
25. EQUILIBRIA 
25.1 Acids and bases 

 
Suggest the variation in pH of saturated solutions of the hydroxides of magnesium, 
calcium and strontium. Explain your answer.   

-​ pH increases as concentration of OH– ions increases. 
 

 
 
Ans: 

 
 
NOTE: solubility is given in g/dm3. REMEMBER to convert to mol/dm3!!! 
 
An equilibrium is set up when CH3CHClCOOH is added to water. Write the equation 
for this equilibrium. 
Ans: 

 
 
Aqueous CH3CHClCOOH pH of 1.51. An equal concentration of aqueous propanoic 
acid has pH 2.55. Explain the difference in the pH of solutions of equal 
concentration of CH3CHClCOOH and propanoic acid. 

-​ CH3CHClCOOH is a stronger acid than propanoic acid, owing to higher [H+].  
-​ because electron-withdrawing effect of Cl (substituent) AND weakens O—H / 

carboxylate anion stabilised.  
 
Define conjugate acid–base pair. 

-​ two species that differ by one proton / H+  
 



Give the formulas of the conjugate acid and the conjugate base of the hydrogen 
phosphate ion, HPO4

2– . 
-​ Conjugate acid: H2PO4

– 

-​ Conjugate base: PO4
3– 

 
If you’re finding the conjugate acid, treat HPO4

2– as a base. It should accept a proton, 
forming H2PO4

–. If you’re finding the conjugate base, treat HPO4
2– as an acid. It 

should donate a proton, forming PO4
3–. 

 

 
When does solution D act as a buffer? Give the equation for the reaction.  

-​ Acts as a buffer when NaOH is added.  
-​ CH3CH2COOH + OH– → CH3CH2COO– + H2O 

 
When does solution D not act as a buffer? Explain why. 

-​ Does not act as a buffer when H2SO4 is added 
-​ This is because conjugate base of CH3CH2COOH is not present 

 
Explanation 

-​ You’re mixing CH₃CH₂COOH (a weak acid) with NaCl (a neutral salt – Na⁺ and 
Cl⁻ do nothing with pH). 

-​ A buffer needs a weak acid + conjugate base //​
A weak base + conjugate acid. 

-​ Thus solution D is not a buffer by itself, because it does not contain the 
conjugate base. NaCl is not a conjugate base. 

-​ When you add NaOH, NaOH provides OH⁻, which reacts with the weak acid 
CH₃CH₂COOH to form the conjugate base, CH₃CH₂COO⁻.  

-​ CH3CH2COOH + OH– → CH3CH2COO– + H2O 
Now you have: 
CH₃CH₂COOH (weak acid) and CH₃CH₂COO⁻ (conjugate base) 
✅ This is a buffer system 

-​ When you add H₂SO₄, it provides H⁺. There is no significant amount of 
conjugate base present to remove H⁺. NaCl cannot react with H⁺ to control pH 

-​ ❌ So the pH changes significantly. 
 



 



 
 

 
 
 
 
 
 
 



The hydrogenchromate ion, HCrO4–, is a weak acid. The pKa of HCrO4– is 6.49. 
Calculate the pH of a 0.0250moldm–3 HCrO4– solution. 

 
 

25.2 Partition coefficients 
 
State what is meant by partition coefficient, Kpc 

-​ ratio of the concentrations of solute in two solvents 
 
The partition coefficient of I2 between C6H12 and water, Kpc, is 93.8. 
Suggest how the value of Kpc of I2 between hexan-2-one, CH3(CH2)3COCH3, and 
water compares to the above value given. Explain your answer. 

-​ Kpc would be lower 
-​ hexan-2-one is more polar (than cyclohexane) ​

OR hexan-2-one is polar AND cyclohexane is non-polar 
-​ I2 is (therefore) less soluble in hexan-2-one 

 
NOTE: hexan-2-one is a polar solvent due to its carbonyl (C=O) group, making it 
moderately polar, though less polar than water, and it readily dissolves in water and 
organic solvents. 
 

 



 
 
Silver(I) chromate, Ag2CrO4, is sparingly soluble in water. Write an ionic equation to 
show the equilibrium between solid Ag2CrO4 and its aqueous solution. Include 
state symbols. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


