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 Calculate the pH of a 0.10 mol L
–1

 solution of HF.  (The pKa of HF is 3.17.) 
Marks 

6 

 

HF is a weak acid so the equilibrium concentrations need to be calculated using 

a reaction table: 

 

 HF 
 

H
+
(aq) F

-
(aq) 

Initial 0.10  0 0 

Change -x  +x +x 

Equilibrium 0.10 – x  x x 

 

As pKa = -log10Ka, at equilibrium, 

 

Ka = 
 𝐇+ 𝐚𝐪  [𝐅− 𝐚𝐪 ]

[𝐇𝐅 𝐚𝐪 ]
 = 

 𝒙 (𝒙)

(𝟎.𝟏𝟎−𝒙)
 = 

𝒙𝟐

(𝟎.𝟏𝟎−𝒙)
 = 10

-3.17 

 

As Ka is so small, x will be tiny and 0.10 – x ~ 0.10 and so 

 

x
2
 = 10

-3.17
 × 0.10 or x = [H

+
(aq)] = 0.00822 M 

 

As pH = -log10[H
+
(aq)], 

 

pH = -log10(0.00822) = 2.09 

 

 

 Answer: 2.09 
 

What mass of NaF needs to be added to 100.0 mL of the above solution to make a 

buffer with a pH of 3.00? 

 

 

Using the Henderson-Hasselbalch equation for the pH of the buffer: 

 

pH = pKa + log 
[𝐛𝐚𝐬𝐞]

[𝐚𝐜𝐢𝐝]
  

 

To make a buffer with pH = 3.00 and [acid] = [HF] = 0.10 M: 

 

3.00 = 3.17 + log 
[𝐅−]

𝟎.𝟏𝟎
   or log 

[𝐅−]

𝟎.𝟏𝟎
  = =0.17 

 

Hence, 

 

[F
-
] = 0.10 × 10

-0.17
 = 0.068 M 

 

The number of moles in 100.0 mL is thus 0.0068 mol. As NaF will dissolve to give 

one F
-
 per formula unit, this is also the number of moles of NaF required. 
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The formula mass of NaF is (22.99 (Na) + 19.00 (F)) g mol
-1

 = 41.99 g mol
-1

. The 

mass of NaF required is thus: 

 

mass = number of moles × formula mass 

         = (0.0068 mol) × (41.99 g mol
-1

) = 0.28 g 

 

 

 Answer: 0.28 g 
 

Explain why HCl is a much stronger acid than HF.    

Cl is a much larger atom than F and is less electronegative.  The H–Cl bond is 

therefore much longer and weaker than the H–F bond.  The H–Cl bond is 

therefore easier to break and it is the stronger acid. 

 

HF is actually a weak acid.  F is smaller and more electronegative than O, so the 

H–F bond is stronger than the O–H bond.  There is consequently little 

dissociation of HF when it is dissolved in water. 

 

 


