Atomic structure – HL Material

 12.1 Electron configuration 

· 12.1.1 Explain how evidence from first ionization energies across periods accounts for the existence of main energy levels and sub-levels in atoms. 

·  12.1.2 Explain how successive ionization energy data is related to the electron configuration of an atom. 

· 12.1.3 State the relative energies of s, p, d and f orbitals in a single energy level. 

·  12.1.4 State the maximum number of orbitals in a given energy level. 

·  12.1.5 Draw the shape of an s orbital and the shapes of the p x , p y and p z orbitals. 

· 12.1.6 Apply the Aufbau principle, Hund’s rule and the Pauli exclusion principle to write electron configurations for atoms and ions up to Z=54. 

First Ionization Energy:

Definition

The first ionization energy is the energy required to remove the most loosely held electron from one mole of gaseous atoms to produce 1 mole of gaseous ions each with a charge of 1+.

[image: image1.png]2400
T FTTTT T T T T T T T T T

ity of 1t lonisation Energy for Periods 1.6, start 7

() doc brown

-
|
L
]

Atomic number

1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94




Successive Ionization Energies
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Electron Configuration up to Z=54

Aufbau principle  just means the way the electrons fit into the atomic orbitals in order of ascending energy. The first electron goes into the lowest energy orbital available (the 1s orbital) the next electron pairs up with it in the same orbital and the third electron (that of lithium) fits into the next orbital up, the 2s orbital. 

Pauli's exclusion principle says that there can only be 2 electrons in each orbital (with opposite spins).

Hund's rule  says that each orbital should be half filled before any is completely filled (since there is less repulsion if all electrons have the same spin). Electrons will therefore fill the lowest energy levels (ie 1 then 2 and so on) with two going in each orbital, but only doubling up when all orbitals in the level are filled.


  


  

	Atomic number Z and the element name and symbol
	Electron configuration
	
	

	1 Hydrogen, H
	1s1
	
	

	2 Helium, He
	1s2 = [He]
	
	

	3 Lithium, Li
	1s22s1 (simple notation: 2.1)
	
	

	4 Beryllium, Be
	1s22s2 (2.2)
	
	

	5 Boron, B
	1s22s22p1 (2.3)
	
	

	6 Carbon, C
	1s22s22p2 (2.4)
	
	

	7 Nitrogen, N
	1s22s22p3 (2.5)
	
	

	8 Oxygen, O
	1s22s22p4 (2.6)
	
	

	9 Fluorine, F
	1s22s22p5 (2.7)
	
	

	10 Neon, Ne
	1s22s22p6 = [Ne] (2.8)
	
	

	11 Sodium, Na
	1s22s22p63s1 (2.8.1)
	
	

	12 Magnesium, Mg
	1s22s22p63s2 (2.8.2)
	
	

	13 Aluminium, Al
	1s22s22p63s23p1 (2.8.3)
	
	

	14 Silicon, Si
	1s22s22p63s23p2 (2.8.4)
	
	

	15 Phosphorus, P
	1s22s22p63s23p3 (2.8.5)
	
	

	16 Sulphur, S
	1s22s22p63s23p4 (2.8.6)
	
	

	17 Chlorine, Cl
	1s22s22p63s23p5 (2.8.7)
	
	

	18 Argon, Ar
	1s22s22p63s23p6 = [Ar] (2.8.8)
	
	

	19 Potassium, K
	1s22s22p63s23p64s1 (2.8.8.1)
	
	

	20 Calcium, Ca
	1s22s22p63s23p64s2 (2.8.8.1)
	
	

	21 Scandium, Sc
	1s22s22p63s23p63d14s2
	
	

	22 Titanium, Ti
	1s22s22p63s23p63d24s2
	
	

	23 Vanadium, V
	1s22s22p63s23p63d34s2
	
	

	24 Chromium, Cr
	1s22s22p63s23p63d54s1
	
	

	25 Manganese, Mn
	1s22s22p63s23p63d54s2
	
	

	26 Iron, Fe
	1s22s22p63s23p63d64s2
	
	

	27 Cobalt, Co
	1s22s22p63s23p63d74s2
	
	

	28 Nickel, Ni
	1s22s22p63s23p63d84s2
	
	

	29 Copper, Cu
	1s22s22p63s23p63d104s1
	
	

	30 Zinc, Zn
	1s22s22p63s23p63d104s2
	
	

	31 Gallium, Ga
	[Ar]3d104s24p1
	
	

	32 Germanium, Ge
	[Ar]3d104s24p2
	
	

	33 Arsenic, As
	[Ar]3d104s24p3
	
	

	34 Selenium, Se
	[Ar]3d104s24p4
	
	

	35 Bromine, Br
	[Ar]3d104s24p5
	
	

	36 Krypton, Kr
	[Ar]3d104s24p6 = [Kr] (2.8.18.8)
	
	

	37 Rubidium, Rb
	[Kr]5s1
	
	

	38 Strontium, Sr
	[Kr]5s2
	
	

	39 Yttrium, Y
	[Kr]4d15s2
	
	

	40 Zirconium, Zr
	[Kr]4d25s2
	
	

	41 Niobium, Nb
	[Kr]4d45s1
	
	

	42 Molybdenum, Mo
	[Kr]4d55s1
	
	

	43 Technetium, Tc
	[Kr]4d55s2
	
	

	44 Ruthenium, Ru
	[Kr]4d75s1
	
	

	45 Rhodium, Rh
	[Kr]4d85s1
	
	

	46 Palladium, Pd
	[Kr]4d10
	
	

	47 Silver, Ag
	[Kr]4d105s1
	
	

	48 Cadmium, Cd
	[Kr]4d105s2
	
	

	49 Indium, In
	[Kr]4d105s25p1
	
	

	50 Tin, Sn
	[Kr]4d105s25p2
	
	

	51 Antimony, Sb
	[Kr]4d105s25p3
	
	

	52 Tellurium, Te
	[Kr]4d105s25p4
	
	

	53 Iodine, I
	[Kr]4d105s25p5
	
	

	54 Xenon, Xe
	[Kr]4d105s25p6 = [Xe]
	
	


