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Fig. 11.4 A schematic representation of the sequence of energy levels for electron
orbitals in an atom. The number in the brackets is the degeneracy of the level which
equals the maximum number of electrons that can be assigned to the level. The order of
the levels depends, to a limited extent, on the atomic number Z of the atom. For
example, the 4s level is lower than the 3d level for calcium with Z = 20, but the 4s
level is higher than the 3d level for scandium with Z = 21.
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CONFIGURAGAO ELETRONICA DOS ELEMENTOS

K L M N 0 P Q
A Ny, ’ 2 e Wiy .
ls 25 2p 3s 3p 3d 4s 4p 4d 4f 5s 5p 54 5f 6s 6p 6d Ts TABLE 11.1. The lowest-enerey clectron configurations and ionization energies E; of

the first 30 elements

1H 1
2 He 2

- 2 = 5
iéi . é Element Z  Electron configuration Ly (V)
g(ﬁ; ‘:;. % é Hydrogen H 1 (ls) 13.6
- \ - 5 ;g- Helium He 2 (ls)2 24.6
gg 2 E: § Lithium Li 3 (1s)’(28) 5.4
WNe 2 2 6 Beryllium Be 4 (ls)f(ZS)f 9.3
N s 7 & i Boron B 5 (18°(2s)*(2p) 83
};‘ B{(g 2 é g é 1 Carbon C 6 (1s)*(2)’(2p)* 113
48 2 2 6 2 2 Nitrogen N 7 (5725 )’ 14.5
5P 2 2 6 2 3 Oxygen o) 8 (18)2(28)1(213) 13.6
68 2 2 § 2 4 Fluorine F 9 (18)°(29)’(2p)° 17.4
}é g! ﬁ 3 g i 3 Neon N 10 (18)*(2sY(2p)° 21.6
WK 2 2 6 2 6 1 Sodium Na 11 (19)*(2)*(2p)°(3s) 5.1
W0C 2 2 6 2 6 2 . :
oy sf.-l $ 2 2% 8 i Magnesium Mg 12 (1s);(2s)§(2p)6(3s)2 7.6
27 2 2 6 2 § 2 2 Aluminium Al 13 (15)*(2)(2p)°(3s)°(3p) 6.0
BV 2 2 6 2 6 3 2 Silicon Si 14 (1s)(25)’(2p)*(3s)°(3p) 8.1
40 2 2 6 2 6 5 |1 Phosphorus P 15 (1s)’(2s)*(2p)°(3s)°(3p)° 10.5
25Mn 2 2 B8 2 & 5 2 Sulfur g 2 2 6 2 4
%F 2 2 6 2 8 8 9 u 111' S 16 (1s)7(2s)°(2p)°(3s) (3p) 10.4
27Co 2 2 6 2 8 7 2 Chlorine Cl 17 (1s(25)°(2p)°(3s)*3p)° 13.0
23N 2 2 6 2 6 8§ 2 Argon A 18 2(2s)°(2p)°(35)2(3p)°
20 ¢ 3 f &2 850 g (1s)"(2s)"(2p)°(3s)°(3p) 15.8
30Zn 2 2 6 2 6 10 2 Potassium K 19 (1s)(25)(2p)*(35)’(3p)*(4s) 4.3
31Ga 2 2 6 2 6 10 2 1 Calcium Ca 20 (IsP(2s)°(2p)°(3s)*(3p)°(ds)® 6.1
gg ﬁi g 2 g g g ig 3 :-3‘2 Scandium Se 21 (1s)§(2s)2(2p)6(3s)z(Bp)6(3d)(4s)2 6.5
ME 5 3 ¢ ¥¢ i s 1 Titanium Ti 22 (1s.)2(:as)§(2p)“(3s)2(31:.)6(3(1)2(4Ls)2 6.8
3B 2 2 6 2 6 10 2 3 Vanadium v 23 (15)*(28)°(2p)°(3s)*(3p)°(3d)’ (ds) 6.7
36Kr 2 2 6 2 6 10 2 6 Chromium Cr 24 (1s)°(29)°(2p)°(3s)°(3p)°*(3d)°(4s) 6.8
37 R0 2 2 6 2 6 10 2 6 1 Mz n 27912 6 N2 G 5 2
88 2 2 6 2 6 10 2 6 H Manganese Mn 25 (ls)z(bs)z(Zp) (3s)°(3p)°(3d)’(4s) 7.4
39Y 2 2 6 2 6 10 2 6 1 2 gobnal Fe 26 (15)2(2s) (213):(33)2(31))‘5(3(1)"(45)2 7.9
0% 2 2 6 2 6 10 2 6 2 2 obalt Co 27 (1sY(29)°(2p)°(3s)°(3p)°(3d)  (4s)> 7.9
40Nb 2 2 6 2 6 10 2 6 4 I Nickel Ni 28 (19)*(2)°(2p)°(39)°(3p)°(3d)° (45)> 7.6
2Me 2 2 6 2 6 10 2 6 35 1 Co C 2 2096202535236 3 1 10 :
BT 2 2 6 2 8 10 38 8 & ¢ opper u 29 (13)2(4) (2p)°(3s)°(3p)°(3d)'°(4s) y )
4R, 2 2 6 2 B 10 2 6 7 1 Zinc Zn 30 (18)*(29)°(2p)°(3s)(3p)°(3d) " (ds) 6.7
45Rh 2 2 6 2 6 10 2 6 8 1
6P 2 2 6 2 6 10 2 6 10
4740 2 2 6 2 6 10 2 6 10 1
48Cd 2 2 6 2 6 10 2 & 10 2
49Imn 2 2 6 2 6 10 2 6 10 2 1
08 2 2 6 2 6 10 2 6 10 2 2
518 2 2 6 2 6 10 2 6 10 2 3
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