LAB 3. SOLUTIONS. CONCENTRATION UNITS. 

A solution is a homogeneous mixture obtained by dissolving one or more solutes in a solvent.
Solute = the substance which dissolves in a solution.

Solvent = the substance which dissolves the solute to form a solution. 
For example, in a sugar and water solution, water is the solvent; sugar is the solute.

Mole = A fundamental unit of mass. 1 mole contains 6.023 x 1023 molecules of that substance. (Avogadro's number NA)

There are many different ways to express concentration. Two of the most important ways to express concentration are:

1.  Mass percentage

Formula
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where:
md = mass of the solute, grams


ms = mass of the solution, grams


ms = md + msolvent

Example: A student weights 5 g of sodium chloride NaCl and dissolves it in enough distilled water to make 100 g of solution. NaCl is the solute, water is the solvent and the mixture of NaCl with water is called the solution. The concentration of the solution will be 5%.
2. Molarity (molar concentration)
Formula
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where:
cm = molarity, mol/L, mol L-1 or M

n = number of moles of solute


V = volume of the solution, L


m = mass of the solute, grams


M = molar mass of the solute, g/mol
Examples: The molecular weight of a sodium chloride molecule (NaCl) is 58.44, so 
1 mole is 58.44 g. A student dissolves 58.44 g of NaCl in a final volume of 1 liter, he will obtain a 1M NaCl solution.
Exercises

1. Calculate the mass percentage concentration of a solution prepared by dissolving 5 g of sodium chloride NaCl in 100 g of water.
2. What is the mass percentage concentration of a solution made by dissolving 15 g of silver nitrate AgNO3 in 60 g of water?
3. What is the mass of sodium hydroxide NaOH needed to prepare 250 g of solution with mass percentage concentration of 5%? 

4. Vinegar is a solution with 3% by mass acetic acid. What is the mass of acetic acid in 150 g of vinegar?

5. What is the molarity of a solution obtained by dissolving 20 g of NaOH in water to make 250 mL of solution? (ANa = 23, AO = 16, AH = 1).
6. What is the mass of potassium chloride KCl needed to prepare 100 mL solution with a molar concentration of 1M? (AK = 39; ACl = 35.5).
7. What volume of phosphoric acid H3PO4 solution with a molar concentration of 2M contains 9.8 g of H3PO4? (AH = 1; AP = 31; AO = 16).

8. What volume of sulfuric acid H2SO4 solution with a molar concentration of 1M contains 4.9 g of H2SO4? (AH = 1; AS = 32; AO = 16).
9. What volume of nitric acid HNO3 solution with a molar concentration of 1M contains 6.3 g of HNO3? (AH = 1; AN = 14; AO = 16).
10. How many moles of copper sulfate CuSO4 are required to prepare 2 L of solution with molar concentration of 0.25 M? (ACu = 64, AS = 32, AO = 16).
11. Calculate the mass percentage concentration of 1M potassium chloride KCl solution. (ρs=1.0434 g/cm3, AK = 39; ACl = 35.5).
12. What is the volume of KCl 10% solution (ρs=1,063g/cm3) which contains 11.7 g KCl? (AK = 39; ACl = 35.5).
13. How many milliliters of 0.4 M solution can be prepared by dissolving 10.3 g of sodiul bromide in water? (ANa = 23; ABr = 80).

14. How many milliliters of 12 M hydrochloric acid HCl are needed to prepare 300 mL of 0.25 M HCl solution?
15. A solution that is 7.56% by mass NaNO3 in water has a density of 1.09 g/mL. What is its molarity? (ANa = 23; AN = 14; AO = 16).
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