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1.0 Bromine Scrubbing
 

Bromine is similar to chlorine, more soluble in water, but slightly less reactive. 
 
Atomic weight   79.9 
Melting point   -7oC 
Boiling point  60 oC 
 

1.1 Reactions of Br2  
 
1.1.1 Dissolution 
 
 Br2  +  H2O  ↔  HBr   +   HOBr 
 

Equilibrium concentrations @ 25oC:      Br2 : 0.21 mol/litre  i.e. 33.6 g/l Br2
      HOBr: 1.15 x 10-3 mol/litre i.e 0.11g/l HOBr 
  
1.1.2 Sodium Hydroxide   
                                                                           0o C 
 a.  Br2  +   2 NaOH      ⎯⎯⎯→   NaBr   +   NaOBr   +   H2O 
                                                                                                                            sodium              sodium 
                                                                                                                            bromide        hypobromite 
  
                                                               >50o C 
 b.  3 Br   +   6 NaOH    ⎯⎯⎯→   5 NaBr   + NaBrO2
                                                                                                           sodium bromate 

3 +   3 H2O 

                                                                                                                     
Therefore, scrubbing reaction depends on temperature. As NaOBr solutions can only be kept at 
around 0oC, the disproportionation reaction to NaBrO3, which is rapid, is assumed to take place 
fully.  
 
The  stoichiometry is similar for both reactions i.e. 2 moles NaOH per mole Br2
 

1.2 Heat of Reaction
 

Heats of formation, ∆Hf @25oC  Br2  (g)        7.47 kcal/mole 
     NaOH (aq) -112.19 
     NaBr (aq)             -  86.33 
     NaBrO3 (aq)         -  68.9 
     H2O (l)  -  68.32 
 

 
3 Br2  +   6 NaOH    ⎯⎯⎯→   5 NaBr   + NaBrO3 +   3 H2O 

 
 
Heat of reaction =  -((6 x -112.19)  + (3 x 7.47)) + ((5 x -86.33) +(- 68.9) + (3 x -68.32)) kcal 
   =  650.73 - 705.51 =  -54.78 kcal 
 
i.e. 54.78/3 = 18.3 kcal/mole bromine exotherm 
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