C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 35b)

~ Suggested Solution ~

1.

Explain why the solubility of group (II) salts of large anions decreases on descending the group, while the solubility of group (II) salts of small anions shows the reverse trend. (5)



Hsoln = -Hlattice + Hhydration









1



where -Hlattice =
energy absorbed in the formation of the solid crystal




from gaseous ions



where Hhydration =
energy released when the solute particles in gaseous




state become associated with water moleculecs for form




a solution



More negative the Hsoln, the more soluble the salt would be.
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Hlattice( 1/(r+ + r-),  Hhydration( (1/r+ + 1/r-)






1



On descending the group, magnitude of both Hhydration and Hlattice 



decrease.
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For large anions, the Hlattice is rather constant.



As the size of cation increases, the magnitude of Hhydration decreases more



than that of Hlattice.
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The Hsoln becomes less negative on descending the group and therefore



solubilities decrease.
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For small anions with small cation, the smaller cationic size leads to 


a higher Hlattice.


As the size of cation increases, the magnitude



of Hlattice decreases more than that of Hhydration.
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The Hsoln becomes more negative on descending the group and 



solubilities increases.
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2.

(a)
Explain why the thermal stability of sodium hydroxide is higher than that of 



magnesium hydroxide. (2)





Due to the larger size and lower charge of Na+,
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it is less polarizing
than
Mg2+.
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The OH- anion is less polarized in NaOH,
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therefore NaOH is less likely to form oxide under heating,





so that it has a higher thermal stability than Mg(OH)2.
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(b)
Explain why the thermal stability of the carbonates of the alkaline earth metals 


increases as the group is descended.  (3)





As the group is descended, polarizing power of the cation decreases.
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Thus cations of the lighter elements distort the anion electron cloud





to a larger extent.
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Anions with highly distorted electron clouds are more readily





decomposed to form oxides than those with little distortion.
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(c)
Explain why magnesium sulphate (VI) is much more soluble than barium sulphate 

(VI) in water.  (2)

\





Hydration energy of Mg2+ is more exothermic than that of Ba2+
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due to the higher charge density of Mg2+ cation.
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Therefore, the dissolution process of MgSO4 is more exothermic and





more energetically feasible.
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