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Volumetric Analysis (Titration)

e Volumetric analysis (or Quantitative chemical analysis) is used

for determining the content of a specific component in a sample.
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e The principle of volumetric determination is the chemical reaction
between a standard solution (of known concentration), which is
usually added, and a given volume of a substance to be determined
In a titration flask.
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e The solution of known concentration is called "the standard
solution”.
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e The process of adding the standard solution until the reaction is just
complete is called ""titration™.
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e Equivalent point is the point in a titration where the amount of
standard solution added is chemically equivalent to the amount of
analyte in sample.
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e End point is the point in a titration when a change in color of
indicator happens that signals that the amount titrant added is
chemically equivalent to the amount of analyte in sample.
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e Indicator is a substance used to indicate when the end point has
been reached. (Usually by changing color).
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e A primary standard is a highly purified compound that serves as
a reference material in all volumetric analysis methods.
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e Stander solution is prepared by dissolving a primary stander in a
known volume of suitable solvent.

Atalia Cada (g (pne paan o enls¥) el 33le 3 5ok e ouildl) Jslaall jonny @

5
eld daaa glld o ;i) ) eyl dgaé pprdlas)



Al-Rasheed University
College |ANALATICAL CHEMISTRY LABROTORY | Lab.2

e Important requirements for a primary standard are : s <lilic
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1. Have a high purity. Alle 3 5las ld
2. Stability toward air. (dose not (dshll jaia¥) ¢l sell 85 i
absorb moisture)
3. Absence of hydrate water. (sl 2883Y) diaia olie clliady
(dose not lose water)

4. Available at low cost. A8 481Sy 5 4d gia

5. Good solubility in titration el Jslae s Al 3 il
solutions.

6. Large molar mass. (To sWa¥l e Jdall) e ddge A &l
minimize the relative error (o-bdll Jslsall jumas duleal 48) al)
associated  with  weighing
during the preparation of
standard solution).

Important conditions for volumetric analysis reaction:

1. A simple reaction which can be expressed by a chemical equation
and the substance to be determined should react completely with
the standard solution. Jel& 4 i dilas Aalas Aol g e i) (S Jasy Je
ML el il J slaall 33le e LgiaeS (G ) yall 3alall

2. The reaction should be proceeding at high speed..ide e ju Jelil)

3. An indicator should be available. —l<l 5 sy

4. Equilibrium constant must be very large. "_sS 058 o) s )il <l
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Requirements for volumetric analysis (titration): esal Jidaill el
(gl

1. Accurate measuring vessels, including burettes, pipettes,
Erlenmeyer flask, and volumetric flask. i 5 3ada Ludl clalsy il
Ageaal) Al e ala 3l Gl dalasd) daldl

2. A primary stander to prepare the standard solution. sbu¥) el ssle
conbil) Jslaall jumatd
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3. An indicator to detect the completion of the reaction. sl i<l sal
Jelaill d4lgs ddass

Pipette Burette Erlenmeyer flask Volumetric Flask

Classification of reactions in volumetric analysis: disill clels Caias
eaal)

1. Neutralisation reaction (reaction between base and acid). <l
(Laalall g 3aclall  Jelall) Jatadll

2. Complex formation reaction (lons or compound combination to
form soluble dissociated ion or compound). s < sl) Seall G 5 Jelis
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3. Precipitation reactions (form a simple precipitate). <8 CSlels
R

4. Oxidation-reduction reactions (include all reactions involving
change in oxidation number or transfer of electrons among the

reaction substances). lef sy Sl cdlelall JS Jadi) JI Y1 5 3008y cdleld
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Calculations of volumetric analysis: ss=l) Jadaill ciliboa

e Standard solution which contains a known weight of the primary
stander in a definite volume of the solution.

e Molar solution which contains 1 gm molecular weight of the
primary stander per liter of solution. ¢ sisy 3l Jslaall g : Jsall Jolasll
ostaall e i) JST ula) el 3alad sl sl eal e ) (e
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Weight (wt.) 1000

M =
Molculer Weight (M.wt) " Volume (mlL)

¢ Normal solution which that contains Igm equivalent weight per
liter of solution. ¢ (88 s ol e ) (e (s sing 3 Jlaall 5o 0 oy i) Jsladll
slaall e 1Y 8 alal) e sale

Weight(wt.) 1000
= X
Equivelent Wight(eq.wt.) Volume (mlL)

e Part per million(ppm):Milligrams of solute per liter of solution.

Wight of Solute (img)

ppm = Volume of Solution (L)
ppm = v (mL) * 10

ppm =M x M.wt x 1000
For titration reaction:

aA + bB - product

Standard unknown
(titrant)  (titrand)

At equivelent opint:

No. of mmol (milie mole)of standard(A) = No. of mmole of unknown(B)
Ny Vy = Ng=*Vp

Or My * VyxR = Mg Vg (R= b/a)

eld daaa glld o ;i) ) eyl dgaé pprdlas)



Al-Rasheed University
College |ANALATICAL CHEMISTRY LABROTORY | Lab.2

e Equivelant weights
A. Equivelent weight in neutrilization reactions.
The equivelent weight of Acid is that the weight of it which
contians one-grame atome of replaceable hydrogen.

M wt.of acid
No.of active H*

Equivalent weight of acid =

Example equivelent weight of H2SO4 = M.wt of H2S04/2
equivelent weight of H3PO4 = M.wt of H3PO4/3

The eqgivelent wight of Base is the wight of it which contians one
replaceabel hydroxyl group.

M wt.of base
No.of active OH-

Equivalent weight of base =

Example equivelent weight of NaOH = M.wt of NaOH/1

B. Equivelent weight in Oxidation-Reduction reactions.
The equivelent weight of an oxidant or a reductant is the
number of electrons which one mole of the substance gains
or losses in the reaction.

Formula weight (gm/mole)

Equivalent ight =
quivatent werg No.of electrons gianed or lost

Example
5C,0; + 2Mn0; + 16H* - 10C0, + 2Mn*? + 8H,0

F.wt MnO, F.wt C,0,

eq.wt Mn0O, = z eq.wtC,0, = >

eld daaa glld o ;i) ) eyl dgaé pprdlas)



