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POLYPROTIC Ka & Kg VALUES

Kal KaZ Ka3
H3A = HhA- = HAZ = A
Kb3 Kb2 Kb

The K and Ky values are numbered in order of the strength of the
equilibrium to act as an acid or base. The lower the number the
further the reaction shifts to the products.

Kal good acid; Ks3 bad base
Ka3z bad acig; Ks| good base




B OF ACIDS/BASES

» The pH of a weak acid or a weak base solution Is dependent on
the pK, of that particular acid/base and its concentration in the
solution.

» When an acid/base has more than one pK, (polyprotic), the pH s
dependent on the prominent form(s) of the acid/base In the
solution.

» At its ssmplest, the polyprotic acid can be treated as a monoprotic
acid/base I a solution Is prepared directly from the full protonated,
or fully deprotonated form.
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The pH of a solution will depend on the primary
01 o] the acid (Dase) pre i

Kal KaZ Ka3
H3A = HhA- = HAZ = A

Dhedies: Relevant Reactions: Fquilibria;
H3A H3A — HyA + HY Ka
s - s O — FhbA — a2 R IS
A A tOH =HA=A+H! Ko
EYA HAZ + OH= A + H,O Ka3




What is the pH of a 36 mM solution of:
PRO B LE M S e Carbonic acid (H,CO3)?
* Sodium carbonate (Na;CO3)!
* Sodium bicarbonate (NaHCO3)?

H,CO, < H' + HCO; HCO; < H' +CO> CO> +H,0 < HCO; + OH"

3omM H,CO, treat like a weak monoprotic acid (HA)

K,= [H[Ilki] =446x107 [HA]=0.036-x [H"|=[A"|=x

446x107 =) 1 605610 - 446 x107 (x) = ¥
0.036 - x

0=x"+446x10""(x)-1.6056x10"
x=[H"|=1.26x10"M pH=-log(1.26x10™)=3.90




What is the pH of a 36 mM solution of:
PRO BLE M S * Carbonic acid (HxCO3)?
* Sodium carbonate (Na;CO3)?
* Sodium bicarbonate (NaHCO3)?
H,CO, < H' + HCO; HCO; < H'+CO; CO; +H,0< HCO; + OH"

36mM Na,CO, treat like a weak monoprotic base (A™)

7
CO; +H,0« HCO; +OH™ K =K, 6 xK, K, = K, X S

K 469x10™"

2

8 'HA™ |[OH"|
E [

213107 = L)) 7668107 ~2.13x10™ (x) = x°
0.036 — x

0=x"+2.13x107"(x)-7.668x10™°
x=[OH |=266x10°M pOH =-log(2.66x107)=2.57
pH=14-pOH pH=14-257=1143

-2.13x10™ [AZ-] - 0.036-x [HA‘] = [OH‘] - x




What is the pH of a 36 mM solution of:
PRO BLE M S * Carbonic acid (H2CO3)?
* Sodium carbonate (NaxCO3)?
* Sodium bicarbonate (NaHCO3)?

H,CO, < H' + HCO; HCO; < H'+CO; CO; +H,0< HCO; + OH"

HCO,=H'+CO> and HCO;+H,0=H,CO,+OH

K(IIK(I7F+K(II W
[H" | = :
‘\J K11+F

(

F=0.036M K, =4.46x10" K ,=4.69x10"

az

(4.46x107) (4.69x 1077 (0.036) + (4.46x107) (11077

\ (4.46%107) +(0.036)
[H*]=4.59x10°M pH=-10g(4.59x10°) =8.34

[H" =




