C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 33)

~ Suggested Solution ~

1.

Describe how would you demonstrate that sodium oxide is ionic in nature experimentally.



Measure the electrical conductivity of molten Na2O.



It exhibits a high electrical conductivity which demonstrates the presence of mobile ions, and thus sodium oxide is ionic in nature.

2.

Account for the following trends of melting point:



(a)
MgO (27980C) > Na2O (11300C)





[ Key point: melting of ionic compounds  (  breaking of ionic lattice! ]





Since Mg2+ has higher positive charges and smaller ionic radius (smaller size) 

than Na+, MgO has a more negative (more exothermic) Hlattice than Na2O.



(b)
N2O5 (290C) < P4O10 (3380C)





[ Key point: melting of covalent compounds  (  breaking of intermolecular 

forces! ]





Since the molecular size of P4O10 is larger than N2O5, P4O10 molecules are held 

together by stronger van der Waals’ forces.



(c)
CO2 (-580C) < SiO2 (17200C)





[ Key point:  SiO2 and CO2 have different structures in solid state! ]





SiO2 have strong covalent bonds extending throughout the giant covalent 


structure, forming a giant lattice network.





CO2 molecules are held together by weak van der Waals’ forces in the simple 





molecular structure.

3.

(a)
Compare the acidity of sulphuric (IV) acid and sulphuric (VI) acid.





[ Key point:  Most stable conjugate base  (  stronger acid ! ]



Sulphuric (VI) acid is more acidic because its conjugate base (SO42-) has one more S=O bond than the conjugate base of sulphuric (IV) acid, so that SO42- can form more resonance structures and the electron cloud is more delocalized throughout the molecule.


(b)
Compare the basicity of SO32- and SO42-.





[ Key point:  Less stable conjugate base  (  accepts H+ more easily ! ]



SO32- is less stable than SO42- because the electron cloud is less delocalized. Therefore, SO32- has a higher tendency to accept H+ so that it is more basic.
4.

(a)
Draw the structure and shapes of [Be(OH)4]2- and [Al(OH)6]3-.





(b)
Explain why beryllium forms [Be(OH)4]2- while aluminium forms [Al(OH)6]3-.





[ Key point:  “Al” is a Period 3 element  (  extend octet! ]



Al3+ has a low lying vacant 3d-orbital to extend octet structure and form more bonds with OH- ions, while Be2+ can only form four bonds by using 2s and 2p orbitals.
5.

Briefly comment on the reaction kinetics of the hydrolysis of NCl3 and PCl3.





[ Key point:  
If extending octet is possible  (  form more bonds with H2O








(  lower EA  (  faster hydrolysis !]



P atom has a low lying vacant 3d-orbital to extend octet structure and form more bonds with H2O molecules during hydrolysis. Thus the activation energy is lower and the hydrolytic rate of PCl3 is faster than NCl3.
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