Sheet #11:  Acid-Base Chemistry

1).  For the following reactions, identify the conjugate acid and base:

(A) SO42- (aq)  +  HCN (aq)  (  HSO4- (aq)  +  CN- (aq)

Conjugate acid = HSO4-
Conjugate base = CN-
(B) H2S (aq)  +  C2H3O2- (aq)  (  HC2H3O2 (aq)  +  HS- (aq)

Conjugate acid = HC2H3O2
Conjugate base = HS-
2).  Calculate the concentration of hydronium ion and hydroxide ion at 25 oC in (a)  0.15 M HNO3 and (b) 0.010 M Ca(OH)2.

In these problems, we want to use the fact that Kw = [H+][OH-] where Kw = 1.0 x 10-14.  This means in ANY aqueous solution, the product of [H+] and [OH-] must be equal to 1.0x10-14.  

(a)  Nitric acid = strong acid, therefore [H3O+] = 0.15 M
[OH-] = KW/[H3O+] = 6.7 x 10-14
(b) Calcium hydroxide = strong base, therefore [OH-] = 0.020 M 
[H3O+] = Kw/[OH-] = 5.0 x 10-13
3). 
(a)  A sample of orange juice has a [H+] concentration of 2.9 x 10-4 M.  What is the pH of this orange juice.  Is it acidic or basic?

pH = -log(2.9 x 10-4) = 3.54; Definitely acidic
(b) What is the pH of gastrointestinal juices in your stomach if [H+] is 0.045 M?

pH = -log (0.045 M) = 1.35
