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Density and speeifie gravity of solutions

density(( 1

express the mass of a substance per unit volume

...... Kg/L, g/ml

)Speeifie gravity( 2

The ratio of the mass of a substance to the mass of an equal
volume of water

unit less(.(

Example:

Calculate the molar concentration of HN O3 (63.0 g/mol) in
a solution that has a specific gravity of 1.42 and is 70.5%
HNO3s (w/w).

)Mw=63.0 g/mol) HNOs
JHNOSs (w/w %70.5(( 1.42



d=1.42 g/ml ( )
Mw = 63.0 g/moi mass% = 70.5 (w/w)
102 )

M 4. %(

Mw

M =
63

Example:

Describe the preparation of 100 mL of 6.0 M HC1 from a
concentrated solution that has a specific gravity of 1.18 and
Is 37% (w/w) HC1 (36.5 g/mol).

6.0) M) )100  ( HC1
37) % HCL (wiw)) )1.18(

Solution:

v2=100 ml Vj —2?

M2=6.0 M Ml = ??

% HC1=37% (w/w) Mwhci = 36.45 g/mol

IMJ(



dx % xio 1.18x37x10
M =11.98M
Mw 36.45

2 2

11.98 xVj =6x100

=>v,=50ml

Determining the formula of a compound

Chcmical Formula

Emperical Formula Molecular Formula

ch2o



Molecular Formula = L x Emperical Formula

3 2

_ M” of Molecular Formula
M?. of Emperical Formula

Example:

Which of the following is not an empirical formula?
a) CH b) CH20 ¢) AICIs | (1) H:0 -
e) N20s



Solution:

"Empirical Formula"

Molecular Formula = H22?2

But the empirical Formula = HO.

(Molecular Formula) (Empirical Formula)

Example:

Determine the empirical and molecular formulas for a
compound that gives the following analysis "in mass
percent".
71.65% CI 24.27% c 4.07% H
The molar mass is known to be 98.96 g/mol.

71.65% C1 24.27% 407%
g/mol 98.96



Solution]

=>md =71.65

m,., = 4.07

d M.. 35.45

2417
et = 2.021 mol

4.07
n, . = 4.04 mol

Cl C H

2.021 2.021 4.07
2.021 2.021 2.021

=> Cl, C, H2

Mw of Molecular Formula
of Empirical Formula

00

mc = 24.27

)2

= Empirical Formula

L )3



L= — 98.96— =2
1x35.45 + 1x12 + 2x1

Molecular Formula = L x Empirical Formula
=2x(CLCiH2
=cik 24

Example:

A chlorine oxide is 59. by mass Cl. What is the empirical
formula of the oxide?

a) C0s  b)CI® c)C102  d)ClD3 ¢) Cl02

Solution:

=<mass of Cl =59.7 g
mass ofO ~ = 100 - 59.7 = 40.39

n, =— =— =1.684 mol
Mw  35.45

n, =- -=m— =2.518
Mw 16

Negs 0 2.518
1.684  1.684



