental Methods
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Block diagram for the overall process of instrumental measurement.
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Example: spectrophotometry
Instrument:

Stimulus:

Analytical response: light absorption
Transducer: photocell

Data: electrical current
Data processor: current meter
Readout: meter scale
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DATA DOMAINS: way of encoding analytical response in electrical or non-
electrical signals.

Interdomain conversions: transform information from one domain to another.

: : Photocell Current Meter
Light Intensity >Current >Scale
Detector
device that indicates change in environment
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Transducer Sensor
device that converts non- device that detects physical,
electrical to electrical data chemical or biological properties
tojelectrical data




Block diagram of a fluorometer
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FIGURE 1-3 A block diagram of a fluorometer showing (a) a general diagram of the
instrument, (b) a diagrammatic representation of the flow of information through various

data domains in the instrument, and (c) the rules governing the data domain transformations

during the measurement process. 3



