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CConcentrationss expressions:: 

1- MOLARITY: A measurement of the concentration of a solution. 

Molarity (M) is equal to the number of moles of solute (n) per liter 

of solution 

Molarr concentrationn [M]=

No.. off moless (n)) ==  

If we combined the above equations we will get:

Molarr concentrationn [M]=

*** the molar mass is equal to the atomic, molecular or formula 

weight  

Ex: Calculate the molarity of a solution prepared by mixing 1.5 g of 

NaCl in 500.0 mL of water.

Solution: First calculate the moles of solute:

1.5 g NaCl (1/58.45 g NaCl)  = 0.0257 moles of NaCl

Next convert mL to L:      0.500 L of solution

Last, plug the appropriate values into the correct variables in the 

equation:

M = n / V   =  0.0257 moles / 0.500 L  = 0.051 mol/L
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Ex2: How many grams of LiOH is needed to prepare 250.0 mL of a 1.25 

M solution?

Solution: First calculate the moles of solute needed:

M = n / V , now rearrange to solve for n: n = MV

n = (1.25 mol / L) (0.2500 L)

= 0.3125 moles of solute needed

Next calculate the molar mass of LiOH:      23.95 g/mol

Last, use dimensional analysis to solve for mass:

0.3125 moles (23.95 g LiOH / 1 mol LiOH)  = 7.48 g of LiOH

Ex3: What is the molarity of hydroiodic acid if the solution is 47.0% HI 

by mass and has a density of 1.50 g/mL?

Solution: First calculate the mass of solute in the 47.0% solution using 

the density.  The 1.50 g/mL is the density of the solution but only 

47.0% of the solution is the solute therefore:

47.0% of 1.50 g/mL = (0.470) (1.50 g/mL) = 0.705 g/mL density 

of solute

Since molarity is given in moles per liter and not grams we must 

convert the g/mL to mol/mL using the molar mass.

0.705 g/mL (1 mole/ 128 g) = 0.00551 mol/mL
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Next convert mL to L:

0.00551 mol/mL (1000 mL/ 1L) = 5.51 mol/L = 5.51 M

MOLARITY & DILUTION: M1V1 = M2V2

The act of diluting a solution is to simply add more water (the solvent) 

thus leaving the amount of solute unchanged.

Since the amount or moles of solute before dilution (nb) and the moles 

of solute after the dilution (na) are the same: 

nb = na

And the moles for any solution can be calculated by n=MV

A relationship can be established such that

MbVb = nb = na = MaVa

Or simply : MbVb =  MaVa

Ex4: Given a 6.00 M HCl solution, how would you prepare 250.0 mL of 

0.150 M HCl?

Solution: M1 = 6.00 mol/L

M2 = 0.150

V1 = ? mL V2 = 250.0 mL

M1V1 = M2V2
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M2 V2 = V1 = (0.150 mol/L) (250.0 mL)  =  6.25 mL of 6 M HCl

M1                6.00 mol/L

You would need 6.25 mL of the 6.00 M HCl reagent which would be 

added to about 100 mL of DI water in a 250.0 mL graduated cylinder 

then more water would be added to the mixture until the bottom of the 

menicus is at 250.0 mL.  Mix well.

Molarity M = n/V

A sample of oxalic acid, H2C2O4, weighing 1.274 g is placed in a 100.0 

mL volumetric flask.  It is then filled to the mark with water.  What is 

the molarity of the solution?

Dilution M1V1 = M2V2

Describe how you would prepare 2.50 x 102 mL of a 0.10 M Na2SO4

solution from a 6.0 M stock solution.

If the 0.10 M solution was evaporated, what mass of Na2SO4 would be 

left?

Workshop on Molarity

1. Calculate the molarity of a solution made by dissolving

23.4 g of sodium sulfate in enough water to form 125 mL of solution.

2.  Calculate the molarity of a solution made by
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dissolving 5.00 g of glucose in sufficient water to form 100 mL of 

solution.

3.   How much 3.0 M H2SO4 would be required to make

500 mL of 0.10 M H2SO4?  How much water must be added to the more 

concentrated solution to make the less concentrated solution?

Molarity & Stoichiometry

Copper metal reacts with nitric acid.  Assuming the reaction is:

3Cu (s) + 8HNO3 (aq) → 3Cu(NO3)2 (aq) + 2NO (g) + 4H2O (l)

a) If 5.95 g of copper(II) nitrate was eventually obtained, how many 

milliliters of 2.00 M nitric acid was needed?

b) If 25.0 mL of 6.0 M nitric acid was used instead, how much 

copper(II) nitrate was produced?

Calcium sulfide can be made by heating calcium sulfate with charcoal 

at high temperature according to the following unbalanced chemical 

equation:

CaSO4(s)  +  C(s)    CaS(s)  +  CO(g)

How many grams of CaS(s) can be prepared from 100.0 g each of 

CaSO4(s) and C(s)?  How many grams of unreacted reactant remain 

at the end of this reaction?
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5.   If 21.4 g of solid zinc are treated with 3.13 L 0.200 M HCl, how 

many grams of hydrogen gas will theoretically be formed?  How much 

of which reactant will be left unreacted?  The products of this reaction are 

hydrogen gas and zinc chloride.

• Normality(N) = equivalence/liter or meq/mL

• Formality(F)= is identical to molarity

• Molality(m) = moles/kg solvent

2-the percentages:

I- Weight per volume: it is the weight in grams per volume of 

solution in mL or can be written :

And to convert the wt/vol% to the molar concentration we use the 

following relationship:

% × = 

II- Weight per weight: it is the wt of solute per the wt of solution 

which can be written as:


