EMPIRICAL AND MOLECULAR FORMULA

Empirical formula of a compound: It is the simplest whole number ratio of the
different atoms or ions in a compound

Molecular formula of a compound : It is the number and type of different
atoms in one molecule

WORKED EXAMPLE:

Across the world, food safety agencies are investigating the presence of minute traces of

the toxic hydrocarbon, benzene, in soft drinks. It is formed by the reduction of sodium
benzoate by vitamin C.

INGREDIENT
S Orange
juice, sodium

benzoate,

Benzene contains 92.3% of carbon and its relative molecular mass is 78.
(i) What is the percentage of hydrogen in benzene?

() % ol \nﬁdm%m in benzene
— 100-92-3
= +*%

(if) Calculate the ratio of moles of C atoms: moles of H atoms in benzene.

(1i) _Moles e}, Caxbon = Maie o Carbon
Mg eh Coxrbon

— 9Q2-3 = T8 =
|2
Mare el hy drogen
Mme e}, hydrogen
= 77 - 7'7
I
Moles ef C-okome . MoUd e M- aknmz
17 : 77
| : |

)]

Moled G%} Mdﬁm%en

[2]
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(iii) Calculate its empirical formula and then its molecular formula.

Gl émlpl'h'ml. Povmula e, bentene :

c ' H
mele )

o~

mpivicah gowmul’a 2 CH

The empirical formula of benzene is

20, En:\pﬁrico&. Pormula mois = 12
(ven: Rdbﬂ)/& milecos Mo & benzene = 78
78713 =6 .
" The milecdor Formula &h benzene = 6 x CH
= C¢He

The molecular formula of benzene is 2]
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485 (2]

Maleic acid is an unsaturated acid. 5.8 g of this acid contained 2.4 g of carbon, 0.2 g of
hydrogen and 3.2 g of oxygen.

(i) How do you know that the acid contained only carbon, hydrogen and oxygen?

() We Know that the aud only contained
‘caxbon,_hydingen and oxyQqen becouwwse :

2:49 (> + 029 (H) + 323 (0) =5-8q and
5:8g el the maledc ac'd. were token.

v

[1]

(ii) Calculate the empirical formula of maleic acid.

mmb_mw% carbon atoms.

= Mas ok, Caroms
Mg e’b C-atom2
— 2°4 =12 = 0:2yol

Number of moles of carbon atoms = .......ccooveevveiiieiiieennnn,

eﬁL/ carbon atomg
= Mok ¢\, Coxoms

Mg e} C-akoms

- 2°4=12 = 0:2wol

Number of moles of hydrogen atoms = .........cccooeeeevivviiiinnnnn.

Number & moles ol \Aﬂdm%m atoms ;
= ma,&&eb H- atoms
Me o H- atoms8
v,

Number of moles of oxygen atoms = ..........ccccceeveveeiirinnnns
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The empirical formula is

...................................................................................... [3]
Elument C H 0
No - &4 melea 0 02 0
Males (oweatralis] 02 0 D A
0 02 0 Q
, . = . =] =
"Empinical Foruda = C1H,0,
= CHO
(iii) The mass of one mole of maleic acid is 116 g. What is its molecular formula?
.............................................................................................................................. [2]
Gl) Mg (Malece aeid) = 1164 = Given
molecuday Lorpuba = ? S "
Empisical fovmula = CHO
Empi‘a%caL Fosvmuia, mans = Ay (¢) + Av(H) + Ay(0)
= 12+ + 1&
= = 2")
Molecwdar formula mane N Maue aud
Gmplrical formula mers o malee awd
= 16 - 4
29
- Molecuwlor -?-ovmuﬂok e’b malale ocdd = 4 x CHO
= Cq. Hq.Oq_.
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