
補 充 題 型 II 

1. Identify the conjugate acids of the bases, C5H5N (pyridine), HPO4
2-, O2-, 

CH3COOH, [Co(CO)4]-, CN- 
Ans: C5H5NH+, H2PO4

-, H2O, CH3COOH2
+, H[Co(CO)4], HCN 

 
2. Which of the following pairs is the stronger acid? Give reasons for your choice.  

(a) aqua acids    [Fe(H2O)6]3+ or [Fe(H2O)6]2+   Ans: Fe3+  
(b) aqua acids    [Al(H2O)6]3+ or [Ga(H2O)6]2+    Ans: Al3+ 
(c) Hydroxoacids  Si(OH)4 or Ge(OH)4         Ans: Si(OH)4 
(d) oxoacids      HClO4 or HClO3            Ans: HClO4 
(e) H2CrO4 or HMnO4               Ans: HMnO4 

(Hint: The strength of aqua acids typically increase with increasing positive 
charge of the central atom ion and with decreasing ionic radius.) 

3. Arrange the acids HSO4
-, H3O+, H4SiO4, CH3GeH3, NH3, HSO3F in order of 

increasing acid strength. 
Ans: NH3 < CH3GeH3 < H4SiO4 < HSO4

- < H3O+ < HSO3F 
 
4. The ions Na+ and Ag+ have similar radii. Which aqua ion is the stronger acid? 

Why? 
Ans: Ag+. For the late d-block metals, covalent bonding is very important than ionic 
model. The extent of overlap between metal orbitals and the orbitals of an oxygen 
ligand increase from left to right across a period. It also increases down a group, so 
aqua ions of heavier d-block metals tend to be stronger acids. 
 
5. Silver perchlorate, Ag(ClO4), is significantly more soluble in benzene than in 

alkane solvents. Account for this observation in terms of Lewis acid-base 
properties. 

Ans:   

Ag+    +
Ag

Complex

Lewis acid

Lewis base
donate π electron  

 
6. Arrange the following in the order of decreasing acid strength: H2PO4

-, HNO2, 
HSO4

-, HCl and H2S. 
Ans: HCl > HSO4

-> HNO2 > H2PO4
- > H2S 

 



7. Why is NF3 a much weaker base than NH3? 
Ans: NF3 has inductive effect which causes the unshared pair on the nitrogen atom to 
be drawn inward. These effects make the unshared pair of electrons on NF3 much less 
available than on NH3 so NF3 is the weaker base. 
8. Although N(CH3)3 is a stronger base than NH3, the adduct H3N:B(CH3)3 is more 

stable than (CH3)3N:B(CH3)3. Explain this observation. 
Ans: There is some repulsion between the methyl groups (three on N and three on B) 
which reduces the stability of the adduct. This does not happen when the bases bond 
to H. 

9. Explain the reaction    CO2  +   OH-                HCO3
-
  

as a Lewis acid-base reaction.  
Ans: The carbon atom in CO2 (a Lewis acidic site) accepts a pair of electrons from the 
OH− ion (a Lewis base). 
 
10. Although HF is a weak acid in water, it is a strong acid in liquid NH3. Write 

equations to show the reactions and explain the different in acid strength. 
Ans: Because NH3 is more basic in water, the reaction goes into completion in that 
solvent, but only slightly in H2O. 
（以下兩個反應式的差別僅在溶劑的不同，水是中性的，NH3是弱鹼，HF在NH3

溶劑中解離得較完全） 

HF  +  H2O           H3O+  +  F-

HF  +  NH3           NH4
+   +  F-

  
(同學可以參考分析化學課本 p233 leveling effect 的相關敘述) 
(無機課本 p201 也有相關敘述) 

H2O  +  H2O           H3O+  +  OH-       pKw = 14
NH3  +  NH3           NH4

+   +  NH2
-    pKam = 33  


