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3 Intmductlon. 3 | @

: ie Is with the analysis of
) Analytical &hcmsmggs the branch of cimmmtry ihd{ dea ! yd )
y tance ’ cation, an e
b  (different substances and it involves the sgpax‘dnon zdu%tg ication, an L
: qu‘mtiﬁcaﬁm of matter. by using of classical methods along with modern scientific
z instruments to achieve all these purposes. Analytical chemistry divided to :
> (A) Qualitative analysis which deals with the identification of elements, ions, or
Y
5 compounds present in a sample (tells us what chemicals are present in a mmpie}
§ b“/&.;ﬁ“‘” \ ) k“ e 2 |
; (B) Quantitative analysis which is dealing with the determination of how much of
% el < ’
;\

s

one or more component is present (tells how much amounts of chemicals are present
ina s‘mpie‘gs This analysis can be divided into three branches.
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S} Chemical analysis methods:

{1} Volumetric analysis (Titrimetric analysis): The analyte reacts with a measured
volume of reagent of known concentration, in a process called titration. f/\m\

{2} Gravimetric analysis: usually involves the selective separation of the analyte by

e amrpzmuon fol!owed mass (of the precxpxtate)

3) Iﬁstrumental analysxs. They are based on the measurement of a physical
roperty of the sample, for example, an electncal property or the absorption of
ectromagnetic radiation. Examples are spectrophotometry (ultraviolet, visible, or

mfrared), mass spectrometry, nuclear magnetic resonance spectrometry (NMR ), X-ray
spectroscopy.
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Solution: Homogeneous mixture of two or more substance produce from

dissolved (disappeared) solute particle (ions, atoms,
amount) between solvent particle (larger amount).
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molecules) (lesser

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

Can’'2 Jo8

& Qmwentr%utmn has a large amount of solute. Dilute Solution: has

WM et

small amount of solute.
i Emgamrziteﬁ:i solutions: if the amount of solute dissolved is less than the
solubility limit, or if the amount of solute is less than capacity of solvent.
% Saturated Solution: is one in w

hich no more sOlute
given amount of sol

can dissolve in a
vent at a given temperat ure, or if th

equal to capacity of solvent.
% Super saturated solutions:

solute that exceeds the normal solubility imit

1 amount of solute

solution that contains a dissolved amount of

{saturated solution). Of

N capacity of solyent. This it's

0 . o v 'd;
solution contains a larger amount of solute tha

accurs when the solution is heated to a high temperatyre
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Classification of solution based on solute de‘thle size
L rS g
ﬁxk‘iqﬁ‘f A b § ek L\,, - \;ij\m 2.5 A

{1) True sﬂlmmm »\ mmt)g_wnmm mlxmm of two or more substance in which
substance (solute) has a particle size less than 1 nm dissolved in solvent. Particles of
irue solution cannot be filtered through filter paper and are not visible to naked eye
(NaCl in water).

(2) Susy yension solution: heterogeneous mixtures which seftles on standing and
its components can be separated by filtrating (Amoxcycilline Antibiotics), particle of
solute visible to naked eye. |

(3‘3 Colloidal solution: homogeneous mixture which does not settle on standing,
»n filterable, solute particle visible with electron microscope (milk).

@

Atomic and molecular weight:

Mass of an atom, based on 12 as the atomic weight of carbon-12. while molecular
weight is calculated in practice by summing the atomic weights of the atoms making
up the substance's molecular formula.

Example (1): v

Calculate the number of grams in one mole of CaSO4.7H20 (calculate gram
molecular or formula weight). - ~

Solution: One mole is the formula weight expressed in grams. The formula weight is
(Ca=40.08, S=32.06, 0=16.00, H=1.01)



M.wt of CaS0,.7H,0
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H.W. Calculate the mo lecular weight of :
1- Ca(OH),

2- H3504,

3- Benzene

4- CoHsOH

5- Aspirin CH O ’

Mole concept:

Avogadro's number: is ‘the of
substance The units may be electrons.
depending on the nature of the subst: ance(def;

number Lni

its

atoms,

262.28 (gm/mol)

mole

in

one ol any

10ns, or molecules,

ined as its weight in grams),

equal to 6.022x1023
;,M e s
i weight
' mole = ight (g)
formula weight (@) |
M‘w mple (2): Calculate the number of moles in 500 mg Na2 W4, ( -
Solution: Q—T«L‘s A ’;jsc N
(A.wt W“ 183,84 g/mole , Na = 23 g/mole, O = 16 g/mo] ) SLAN j
;‘rmw"m”mw ' + {ﬁ/ 7 }, 2349
wit (mg} 500 (m ‘ |
| ~mmole = = ¢ ,fg) = 1.706 mmole
| M. Wt( } 293.8¢( ]
mmole mmole
mol mmole 1.706 = 0.00170 mol
R S mo
*> 1090 IGGO
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E . W. How many molecules are contained in 25.0 g 2.

2 \{ xample (3): how m hgr in 0.250 |

2. ww many milligrams are in 0.250 mmole;He203 (ferric
f oxide). (A.wt O= 16 g/mole , Fe -~ 55.85 p/mole)

F k Mwt of Fie, O, = Fo X2 = §585%2 = 111.7
| Ox3=16 x3 = 48.0
| i
’ 159.7
| mg -
wit (mg) = mmole X M, wt ( e
ﬁ = 0.250 mmole X 159. 7:-:‘5%-; = 39.9 mg

Example (4): Calculate the number of mole of NaCl required to prepare
?’;fa of ﬁwﬂ according to the equation: ( Na=23 ,CI=35.5, N=14 , Ag
107.86, O = 16 g/mole).

AgNO; + NaCl ——————— NaNO; + AgCl

wt : iKg \ [ 1000g o
e _ w28 V. f OB A ¢ ogmal
Pyl s(aeel) (sz) (143. 36(- 9) ’(14%3. 36(-2)

2,

ing to the balance equatlon the mole ratio between NaCl & AgCl
1:1 therefore we need 6.98 mol of NaCl .

3

alculate the number of mole of Ca(HCO3)2 required to
prepare 1.5 mol of CO2 according to the equation.

3 xample (‘?}

> CaCly + 2C0O5 + 2H,0

1 mole 2 mole
| ke 1.5 mole
o Le
2.4 =1.8x« 1

" »0.75

Or: No. of o e g
O. of mol of Ca(HCO3), = No. of mol of COoes
=1.5x05=0.75 mol of Ca(HCO3),
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