Analytical chemistry



a) Qualitative
analysis

b) Quantitative
analysis




Qualitative analysis

( )

Definition: Knowing the of substance present in the solution.( i.e. it’s quality).

Examples: ( Iron (Fe), Copper (Cu), Calcium, ......... etc.)

‘Identification of chemical components is done by:
1) Physically : (Color, Odor, Shape)

\2) Chemically : (Components of the sample)
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Definition: Knowing quantity of substance present in the solution.

.

r

Examples : the quantity of a certain substance in the sample
solution (10% Fe, 3% Na, 5% C|, .................. etc.).

\.

fl) Traditional method:

Volumetric analysis: Knowing the concentration of the sample,
kexample: (titration method).

s

2) Modern method:

Instrumental technique: (Spectrophotometric analysis)

.




Important Definitions



Atom




Atom

It’s the smallest building unit for an element.

It consists of a nucleus containing combination of
neutrons and protons.

The number of protons determines the identity of the
element.

One of more electrons bound to the nucleus by electrical
attraction.

Examples : Carbon (C), Hydrogen (H), Oxygen (O),
Nitrogen(N), Ilron (Fe), Sulfur (S), Aluminum (Al),
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Atomic weight (At.wt)

Its the weight of a single atom.

Its the summation of number of protons and
neutrons .

It’s unit atomic mass unit (a.m.u.)
It’s written under elements in the periodic table

Examples:

1. At.wt of Hydrogen (H) =1 a.m.u.
At.wt of Carbon (C) =12 a.m.u.
At.wt of Oxygen (O) = 16 a.m.u.
At.wt of sodium (Na) =23 a.m.u.
At.wt of Chloride (Cl) = 35.5 a.m.u.
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Molecule

OXygepn




Molecule

* |t consists of 2 or more atoms which have
chemically combined to form a single species.

* |ts may be consist of same or different types
of atoms.

 Examples : carbon dioxide (CO:), water (H20),

sulfuric acid (H250a4), table salt (NaCl), acetic
acid (CHsCOOH), hydrochloric acid (HCI).



Water molecule (H20)

°

Hydrogen Hydrogen
Electrons from hydrogen

(a) Electron shells in a (b) Distribution of partial
water molecule charges in a water
molecule



Methane molecule (CHa)




Molecular weight (M.wt)

* |ts the weight of a whole molecule.

e j.e. the summation of the atomic weights of
the atoms that present in the molecule.



How to estimate the molecular
weight (M.wt)?
Ex(1): Find the M.wt of the water (H20)?
* Given that:

1. Atomic weight of Hydrogen(H) =1 a.m.u.
2. Atomic weight of Oxygen (O) =16 a.m.u.



M.wt of the water (H20)

Solution:

e M.wt = (no. of the (H) atoms*At.wt of the H)+
(no. of the (O) atoms*At.wt of the O)

e M.wt = (2*At.wt of hydrogen) + (1*At.wt of
oxygen)

e M.wt=(2*1) +(1*16) =18 a.m.u.
 The molecular weight of water is 18 a.m.u



M.wt of Methane gas

* Ex(2): Find the M.wt of the methane gas (CHa4)?

* Given that:
1. At.wt of (C) =12 a.m.u.
2. At.wtof (H) =1a.m.u.



M.wt of Methane gas

Solution:

e M.wt = (no. of the (H) atoms*At.wt of the H)+
(no. of the (C) atoms*At.wt of the C)

« M.wt = (4*At.wt of hydrogen) + (1*At.wt of
carbon)

e Mwt=(4*1) +(1*12) =16 a.m.u.
 The molecular weight of methane is 16 a.m.u



M.wt of Sulfuric acid

Ex(2): Find the M.wt of the sulfuric acid (H2504)?
* Given that:

1. Atomic weight of Hydrogen(H) =1 a.m.u.

2. Atomic weight of Oxygen (O) =16 a.m.u.

3. Atomic weight of Oxygen (S) =32 a.m.u.



M.wt of Sulfuric acid

Solution:

e M.wt = (no. of the (H) atoms*At.wt of the H)+
(no. of the (O) atoms*At.wt of the O)+(no. of the
(S) atoms*At.wt of the S)

e M.wt = (2*At.wt of H) + (4*At.wt of O) + (1*At.wt
of S)

e M.wt=(2*1) + (4*16) + (1*32) =98 a.m.u.
 The molecular weight of sulfuric acid is 98 a.m.u



M.wt of Ferric sulfate

Ex(3): Find the M.wt of the Ferric sulfate
((Fe)2(SOa)s)?
* Given that:

1. At.wt of (Fe) = 56 a.m.u.

2. At.wtof (S) =32 a.m.u.

3. At.wtof (O) =16 a.m.u.



M.wt of Ferric sulfate

Solution:

e M.wt = (no. of the (Fe) atoms*At.wt of the Fe)+
(no. of the (S) atoms*At.wt of the S)+(no. of the
(O) atoms*At.wt of the O)

e M.wt=(2*At.wt of Fe) + (3*At.wt of S) +
(3*4*At.wt of O)

e M.wt=(2%56)+(3*%32) +(3*4*16) =400 a.m.u.

 The molecular weight of Ferric sulfate is 400
a.m.u



Home work

* Find the M.wt of the Following compounds:
1. Acetic acid (CH3COOH).

Ferrous sulfate (FeSOa).

Aluminum Phosphate (AIPOa).

Potassium Nitrate (KNOs).

= W N



Home work

e Given that:

» At.wt of P =31 amu
» At.wt of C=12 amu
»At.wt of H=1 amu
» At.wt of Al =27 amu
» At.wt of S =32 amu
»At.wt of N =14 amu
» At.wt of O =16 amu
» At.wt of K =39 amu
» At.wt of Fe =56 amu



Thank you



