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FIRST SERIES (3d series)
Element S¢ Ti \4 Cr Mn Fe Co Ni Cu Zn
Alomric No. 21 22 23 24 25 26 21 28 29 3
SECOND SERMES (4d series) .
Element *Y Zr Nb Mo Tc Ru Rh Pd Ag Cd
Atomic No. 39 40 41 42 43 44 45 46 4T 48
THIRD SERIES (S5d series)
Element La Hf Ta W Re Os Ir Pt Asu Hg
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Exercise: which of the following can be considered as transition
clements :Au+3, Cu, Zn™.

Solution : both Au™ and Cu are transition elements but Zn s
out of this classification

- o1 Al ALl

21 Sc 3d"4s?
22 i 3d%4s?
23V 3d%4s?
24 Cr 3d°4s’
25 Mn 3d°4s®
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26 Fe 3d°4s?
27 Co 3d"4s?
28 Ni 3d%4s?
Cu 29 3d"%4s’
Zn 30 3d"%4s?
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Figure 22.4 oOxidation states of
first wransiton series elements. Note
that the greatest number of axidatior
states occurs with elements in the
middle of the first transition sernes
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Exercise

Determine the oxidation state of:
a- Na,V,0.;.

b- KAgF,.

c- MnAl,O,.
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Properties of the Fourth-Period Transition Elements

Property Scandium Titanium Vanadium Chromium Manganese
Electron configuration [Ar]3d'4s® [Ar]3d 4s® [Ar]3d as® [Ar]3d 45" [Ar]3dias?
Melting point, °C 1541 1660 1890 1857 1244
Boiling point, *C 2831 3287 33E0 2672 1962
Density, g;“cm'L 3.0 4.5 6.0 7.2 Y
Electronegativity (Pauling scale) 1.3 1.5 1.6 1.6 1.5
Covalent radius, pm 144 132 122 118 117

lonic radius (for M=), prm — 100 93 87 81
Property Iron Cobalt Nickel Copper Zinc
Electron configuration [Ar]3d®4s® [Ar])3d 4s% [Ar])3dbas? [Ar]3d 45" [Ar]3d" 45
Melting point, °C 1535 1495 1453 1083 420
Boiling point, *C 2750 2870 2732 2567 907
Density, glem” 7.9 89 8.9 8.9 7.1
Electronegativity (Pauling scale) 1.8 1.8 1.8 1.9 1.6
Covalent radius, pm 117 116 115 117 125

lonic radius (for M=), pm 75 79 LE] 87 BE
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Covalent radii (pm)

Period 4

Period 4: 5¢ Ti V¥V Cr Mn Fe Co Ni Cu #n
Period 5: ¥ Ar MNb Mo Tc Ru Rh Pd Ag C
Period 6: La Hf Ta W Re Os Ir Pt Au Hg
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Exercise :

Compare between the following according to atomic radius?
1-

Sc 3d'4s?
Y 4d'4s?
La 5d'4s?
2-
Ti 3d%4s?
Zr 4d%4s?
Hf 4f'* 5d°%6s?
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