Chemistry Honors
Chapter 15
Solutions and Colloids

Objectives

The student will be able to:

1. Name the nine types of solutions and give an example of each.
2. Identify the two driving forces in the solution process.

3. Explain the solvation process using NaCl in water as an example.
4. Using “like dissolves like” predict solubilities in a qualitative way.  The types of intermolecular forces involved should be mentioned.

Ex. Are CCl4 and H2O miscible? Explain your answer.

5.  Define or explain the following terms: heat of solution, solvation energy, ideal solution, miscible immiscible.

6. Explain the steps involved in the following solution processes and identify each step as endothermic or exothermic.

a. Solid in liquid

b. Liquid in liquid

c. Gas in a liquid

7.  Predict the effect of temperature on solubility by applying LeChatelier’s principle for:

a. Solid or a liquid in a liquid

b. Gas in liquid

8. Predict the effects of pressure on the solubility of a gas in a liquid based on LeChatelier’s principle.

9. Explain why gases such as ammonia have a high solubility in water.

10. State Henry’s Law and be able to work out problems involving this law.

Ex. At 20.0 degrees Celsius the solubility of N2 in water is .015 g/L when the initial pressure of N2 is 580 Torr.  What will be the solubility of N2 in water at 20.0 degrees Celsius when its partial pressure is 800Torr?
11.  Be able to determine mole fractions and percents, molal concentration and percentage concentration and to convert from one concentration to another.

Ex. Calculate the mole fraction and mole percent for each component: 12.3g of C4H4O and 100g of C2H6O. (.0770 and 0.923)

             Ex. Calculate the molality if 52.0g of K2CO3 are dissolved in 518g of H2O (0.727)

             Ex. Calculate the number of grams of VOBr3 added to 2000g of water to make a 0.534m solution. 
                      (328g)


Ex. What is the percentage by weight of ethanol (C2H5OH) in a 3.00m solution? (12.1%)

12.  Explain what is meant by colligative properties and what causes them.  Describe the effect on colligative properties when the solute dissociates into ions.  Be able to explain how and why a nonvolatile solute affects the boiling point, freezing point and vapor pressure of a solution.

13. Describe the effect of a nonvolatile solute on a solution’s vapor pressure and interpret Raoult’s Law verbally & mathematically.
14.  Explain the following terms: dilute solution, concentrated solution, saturated solution, supersaturated solution, concentration, solubility, standard solution.

15.  Define molarity and work problems involving the molarity of a solution.

Ex.  What is the molarity of a solution formed by dissolving 5.00 g of NaOH in 75.0 mL of water?  (1.67 M)

14.  Describe how to prepare dilute solutions from concentrated solutions of known molarity.

Ex.  How can 100 mL of 0.500 M HCl be prepared from 12.0 M HCl?

(Dilute 4.17 mL of 12.0 M HCl to 100 mL)                                           

16.  Perform stoichiometric calculations with balanced equations when the reactants are solutions of know molarity.

Ex.  How many mL of 0.112 M HCl will react with the sodium carbonate in 21.2 mL of 0.150 M Na2CO3?      (56.8 mL)

17.  Using the molality and your knowledge of ionization, calculate the new freezing point or boiling point of a solution.  Using data from freezing point depressions and boiling point elevations, calculate formula weights.

Ex. Calculate the boiling point and freezing points of:

-25.5g of C7H11NO7S in 100g of water. (100.517 °C and -1.88 °C)

-21.6 g NiSO4 in 100g of water (assume 100% ionization) (101.43 °C and -5.19°C)

Calculate the molecular mass of a nonionic solute when 8.02g of the solute in 861g of water lowers the freezing point to -0.430 °C (40.3 g/mol)

18.  Compare and contrast solutions, colloids and suspensions with regards to: relative particle size, behavior toward gravity , flitration, homogeneity, Tyndall effect, Brownian movement, and appearance.

19. Explain the Tyndall effect and Brownian movement.

Lab.—Exp. 34, Titration Lab

