SALTS

A salt is a compound made from a metal/nonmetal pair where electrons were transferred.  Electrostatic forces hold the ions together.

Soluble salts are ______________________ in an aqueous solution.

The _________________________  accounts for the number of particles dissociating when the salt dissolves.  It is represented by the letter “i” and equals the number of particles per formula unit formed when the salt is dissolved in water.  

The ions in solution may affect the pH of the solution.  Not all salt solutions have a pH of 7.  Salts made from a strong acid and a strong base neutralization are termed __________________________ because the pH of their solutions is 7.
· Strong Bases

· Strong bases have weak conjugate acids so cations like K+ and  Na+ do not combine with water and have no effect on pH.

· Strong Acids

· Strong acids have weak conjugate bases so anions like Cl- and NO3- do not interact with water and have no effect on pH.
_______________________ is the reaction of a cation or anion with water to produce OH- or H+ in solution.  This shifts the pH in either the basic or acidic direction.

· Salts that Produce Basic Solutions

· Weak acids have strong conjugate bases.  The fluoride ion is a strong conjugate base from the weak acid HF.

· When the stronger conjugate anion is released into water, it undergoes hydrolysis.

· The hydroxide ions formed will shift the equilibrium to the basic range, pH >7.

· Salts that Produce Acidic Solutions

· Weak bases have strong conjugate acids.  The ammonium ion is the conjugate of the weak base ammonia.

· The ammonium ion undergoes hydrolysis thereby affecting the pH.

· This solution shifts the equilibrium into the acidic range of pH because of the accumulation of hydronium ions in solution.

Calculations Involving Salts and pH
1. Identify the “sources” of the salt (strong acid/strong base, etc.). This means that you determine if the ion is a strong or weak conjugate!
Salt:  NaCN

2. Dissociate the salt in water.

3. Focus on the strong conjugate component of the salt and show the hydrolysis equation.
4. Identify the salt as basic, acidic or neutral.

5. Calculate the pH of the solution using  the Ka or Kb values.  

         If 1.0 mole of NaCN is dissolved in 1000. ml of solution, what will be   

         the pH of the solution?  The Ka for HCN is 6.2 x 10-10.

Acid/Base/Salt Questions
Remember:  If a salt is soluble, then the components of the salt might interact with water.  HYDROLYSIS is the interaction of a strong conjugate with water and because water is amphoteric, it can interact with an acidic or basic conjugate.

1. Classify the following salts (acid salts or basic salts) and show hydrolysis reaction if possible. Then, calculate the pH of a 0.10 M solution of each salt.
a.) KNO2 (Ka of HNO2 = 7.2 x10-4)
b.) CH3NH3Br  (Kb of CH3NH2 = 4.4 x10-4)
c.) LiI (lithium iodide) (Ka of HI = very large)
d.) NH4NO2 (Ka of HNO2 = 7.2 x10-4, Kb of NH3 = 1.8 x10​​-5)
e.) CH3COONa (Ka of CH3COOH = 1.8 x10​​​-5)
                  f.) K3PO4 (Ka1 = 7.5 x 10-3, Ka2 = 6.2 x 10-8  and Ka3 = 4.8 x 10-13)
2. If a weak monoprotic acid has a pH of 2.35, determine the original concentration of the acid in a solution where 0.65% of the acid dissociates. 

3. Calculate the pH of a solution made by dissolving 0.75 moles of the salt, KF, in 2.0 liters of water.  The Ka for HF is 7.2 x 10-4.
4. Calculate pH, pOH, [H+], and [OH-] in a solution made with 0.500 M NaOH and 0.500 M NH3.   The Kb of NH3 is 1.8 x 10-5.

5. Calculate the [F-] in a 0.250 M solution of HF.  If 1.0 moles of NaF is added to 500.0 ml of that solution, determine the new total [F-] that results.

