In addition to the concentration units described above, there are three other
wavs of expressing the concentration of a solution containing either a solid or a
liquid solute. namely. molarity (M), normality (N) and molality.

Molarity (M) s defined as (he number of mol of solute dissolved in 1 litre of
solution.

Normality (N) 18 defined as the number of geq dissolved in

Molahity (mol/kg) is defined as the number of mol of solute dissolved in |

1 litre of solution.

kilogram of solvent.
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From the definition of normality,

itis thus possible to f
olute in g/l (@ modified expression
s

ind the concentration of
of the density).

o

Concentration in g/l

= normality (N) x equivalent weight (2.11)

.

Example2.14 A solution of caustic S0
at 333 K (60°C). The density of the
normality and molality of the solution,

dain water contains 209% NaOH (by weight)
solution is 1.196 kg/l. Find the molarity,

Solution Basis: 100 kg solution of caustic soda

The solution contains 20 kg NaOH.

Density of the solution = 1.19¢ kg/l

Volume of the solution = 11?86 =83.62 1

. 20 3
Moles of NaOH in the solution = 10" 0.5 kmol = 500 mol

moles of solute

Molarity (M) =

volume of solution
= ﬂ =5.98
83.62

For NaOH. since it is univalent,

Molecular weight = equivalent weight

Therefore, |
Normality (N) = molarity (M) = 5.98

Moles of solute

Molality = weight of solvent
_ 300 _ ¢ s mol/kg Ans.
~ 80

' “H-CH-OH);,
anolamine (TEA), 1.e., N(C H-CH, 3

. . ., N(CH,CHOM,
Example2.15 Aqueous solution of trieth rity of the solution if the density ¢

i ola
contains 50% TEA by weight. Find the m
the solution is 1.05 kg/I.

SOIUtion Basis: 100 kg TEA solution

The solution contains 50 kg TEA. o
Molecular weight of TEA =



~

) Stoichiometry

: 50 _ 6 kmol
Moles of TEA present in the solution =749 ~ 0.335

100 _ 95241
Volume of the solution =775 =95.

i (@]x 000 =3.524M  Au
Molarity of the solution =| 95 24
onis expressed in different ways. Som
mole %, amount of volume dlssol.\red
of them can be converted iny

The solubility of a gas in aliquid or §olut1
ion are weight %,

common ways of express .
d mole ratio. Any one

at specific conditions an
another easily.

rﬂ
Example2.16 The concentration of CO2 is measured to be 0.206 kmol p;:\r‘lfmol
monoethanolamine (MEA) in a20% (by weight) aqueous MEA solutnqn. ssu
ino the density of the solution to be nearly 1 0kg/l, find the concentration of CO.

as weight % and mole % in the solution.
Solution Basis: 100 kg aqueous MEA solution

The solution contains 20 kg MEA.
Chemical formula of MEA = NH,CH,CH,OH

Molecular weight of MEA = 61
Moles of MEA in the solution = 2—(1) =0.3279 kmol

CO, dissolved in the solution = 0.206 x 0.3279 = 0.0675 kmol
Weight of CO, =0.06754 x 44 =2.973 kg
(100 —22.973)

Moles of water =

T =4.2793 kmol
Table2.1  Composition of | ean MEA
Component Ky

ol M;)le Molecular Weight WeiT

" Jo weight kg %g
W g M)
MEA 0.3279 o '8 (s /
e 0321 00 - 2(/).U27 77.03

: ‘ |44 20.00

Total 4.6747 T%m\u:; -

100.00 100 00
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