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Calculations: 

1) Calculate the pH of aqueous solutions of the following acids: 

a) ethanoic (acetic) acid, c = 2.5 mmol/l 

b) ethanoic (acetic) acid, c = 0.025 mol/l 

c) carbonic acid, c = 1.2 mmol/l 

d) methanoic (formic) acid, c = 44 mmol/l 

e) phenol, c = 0.1 mol/l 

2) Calculate the pH of aqueous solutions of the following bases: 

a) ammonia, c = 5x10
-4

 mol/l 

b) ammonia, c = 50 mmol/l 

c) aniline, c = 0.01 mol/l 

d) ethanoate (acetate) ions, c = 100 mmol/l 

3) Calculate the hydroxonium ions concentration when pH of the aqueous solution of 

ethanoic acid is 2.87. 

4) Calculate the hydrocyanic acid concentration when pH of its aqueous solution is 5.2. 

5) pH of a aqueous solution of 10 mmol/l ethanoic acid is 2.93. Calculate KA for ethanoic 

acid. 

6) Calculate the hydroxide ions concentration in 0.025 mol/l ethanoic acid. 

7) Calculate the hydroxonium ions concentration in 100 mmol/l pyridine. 

8) Calculate the pH of 0,05 mol/l ammonium nitrate. 

9) Calculate the potassium cyanide concentration when pH of its aqueous solution is 11.35. 

10) Calculate the pI of sodium hydrogen phosphate. 

11) Calculate a volume (ml) of water you need to dilute 10 ml of the 100 mmol/l lactic acid 20 

times.? Calculate the pH of the diluted solution. 

12) Calculate the pH of a solution containing 25 mmol of acetic acid and 0.075 mol of sodium 

acetate. 

 

13) Calculate the mole ratio of A
-
 : HA needed to produce an acetate buffer of pH = 5.00. 

14) Make up a buffer solution by mixing 500 ml of sodium dihydrogencitrate and 250 ml 

solution of citric acid of the same concentration. Calculate the pH of the resulting buffer. 



15) Calculate the pH of a phosphate buffer made up by mixing 100 ml of 0.05 mol/l potassium 

hydrogen phosphate and 100 ml of 0.025 mol/l sodium dihydrogen phosphate. Calculate 

the concentration of the resulting buffer. 

16) Make up a buffer of pH = 1.94 by adding 100 ml of 0.1 mol/l citric acid to 100 ml of 

sodium dihydrogen citrate solution of the needed concentration. Calculate: 

a) the amount (g) of needed sodium dihydrogen citrate for the preparation of 100 ml of 

the solution 

b) the concentration of the buffer after the addition of 800 ml of water 

c) the pH of the resulting buffer solution 

17) Make up 1 l of a buffer solution of pH = 7.12 by mixing 500 ml of sodium hydrogen 

phosphate solution and 500 ml of sodium dihydrogen phosphate solution.The osmolarity of 

the resulting buffer is equal to the osmolarity of a physiological solution of 150 mmol/l 

sodium chloride. Calculate the concentration of both original solutions. 

18) Mix 150 ml of 0.2 mol/l acetic acid and 100 ml of 8 g/l sodium hydroxide.Calculate the 

pH of the resultinig solution. 

19) Add 10 ml of 0.4mol/l hydrochloric acid to 50 ml of 0.4 mol/l acetate buffer (the mole 

ratio of sodium acetate to acetic acid is 4 : 1). Calculate: 

a) the change of pH of the acetate buffer after an addition of hydrochloric acid 

b) the change of pH after an addition of the same volume of hydrochloric acid (50 ml of 

0.4 mol/l HCl) to 50 ml distilled water. 

 

20) Calculate: 

a) the volume (ml) of 0.2 mol/l NaOH added to 500 ml of 180 mmol/l phosphate buffer of 

pH = 7.42 to produce a new phosphate buffer.  

 The new buffer differs from original ones by 0.4 pH. Calculate: 

b) the concentration of the resulting buffer 

c) the change of pH after an addition of the same volume of 0.2 mol/l NaOH to 500 ml of 

distilled water. 

 

 

Appendix: 

Relative atomic mass (Ar): 

Ca = 40 Cl = 35 Fe = 56 I = 127 K = 39 

Mg = 24 Na = 23 P = 31 S = 32  

 

 

pKA values (25°C): 

H2CO3 = 6.52 HCOOH = 3.75 CH3COOH = 4.75 

NH4
+
 = 9.25 H2PO4

-
 = 7.12 HPO4

2-
 = 12.32 

C6H5OH = 9.89 HCN = 9.40 citric acid = 2.94 

 



 pKB values (25°C): 

NH3 = 4.75 CH3COO
-
 = 9.25 HPO4

2-
 = 6.88 

C6H5NH2 = 9.38 C5H5N = 8.82 CN
-
 = 4.60 

 

Solutions: 

1) a) 3.68, b) 3.18, c) 4.72, d) 2.55, e) 5.45 

2) a) 9.97, b) 10.97, c) 8.31, d) 8.87 

3) 0.00135 mol/l 

4) 0.1 mol/l 

5) 3.86 

6) 1.5.10
-11

 mol/l 

7) 8.13.10
-10

 mol/l 

8) 5.28 

9) 0.2 mol/l 

10) 9.72 

11) pH = 3.08, 190 ml 

12) 5.23 

13) 1.78 

14) 3.24 

15) pH = 7.42, 0.0375 mol/l 

16) a) 0.23 g, b) 0.011 mol/l, c) pH =1.94 

17) 120 mmol/l 

18) 5.05 

19) a) 0.42 units (pH
1 = 5.35, pH

2 = 4.93), b) 5.83 units (pH = 1.17) 

20) a) 75 ml, b) 0.157 mol/l, c) 5.41 units 


