CHEM 101







         Dr. Al-Saadi Work Sheet # 8 
Chemical Bonding and Lewis Structure

1) Which compound in each of the following pairs of ionic substances has the most exothermic lattice energy?

(a) LiF and CsF.


(b) NaBr and NaI.


(c) BaCl2 and BaO.


(d) Li2O and Na2S.
2) LiI(s) has a heat of formation of -272 kJ/mol and a lattice energy of 735 kJ/mol. The ionization energy of Li(g) is 520 kJ/mol, the bond energy of I2(g) “from I2(s)” is 151 kJ/mol, and the electron affinity of I(g) is 295 kJ/mol. Use these data to determine the heat of sublimation of Li(s).
Answer: +181 kJ/mol

3)  Draw the Lewis structures for the following molecules. Show all resonance structures where applicable.


(a) NO2–

(b) N2O4 (Exists as O2N-NO2) 


(c) OCN–

(d) CO32–
4) Write Lewis structures for the following species. Assign the formal charge for each atom. Write Lewis structures involving minimum formal charges.

(a) XeO4

(b) ClO3–

(c) ClO4–

(d) POCl3
5) Consider the following reaction:

H2C=CH2 (g) + F2 (g)  (  H2FC-CFH2 (g)   ΔH = -549 kJ

Estimate the carbon-fluorine bond energy given that the C-C bond energy is 347 kJ/mol, the C=C bond energy is 614 kJ/mol, and the F-F bond energy is 154 kJ/mol.

Answer: 485 kJ/mol

6) Calculate the enthalpy of isomerization of methyl isocyanide to acetonitrile. 

H3C-N≡C ( H3C-C≡N
The bond energies of C-N and C-C bonds are 305 and 347 kJ/mol, respectively.
Answer: -42 kJ
7) The standard enthalpies of formation for S(g) , F(g) and SF4(g) are +278.8, +79.0 and  -775 kJ/mol, respectively. Estimate the energy for an S-F bond.

Answer: 342.5 kJ/mol
