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LECI1: Introduction to Analytical Chemistry \Q;Q

,Definition, Scope and Classification &Cj@

Y N

Analytical
Chemistry

Analytical chemistry j ch of chemistry that deals with the analysis
of different substances,. andNitnvolves the separation, identification, and the
guantification of m : using of classical methods along with modern
scientific instrum &chieve all these purposes. Analytical chemistry is often
described as t;{@ of chemistry responsible for:

@cterizing the composition of matter, both qualitatively and

qua@ély.

Q‘fés 2. Improving established analytical methods.

3. Extending existing analytical methods to new types of samples.

4. Developing new analytical methods for measuring chemical phenomena...
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L The scope of analytical chemistry:

The science seeks ever-improved means of measuring t %zmical
composition of natural and artificial materials by using techniques Q entify the
substances that may be present in a material and to determine @act amounts of
the identified substance. Analytical chemistry involve% atysis of matter to

determine its composition and the quantity of eact‘ij@)
Analytical chemists detect traces of toxic chenK; i

matter that is present.

water and air. A detection

of the component in qualitative analysis ¢ he basis of the method or the
procedure of its quantitative analysi§\ reaction may be incomplete in

gualitative analysis, while in quanti nalysis the reaction should be complete

and give clear and known prt@
¥
>

¥
>
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L Analytical chemistry consists of:

(A) Qualitative analysis: which deals with the identification of elggments; ions,

or compounds present in a sample (tells us what chemicals ar@resent in a

sampie). Q)
ple) Q)QO

(B) Quantitative analysis: which is dealing with the d&wnation of how much
of one or more constituents is present (tells how fmu ounts of chemicals are

C
present in a sample). This analysis can be divig\‘ into three types:

(1) Volumetric analysis (Titrimetric® IS): is measured the volume of a
solution containing sufficient reagent,@act completely with the analyte.

<

(2) Gravimetric analysis: }%&nc methods, determine the mass of the analyte

or some compound chemngic ated to it.

(3) Instrumental@s: These methods are based on the measurement of

physical or cher@a
related to t )&mcentrations or amounts of the components in the sample. These

properties using special instruments. These properties are

method Qe) ompared directly or indirectly with typical standard methods. These

me onsist of:

Q‘b&
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a) Spectroscopic methods: are based on measurement of the interaction betwee
electromagnetic radiation and analyte atoms or molecules or on the product'. @
such radiation by analytes (ultraviolet, visible, or infrared), fluori t&c
spectroscopy (absorption, emission), mass spectrometry, nucl agnetic

resonance spectrometry (NMR), X-ray spectroscopy (absorption, @orescence).

b) Electroanalytical methods: involve the measu eﬁ) such electrical
properties that wanted to be determined, zc pH measurements,

electrodeposition, voltametry, thermal analysis, al, current, resistance, and

N

c) Separation methods: They mean th ion of one component or more from

quantity of electrical charge.

a mixture of components in solid, Ii@ nd gas cases. These methods are included

with instrumental methods lehe instruments and equipment's are used in

separation processes. The@ thods involve precipitation, volatilization, ion

exchange, extracti%@mvent and various chromatographic methods.
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v Measurements in Analytical Chemistry:

Units of Measurement: A measurement usually consists of a unit and er

expressing the quantity of that unit. These units are called SI after the

Systéme International *Unités. Sometimes it is preferable to expr asurements

\\QQO

without the exponential term,

Classification of Analytical methods

Melting point
Colour
Qualitative
Odor

solubility

Gravimetric

Quantitative .
Volumetric

Chromatography
Qualitative Electrophoresis
\- " Physical properties
Spectroscopy

Quantitative \
Mass spectroscopy

N

Solvent (larger amount) + Solute (lesser amount) = Solution Solvent

&
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measurements or identified qualitatively. Q)QO

moles of solute per liter of solution; however, the subtle difference between

Molarity and Formality : Both molarity and fo:@@ress concentration as
is

them. Molarity is the concentration of a parti chemical species. Formality, on

the other hand, is a substance’s total con% tion without regard to its specific

chemical form. There is no differ etween a compound’s molarity and

formality if it dissolves withoufdj Q;ﬁ:g into ions. The formal concentration of

a solution of glucose, for )&9, Is the same as its molarity. Normality:

eacts stoichiometrically with another chemical species.

Normality defines con 'n@m in terms of an equivalent, which is the amount of
té;}

one chemical spec'gsx

Molality :lIt_is\used in thermodynamic calculations where a temperature
independe \ of concentration is needed. Molarity is based on the volume of
soluti contains the solute. Since density is a temperature dependent property,
a Q@t{on’s volume, and thus its molar concentration, changes with temperature.
g using the solvent’s mass in place of the solution’s volume, the resulting

ncentration becomes independent of temperature.

&
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—
Weight, Volume, and Weight-to-Volume: Percents Weight percent (% w/w b
volume percent (% v/v) and weight-to volume percent (% wl/v) e%@
concentration as the units of solute present in 100 units of solution. %

Parts Per Million and Parts Per Billion: Parts per million (ppm@ parts per
billion (ppb) are ratios that give the grams of solute in, respectj one million or
one billion grams of sample. If we approximate the den K@)ﬁ gueous solution
as 1.00 g/mL, then we can express solution concen ti@\n ppm or ppb using the

following relationships.

WA

PFm:jigE:lnr,B':ﬁj :*-‘Fh=£gg'=fl',ﬁ'=ﬁ?

1
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6
Detection Limit: The smallest amount or concentration of an analyte that can%o§)

detected by a given procedure and with a given degree of confidence.

Table 2. Common Units for Reporting Concentration % D

Name Units Symbol

m()]c.\ S( 'lulc f\i

molarity
nolarit) liters solution

moles solute

formality
) liters sulun()n

cqul\ alents solute

normality
‘ liters solution

L moles solute
molaity kilograms solvent

grams solute

$ . Oy y
vioht perce ) :
weight percent 100 grams solution 0 wiw
mL solute

100 ml. solution

volume percent % viv

rrams solute
b % \\‘/\'

weight-to-volume percent 100 mL solution

grams solute

.
parts per million 10" grams solution PP

grams solute

{‘ parts per billion ppb

&

10" grams solution




