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Molarity of liquids:

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

sp.gr x (g)% x1000
Mwt

Molarity of liquid ( M) =

__density of substance

Specific gravity ( Sp.gr) =

density of water

substance

d
Specific gravity ( Sp.gr) = d
Ho O

(sp.gr = dsypstance) aS dH20=1

Example:

Calculate the molarity of of HNO3 (63 g/mol) solution of 70.5 (5) % and

its specific gravity(sp.gr) is 1.420 .



Solution:

sp.gr x (g)% x 1000

Molarity (M) = M
_ _1420x (725)x 1000 _ 1420x70.5x 10

=159M

63.0 63.0

Example :

Calculate the molarity of NaOH (40 g/mol) solution of 50 (W) % knowing

that its specific gravity(sp.gr) is 1.525 .

Solution:
w
. sp.grx (—]% x 1000
Molarity (M) = 15/1‘;)4
1.525 1000
Molarity (M) = —— &3" i = 2RI 0 - 19.06 M
Exercises:

1. Calculate the molarity of perchloric acid HCIO4 (100.05 g/mol) solution

of 71 (W) % knowing that its specific gravity(sp.gr) is 1.67 .

2. Calculate the molarity of H3PO4 (98 g/mol) solution of 86 ( ) %

knowing that its specific gravity(sp.gr) is 1.71 .



Example:

Describe the preparation of (100 mL) of (6.0 M) HCI (36.5 g /mole) from its
concentrated solution that is 37.1 % (w/w)% and has specific gravity ( sp.gr)
of (1.18).

Solution:
Al 0 SR (38 all) (haa¥) Gaalad) 38 5 canand | Y
M _ spgrx (g)% x 1000
HCl = Mwi
Muci = 1.18x§5x 1000
My = 118371210 _ 10y )

36.5

The Molarity of the concentrated acid is 12.0M

) ARERT g 58 al Gaalal) (e 0380 qglhaall aaall Gilal LAY ¢ gl ) cadi oY)
LS g (JUall 138 B jilla Y+ +) o gthaal aaal)

No. of moles of Conc. solution = No. of moles of dil. Solution
No. of mmoles of Conc. solution = No. of mmoles of dil. Solution

Mconc. Vcone. = Muit. Vdil.

12.0 X Veone = 6.0 X 100

6.0x100
12

Vconc = = 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 H2SO4 (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 calculate the concentration of the original conc. Solution

sp.gr x (%)% % x 1000
M.wt

M H2s04 =

1.830 x> x 1000

M — 100
H2S04 o8
1.830 x93 x 10
M H2s04 = o8 =17.37T M

Alla 04 4) uslhaall anald) ) 4ddds o 38 sall aalad) (e 0340 o slhal) anal) Gilual
£ Al CiRR ) g8 gadad (JUal) 130

Mconc. Veone. = Miuit. Vdil.
17.37 X Veone = 3.0 X 500

_3.0x500

conc — 1737 = 86.36 mL.

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

solution.



Exercise:
Describe the preparation of 250 mL of 2 M acetic acid CHzCOOH (60

) 0% and its

w
g/mol) solution from its concentrated solution that is 99.5 (;

specific gravity(sp.g ) is 1.05 .

Calculation of Normality of liquids

sp.gr x (g)% x1000

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.gr x (g)% x 1000

eqwt

Normality (N H2sos ) =

Mwt
GQWt = T

For HoSO4 n=2 then



eq.wt = 92—8 =49

96
1.840 x To0 X 1000

49

Normality (N H2sos ) =

1.840x96 x 10

Normality (N H2sos ) = 5 =36.04 N

The Normality of the concentrated acid is 36.04 N

Silla 04 v) qugthall anad) 1) 4idds g S al) paalad) ¢ 0341 G sliaall aaal) ciluad
A CRBATY ¢y il galad (JUial) 1A b

Nconc. Veone. = Nail. Vil
36.04 X Vcone = 3.0 X 500

3.0x500
36.04

Veone = =41.62 mL.

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

solution.

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

(a) the molar concentration of this solution.
(b) the mass in grams of Fe(NO3)3 contained in each liter of this solution

Answer:



a) To calculate the molar concentration of the solution

B sp.grx(%)% x 1000

M =
Fe(NO3)3 Mwt
M 1.059x % x 1000 0281
Fe(NO3)3 = 52160 = (.

(c) the mass in grams of Fe(NOs)3 contained in each liter of this solution(i.e:
the concentration of solution in g/ L).

Weight (g) = Molarity x volume(liter) x M.wt
Weight = 0.281 x 1 liter x 241.86 = 67.96 ¢
The concentration of solutionin g/ L=67.96 g/ L

Example:

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.

Answer:
(a) the Molarity of NiCl; in this solution

sp.gr x (%)% x1000
NiCI2 Mwt

1.149 x%*2 x 1000

— 100 —
MNiClz 79,61 0.569 M

(b) the molarity of CI concentration in the solution.



NiClL, — Ni¥* + 2Cr

Each 1 mole gives 1 mole 2 mole
Molarity of CI" = 2 x Molarity of NiCl;
Molarity of CI'= 2x 0.569= 1.138 M

(d) the mass in grams of NiCl; contained in 500 mL of this solution.

Weight ( g) = Molarity x volume(liter) x M.wt

Weight = 0.569 x ( %) Lx 129.61 = 36.87 g

Example:

A solution was prepared by dissolving 327. 8 mg of NasPOs (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.
Answer:

A) The Molarity and Normality of the solution

Wt(g) X 1000
M.wt x VL.

Molarity(M) =

327.8 mg
1000

Weight of NasPO4(g) = =0.3278 ¢

0.3278x1000

=0.00267 M =2.67x10°M
163.9x 750

Molarity(M) =
Normality (N) = Molarity(M) x n

(M) = X [ no. of cations x its valency (cation charge)]

8



For NasPOs (m)= X [3 Na™ x(+1)]=3
Normality (N) = 2.67 x 102 x 3=8.01 x 10°N

B) the Molar concentration of Na* in the solution.
NasPOs — 3 Na* + PO/

1 mole 3 mole

Molarity of Na* = 3 x Molarity of NazPO4

Molarity of Na* =3 x2.67x10° =8.01x 103 M

Exercise:

A solution was prepared by dissolving 32.92 g of KsFe(CN)e (329.24 g/mol)

in sufficient water to give 700 mL . Calculate:
A) The Molarity and Normality of the solution

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



