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Molarity of liquids:

The molarity of liquids Can be determined by applying the
following formula:

sp.gr x (%)% x1000
Mwt

Molarity of liquid( M) =

density of substance

Sp.gr = specific gravity =

density of water

dsubstance

Sp.gr = specific gravity = .
Hy0

(sp.gr ~ dsubstance)

Example:

Calculate the molarity of 70.5 % HNO; (w/w) (63.0 g /mol) solution that has
specific gravity of (1.420) .

Solution:

sp.gr x (g)% x1000
Mwt

Molarity(M) =



70.5
_ 1420x (W )x 1000 _ 1420 x 70.5x 10

- 63.0 63.0

=159M

Example :

w

Calculate the Molarity of NaOH (40 g/mol) solution of 50 (W) % knowing
that its specific gravity(sp.gr) is 1.525 .

Solution:

sp.gr x (%)% x 1000

Molarity(M) = .

50

1.525 x (m )x 1000

Molarity (M) = m

1.525x50x10
40

Molarity (M) = =19.06 M

Example:

Describe the preparation of (100 mL) of ( 6.0 M) HCI from its concentrated
solution that is 37.1 % (w/w) HCI (36.5 g/mole) and has specific gravity (
sp.gr ) of (1.181) .

Solution:
1A QAN e (SSal)) ¥l paalald) 38 f quad (]
_ Spgrx (g)% x 1000
HCl — Mwi
Mo, = 1.181x%x 1000

36.5



1.181 x37.1 x 1000

M =
HCI 36.5 x 100

1.181x37.1x10
36.5

MHCI = =120M

The Molarity of the concentrated acid is 12.0M
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No. of moles of Conc. solution = No. of moles of dil. Solution
also
No. of mmoles of Conc. solution = No. of mmoles of dil. Solution

Mconc. Veone. = Muit. Vil

12.0 X Vone = 6.0 x 100

_ 6.0x100

Veone = T 50 mL.

Then 50 mL of concentrated acid is to be diluted to 100 mL to give 6 M

solution

Example:

Describe the preparation of 500 mL of 3.00 M H;SO4(98 g /mol) from the
commercial reagent that is 93% H,SO, (w/w) and has a specific gravity of
1.830.

Solution:

1. We have to calculte the concentration of the original conc. Solution



sp.gr x (5,)% x 1000

M =
H2504 Mwi
93
M sy = 1.830 x = x 1000
98
M _ 1.830 x93 x 1000
H2504 98 x 100
1.830 x93 x 10
M H2504 — =17.37T M

98
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Mconc. Veone. = Muii. Vi,
17.37 X Veone = 3.0 X500

_ 3.0x500

Veone = 737 = 86.36 mL.

Then 86.36 mL of concentrated acid is to be diluted to 500 mL to give 3 M

solution.

Calculation of Normality of liquids

sp.gr x (g)% x 1000

Normality of liquid( N) =

eq.wt



Example:

Describe the preparation of 500 mL of 3.00 N H,SO4(98 g /mol) from the
commercial reagent that is 96% H,SO, (w/w) and has a specific gravity of
1.840.

Solution:
_sp.grx (;)% x 1000
N Hasos = eqwi
eq.wt = 2~
' n

For H,SO, n=2 then
eq.wt = 92—8 =49

96
1.840 x To0 X 1000
49

N H2sos =

1.840 x 96 x 1000
49 x 100

N H2sos =

1.840x96 x 10

N H2so04 = 5 =36.04 N

The Normality of the concentrated acid is 36.04 N
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Neone. Veone. = Nail. Vi,
36.04 X V¢one = 3.0 X 500

_ 3.0x500

Veone = 200 41.62 mL.



Then 41.62 mL of concentrated acid is to be diluted to 500 mL to give 3N

solution.

Excercise 1:
A solution of 6.42 (w/w)% of Fe(NOs); (241.86 g/mol) has a specific gravity of
1.059 g/mL. Calculate:

(a) the molar concentration of this solution.
(b) the mass in grams of Fe(NOj3); contained in each liter of this solution.
Excercise 2:

A 12.5% (w/w)aqueous solution of NiCl, (129.61 g/mol) has specific gravity of
1.149. Calculate:

(a) the Molarity of NiCl, in this solution.
(b) the molar concentration of CI in the solution.

(c) the mass in grams of NiCl, contained in 500 mL of this solution.

Excercise 3:
A solution was prepared by dissolving 327. 8 mg of NazPO, (163.9 g/mol) in

sufficient water to give 750 mL . Calculate:
A) The Molarity and Normality of the solution.

B) the Molar concentration of Na* in the solution.



