
 

 

Answer on Question #62109 - Chemistry - General Chemistry 

Question 

Calculate the molarity of 37.5% HCl solution. 

Solution:  

The definition of concentration by mass is: 

𝜔 =
𝑚𝐻𝐶𝑙

𝑚𝑠𝑜𝑙
 

, where 𝑚𝐻𝐶𝑙  is the mass of HCl and 𝑚𝑠𝑜𝑙 is the mass of solution. 

The definition of molarity is: 

𝑐 =
𝜗𝐻𝐶𝑙

𝑉𝑠𝑜𝑙
 

, where 𝜗𝐻𝐶𝑙  is the amount of HCl and 𝑉𝑠𝑜𝑙 is the volume of solution. 

Let’s transform expression for molarity: 

𝑐 =
𝜗𝐻𝐶𝑙

𝑉𝑠𝑜𝑙
=

𝑚𝐻𝐶𝑙
𝑀𝐻𝐶𝑙

⁄

𝑚𝑠𝑜𝑙
𝜌𝑠𝑜𝑙

⁄
=

𝑚𝐻𝐶𝑙 ∙ 𝜌𝑠𝑜𝑙

𝑚𝑠𝑜𝑙 ∙ 𝑀𝐻𝐶𝑙
= 𝜔 ∙

𝜌𝑠𝑜𝑙

𝑀𝐻𝐶𝑙
 

𝜌𝑠𝑜𝑙  – density of solution 

𝑀𝐻𝐶𝑙  - molar mass of HCl 

There is no information about density in the statement of this task, so I assume that 𝜌𝑠𝑜𝑙 =

1180 𝑔/𝐿. In this way: 

𝑐 = 𝜔 ∙
𝜌𝑠𝑜𝑙

𝑀𝐻𝐶𝑙
= 0.375 ∙

1180

36.5
= 12.12 (

𝑚𝑜𝑙

𝐿
) = 12.12 𝑀 

Answer: The molarity of 37.5% HCl solution is 12.12 M 
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