
H2
C

H2
CN N

CH2

CH2

H2C

H2C

C

C

C

C

O

O

O
O

O

O

O
O

Ethylenediaminetetraacetate ion (EDTA4–)

pKa1 = 0.00 pKa4 = 2.69
pKa2 =1.50 pKa5 = 6.13
pKa3 = 2.00 pKa6 =10.37

CONCEPT: EDTA 
In its fully protonated form EDTA exists as a hexaprotic acid: ___________ .  
 
 
 
 
 
 
 
 
In order to form metal-complexes these acidic hydrogens must first be lost.  

• EDTA can exist in up to 7 different forms depending on the pH of the solution.  

 
 

 

 

 

 

 

 

 

 

To calculate the fraction of EDTA in its basic form we can utilize the following equation:  
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PRACTICE: EDTA CALCULATIONS 1  

EXAMPLE 1: The formal concentration of EDTA is 1.50 mM. What is the concentration of the Y4 – form at a pH of 5.0?  

 
EXAMPLE 2: Determine the for EDTA when the pH = 8.50.  

 

 

 

 

PRACTICE: Determine the pH where equals 0.20.  

 

 

 

 

 

 

 

 

pH α
Y4–

0 1.3×10−23

1 1.4 ×10−18

2 2.6 ×10−14

3 2.1×10−11

4 3.0 ×10−9

5 2.9 ×10−7

6 1.8×10−5

7 3.8×10−4

8 4.2 ×10−3

9 0.041
10 0.30
11 0.81
12 0.98
13 1.00
14 1.00

25 oC and µ = 0.10 M*

α
Y4–

α
Y4–



CONCEPT: EDTA COMPLEXES 

The ______________________ represents the equilibrium constant for the reaction between a ligand and a metal.  

 

 

The formation constants for metal-EDTA complexes are given below:  

 

 

 

 

 

 

 

 

 

Only a portion of EDTA exists in its basic form and the lower the pH the more the other forms predominate.   

 

Under a fixed pH, becomes a constant and can be used in determining the conditional formation constant because it 

represents the formation of at any pH value.  

 

EXAMPLE: Find [Ba2+] in 0.10 M BaY2- at pH = 10.00.  

 

 

 

 

[Y4− ]= α
Y4–
[EDTA]

α
Y4–

MYn−4

Mn+ + EDTA MYn−4 K f
'= α

Y4–
Kf =

[MYn−4 ]
[Mn+ ][EDTA]

Mn+ + Y4– MYn−4 Kf =
[MYn−4 ]
[Mn+ ][Y4– ]



PRACTICE: EDTA COMPLEXES CALCULATIONS 1 

EXAMPLE 1: Determine the conditional formation constant for Co(EDTA) – at pH = 8.00.  

 

 

 

 

 

 

EXAMPLE 2: Find the concentration of free Sn2+ in 0.20 M K2[Sn(EDTA)] at pH = 9.00.  

 

 

 

 

 

 

 

PRACTICE: Find the concentration of free Na+ in 0.15 M Li3[Na(EDTA)] at pH = 10.00.  

 


