


Q. 1 – Which oxide is the most & least basic 
in the entire Lanthanide series?



Answer:
1. La(OH)3 & Lu(OH)3





1. Similar to Lanthanoids, they are silvery-white in colour.
2. They have high density.
3. They are less reactive than Lanthanoids.
4. Most of the Actinoids are not found in the nature i.e. they are man-

made.
5. They are highly reactive radioactive elements.
6. They have high boiling (≈ 3000 ◦C) & melting points (≈ 1000 ◦C).
7. Atomic & ionic radii decreases from Actinium (Ac) to Lawrencium (Lr). 

{This effect is called as Actinoid Contraction}
8. They show a common oxidation state of +3.
9. They can exhibit a wide range of oxidation states right from +2 to +8.
10. Basic nature of the oxides reduces from Ac(OH)3 to Lr(OH)3.
11. Action of boiling water gives mixture of oxides and hydroxides.



• As we move along the actinide series, there is a decrease in the atomic 
& ionic radii.

• With increasing atomic number, each succeeding element contains one 
more electron and one proton in the nucleus.

• The incoming electron is added to the same inner 5f subshell.
• The 5f electrons are ineffective in screening, due to their diffused 

shape, the outer electrons from the nucleus causing imperfect 
shielding.

• As a result, there is a gradual increase in the nucleus attraction for the 
outer electrons.

• Consequently gradual decrease in size occur.
• This is called actinide contraction.







• 89Ac = [Rn] 7s2 5f0 6d1

• 90Th = [Rn] 7s2 5f0 6d2 

• 91Pa = [Rn] 7s2 5f2 6d1 

• 92U = [Rn] 7s2 5f3 6d1 

• 93Np = [Rn] 7s2 5f4 6d1 

• 94Pu = [Rn] 7s2 5f5 6d1 

• 95Am = [Rn] 7s2 5f7 6d0 

• 96Cm = [Rn] 7s2 5f7 6d1 



They have general valence shell electronic configuration of 
ns2 (n-1)d0-2 (n-2)f0,2-14.

• 97Bk = [Rn] 7s2 5f9 6d0 

• 98Cf = [Rn] 7s2 5f10 6d0 

• 99Es = [Rn] 7s2 5f11 6d0 

• 100Fm = [Rn] 7s2 5f12 6d0 

• 101Md = [Rn] 7s2 5f13 6d0 

• 102No = [Rn] 7s2 5f14 6d0 

• 103Lr = [Rn] 7s2 5f14 6d1 



• Actor Thor Protects Uranus Neptune & Pluto while 
America Cures Berkley in California from Einstein’s 
Fermi’s & Mendeleev’s Noble Laws.

• Elements covered = Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, 
Es, Fm, Md, No, Lr.







1. Because of their long half-lives, Thorium & Uranium are used in 
everyday life.

2. THO2, along with 1% CeO2 ,is used as a major source of indoor 
lighting.

3. Uranium is used as a nuclear fuel. Its salts are used in glass industry 
(for imparting green colour), textile industry, ceramic industry and in 
medicines.

4. Plutonium it is used as a fuel for atomic reactors as well as for 
making atomic bombs.



“It is not the answer that 
enlightens, but the question.”

- Eugene Ionesco


