Lecture #3:  Properties of Solution and Solubility

1).  A solution of CsCl (aq) is prepared by dissolving 50.0 g of cesium chloride in 50.0 g of H2O.  The final volume of the solution is 63.3 mL.  Calculate the mass percent, molarity, molality, and mole fraction of cesium chloride.  

Mass Percent:   (mass of CsCl)/(mass of final solution) x 100%

(50.0 g / 100.0 g) x 100  = 50.0%
Molarity:  (moles CsCl)/(L solution)

0.296 moles CsCl / 0.0633 L = 4.69 M
Molality:  (moles CsCl)/(kg solvent)

0.296 moles CsCl / 0.050 kg = 5.92 m
Mole Fraction:  (moles CsCl)/(moles CsCl + moles solvent)

0.296 moles CsCl / (0.296 moles CsCl + 2.78 moles H2O) = 0.0962
2).  Examine the following solubility questions:

a. Would boric acid, B(OH)3, be more soluble in ethanol (C2H5OH) or benzene (C6H6)?

Since boric acid and ethanol both have –OH groups, it should be more soluble in ethanol.
b. Would naphthalene, C10H8, be more soluble in ethanol (C2H5OH) or benzene (C6H6)?

Naphthalene should be more soluble in benzene.
c. Would ethanol (C2H5OH) be more soluble in acetic acid (CH3COOH) or stearic acid (C17H35COOH)?

This is a little harder, as both acetic acid and stearic acid have polar –COOH groups.  The difference lies in the length of the chain:  acetic acid is a small molecule while stearic acid is extremely large.  Therefore, ethanol should be more soluble in acetic acid.
