Worksheet

1.) Suppose that you had a solution that was 0.165 M HOCl. Given that 

Ka = 3.0x10-8 for HOCl, 



What is the pH of the solution?



What would be the new value for the pH for the solution if 14.3 grams of Ca(OCl)​2 was added to 1.0 L of the solution?



Would the value of the [H3O+] increase, decrease or stay the same in the 0.165M HOCl solution if 0.74 grams of Ca(OH)2 was added to 1.0 L of the solution? 

HOCl  (  H+  +  OCl-
0.165M
x
x
3.0x10-8 = (x)(x) / 0.165
7.036x10-5 = x = [H+]
pH = -log (7.036x10-5) = 4.15
14.3 g Ca(OCl)2  (1mol/143g) ( 2mol OCl- / 1mole Ca(OCl)2 ) = 0.2 moles OCl- 
HOCl  (  H+  +  OCl-
0.165
x
0.2 + x
3.0x10-8 = (x)(0.2) / 0.165
2.475x10-8 = x = [H+]
pH = -log (2.475x10-8 ) = 7.61
Adding hydroxide causes the concentration of the H+ to decrease which means that the value for the pH will increase (become a larger number which is less acidic.) 

2.) Benzoic acid, C6H5CO2H has a Ka = 6.3x10-5

How many grams of sodium benzoate must be added to 750 mL of 0.200 M benzoic acid to make a buffer solution with a pH of 4.00?


Suppose that the chemistry stockroom didn’t have any sodium benzoate to make the solution above, Can either ammonium benzoate or lithium benzoate be used to prepare the buffer instead of sodium benzoate? Explain.

13.6 grams of sodium benzoate
Lithium salt will work best
3.) If you had a 0.10 M solution of each of the following organic acids:


Acetic Acid Ka=1.8x10-5
Citric Acid   Ka=1.4x10-4

Lactic Acid Ka=8.7x10-4
Oxalic Acid  Ka=5.9x10-2
Which solution of acid would produce a buffer of the lowest pH?

Which solution of acid would produce a buffer if the highest pH?

What would be the ratio of [conjugate base] to [conjugate acid] for a solution of citric acid, if the pH of the solution was 3.00. Would such a solution act as a buffer?
a.) oxalic acid pKa = 1.23
b.) acetic acid pKa = 4.74
c.) 3.00 = 3.85 + log (salt / acid) = 10-0.85 = 0.141  yes it is a buffer 
4.) Suppose you had 500 mL of each of the following solutions in 5 beakers


Beaker A  0.20M HNO3
Beaker B 0.20 M HNO2
Beaker C 0.20 M KBr


Beaker D 0.20M HOBr
Beaker E 0.20 KOH

Which of the solution if any could combine as pairs to make:


A buffer solution with a pH < 7.0?


A buffer solution with a pH > 7.0? 

B and E for an acidic buffer
D and E for a basic buffer
