Chem. 162    Worksheet Set #1        Horxn = BEbreak - BEform             sapling BE values
PART 1 – ENTHALPY, BOND ENGERIES

 1)      H                                                         H
    H   C   H     +    Cl   Cl   ----------(   H   C   Cl    +   H    Cl

          H                                                         H

               break                                                 form
       4: CH        1: Cl-Cl    -------(      3: CH      1: C-Cl      1: H-Cl
   4(415)    +   1(243)    ------(   3(415)   +   1(330)   +   1(432)

         1660   +   243      ----(    1245   +    330   +   432
                          1903    ------(    2007                                                             Horxn = 1903 – 2007 = -104 kJ

or
      1:CH   1:Cl-Cl   -------( 1:C-Cl   1: H-Cl
         415  +  243   -------(   330     +  432  =  658 – 762 = -104 kJ
2)

         H

   H   C = C    H      +    3  O=O  ----------(  2  O=C=O     +    2  H   O   H

                H

                         break                                                form
           4: CH        1: C=C       3: O=O    -------(      4: C=O      4: O-H
       4(415)   +   1(611)   +   3(498)    -------(   4(741)   +   4(464)

                1660   +   611   +   1494    ------(    2964   +   1856
                                             3765    ----------(     4820                                  Horxn = 3765 – 4820 = -1055 kJ

3)

          H                                                         H

    H   C   O   H     +    H   I  ---------(   H   C   I    +    H2O

          H                                                          H

                  break                                                  form
 3: CH        1: C-O     1: O-H   1: H-I -------(      3: CH      1: C-I      2: O-H
 3(415) + 1(350) + 1(464)  +  1(295)   ------(   3(415)   +  1(240)   +   2(464)

   1245   +   350   +   464  +  295      ------(     1245   +   240   +   928
                                            2354     ------(    2413                                     Horxn = 2354 – 2413 = -59 kJ

or

      1:C-O   1:H-I   -------( 1:C-I   1: H-O

      350  +  295   -------(   240     +  464  =   645 – 704 = -59 kJ
                                               O

4)    CHF3   +   O   -------(   CF2    +  HF                                  5)      C    O    +   H2O -------(   H2    +   CO2
          break                                       form                                          break                                  form
  1: CH      1: C-F    -------(   1: C=O        1: H-F                                 1:C     O      2: O-H    -------(   1: H-H      2: C=O
  1(415) + 1(439)  ----(    1(741)  + 1(567)                            1(1080)  +  2(464)  -----(  1(436)  +  2(741)

                 854      ------(     1308                                                     1080   +   928   ------(   436   +   1482
    Horxn =  854 – 1308 = -454 kJ                                                                   2008   ----(    1918
Horxn = 2008 – 1918 = 90 kJ

6)    HCN   +   3 H2   -------(   CH4     +     NH3
              break                                   form
            1: C     N   3: H-H    -------(  3: CH      3: N-H
         1(891) + 3(436)   -----(  3(415)   +   3(390)

            891   +   1308  ------(    1245   +   1170
                      2199    --------(     2415Horxn = 2199 – 2415 = -216 kJ
PART 2 – FORMAL CHARGES

                                                                                                                                           0     0     0
1)   -1       +1      0               -2    +1       +1                 0     +1       -1                            2)  O = C = S
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                            O:  6 – (4 + 0.5(4))
N: 5 – (4 + 0.5(4))               5 – (6 + 0.5(2))                5 – (2 + 0.5(6))                                       = 6 – (4 + 2)
     = 5 – (4 + 2)                   = 5 – (6 + 1)                     = 5 – (2 + 3)                                                   = 6 – 6 = 0
     = 5 – 6 = -1                     = 5 – 7 = -2                      = 5 – 5 = 0
                                                                                                                                     C:  4 – (0 + 0.5(8))
N: 5 – (0 + 0.5(8))               5 – (0 + 0.5(8))               5 – (0 + 0.5(8))                                       = 4 – (0 + 4)
     = 5 – (0 + 4)                   = 5 – (0 + 4)                    = 5 – (0 + 4)                                                   = 4 – 4 = 0
     = 5 – 4 = +1                   = 5 – 4 = +1                     = 5 – 4 = +1
                                                                                                                                     S: 6 – (4 + 0.5(4))
O: 6 – (4 + 0.5(4))              6 – (2 + 0.5(6))                6 – (6 + 0.5(2))                                      = 6 – (4 + 2)
     = 6 – (4 + 2)                  = 6 – (2 + 3)                     = 6 – (6 + 1)                                                  = 6 – 6 = 0
     = 6 – 6 = 0                     = 6 – 5 = +1                     = 6 – 7 = -1
3)  B – F           P – F                Br – F             S – F

   2.0   4.0       2.1   4.0            2.8    4.0         2.5   4.0

      2.0                1.9                    1.2                 1.5                          Br-F < S-F < P-F < B-F
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