Colligative Properties, Solutions

CHEM 1212

1. 35 g of glucose, C6H12O6 is dissolved in 100 g of water, the final solution has a volume of 101.5 mL.  Calculate:
a. Molarity

b. Molality

c. Mass % glucose

d. Mole fraction glucose

2. Identify the solute and solvent in each of the following solutions:

a) Seawater

b)  50/50 mixture of antifreeze and water
c) air

d) carbonated water
e) bronze

3. Describe the difference between an electrolyte and a non-electrolyte.  Provide an example of each.
4. Fish generally need an O2 concentration in water of 4 mg/L for survival.  What partial pressure of oxygen above the water is needed to obtain this concentration at 0oC? (To determine the Henry's Law constant use the solubility of 
2.21 mol/L at PO2 = 3.2 atm at 0oC.)

5. Rationalize the following solubility values in water of some simple alcohols.

	Alcohol Name
	Formula
	Solubility at 20oC

(g/100 g H2O)

	Methanol
	CH3OH
	Completely Miscible

	Ethanol
	CH3CH2OH
	Completely Miscible

	Propanol
	CH3CH2CH2OH
	Completely Miscible

	Butanol
	CH3CH2CH2CH2OH
	8.14

	Pentanol
	CH3CH2 CH2CH2CH2OH
	2.64

	Hexanol
	CH3CH2 CH2CH2 CH2CH2OH
	0.59

	Heptanol
	CH3CH2 CH2 CH2CH2CH2CH2OH
	0.09


6. How is vapor pressure related to INTERMOLECULAR FORCES?  

a) Does vapor pressure increase or decrease with an increase in the  temperature of the liquid?  Explain.

7. Calculate the freezing point of an antifreeze solution that is 50.0 % (w/w) ethylene glycol (HOCH2CH2OH).  Ethylene glycol is a non electrolyte.
a) Using this new freezing point, estimate the Kf value for ethylene glycol, using ethylene glycol as the solvent, and water as the solute.  The normal freezing point of Ethylene glycol = -13º C.

8. A 20 mg sample of a protein is dissolved in water to make 25.0 mL of solution.  The osmotic pressure is 0.56 torr at 25oC.  What is the molar mass (molecular weight) of the protein?

9. Given the following solutions: Pure water; 0.01 m sucrose (C12H22O11) in water; 0.01 m sodium chloride in water.

Choose the one with the:

a.
highest freezing point


b.
highest boiling point

c.
highest osmotic pressure

d.
highest vapor pressure

10. Which solvent, water or hexane (C6H14), would you use to dissolve the following:

a.
sodium chloride


b.
HF

c.
CH3CH2CH2CH2CH2CH2CH2CH3
d. 
acetic acid

e.
ammonia



f.
phosphorus pentachloride

11. A 0.029 M solution of K2SO4 has an osmotic pressure of 1.79 atm at 25oC.  Calculate the van't Hoff factor for this solution.
12. Calculate the freezing point and boiling point of a solution made by dissolving 5 grams of NaCl in 85 grams of water.  Use the i value of 1.86 for NaCl.
