HESS’S LAW: ADDITION OF EQUATIONS: examples and exercise 

Hess’s law:  if a reaction is the sum of two or more other reactions, then (H for the overall reaction must be the sum of the  (H’s of the constituent reactions.

                       (H1  =  (H2   +   (H3
Examples


1. Calculate the enthalpy change of the following reaction

              ¼ P4   (s)    +  5/2 Cl2   (g)  ((   PCl5 (s)             

when given

                 ¼ P4 (s)    +    3/2 Cl2   (g)  ((   PCl3 (s)                     (H  =  - 319.7 kJ

                      PCl3 (s)    +    Cl2   (g)    ((    PCl5 (s)                      (H  =  - 123.8 kJ


                      ¼ P4   (s)    +  5/2 Cl2   (g)  ((   PCl5 (s)                 (H  = - 443.8 kJ


2. Calculate the following 

                      C   (s)    +  2H2   (g)  ((   CH4 (g)                        (H  =  ? kJ

when given the following

                CH4 (g)    +    2 O2   (g)  ((   CO2 (g)  +  2 H2O (l)            (H  =  - 890.4 kJ

                 C (s)    +    O2   (g)    ((    CO2 (g)                                  (H  =  - 393.4 kJ

                 2 H2   (g)    +  O2   (g)  ((   2 H2O  (l)                             (H  = -  571.6 kJ

       Solution: reverse the first equation but leave the other two as they are

               CO2 (g)    +    2 H2O   (l)  ((   CH4 (g)  +  2 O2 (g)         (H  =  + 890.4 kJ

                 C (s)    +    O2   (g)    ((    CO2 (g)                                  (H  =  - 393.4 kJ

                 2 H2   (g)    +  O2   (g)  ((   2 H2O  (l)                             (H  = -  571.6 kJ


                         C   (s)    +  H2   (g)  ((   CH4 (g)                        (H  =  - 74.7 kJ


3. Calculate (Hf for ICl (g) the following 

                      ½  I2   (s)    +  ½ Cl2   (g)  ((   ICl (g)             

when given the following

                              Cl2   (g)  ((   2 Cl (g)                    (H  =  + 242 kJ

                              I2   (g)  ((   2 I (g)                      (H  =  + 151 kJ

                              I2   (s)  ((    I2 (g)                       (H  =  + 63 kJ

                              ICl (g)  ((   Cl (g)  +   I (g)           (H  =  + 211 kJ

      Solution: take half a mole for each of the first the equations and reverse the fourth. 

      reverse the first equation 

                                    ½ Cl2   (g)  ((    Cl (g)                    (H  =  + 121 kJ

                              ½ I2   (g)  ((    I (g)                      (H  =  + 71.5 kJ

                              ½ I2   (s)  ((    ½ I2 (g)                 (H  =  + 31.5 kJ

                              Cl (g) +  I 9g)  ((   ICl (g)            (H  =  - 211 kJ

                               ½  I2   (s)    +  ½ Cl2   (g)  ((   ICl (g)        (H  =  + 13 kJ


4. Calculate the following 

                      Sr  (s)    +  C  (g) +  3/2 O2 (g)   ((   SrCO3 (s)              (H  =  ? kJ

when given 

                 Sr (s)    +    ½ O2   (g)  ((   SrO (s)                (H  =  - 592 kJ

                 SrO  (s)    +    CO2   (g)    ((    SrCO3 (s)      (H  =  - 234 kJ

                  C (s)   +    O2   (g)  ((   CO2  (g)                    (H  = -  394 kJ

