Coordination chemistry of Transition elements
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Periodic Table
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Transition element electron configuration 4EiY) ualiall 5 g Sy cus sl

In forming SIMPLE ions, 4s e are removed before 3d e

Element z S C;'Kii%ﬁﬁon C?Omn?;;)n e- Cc;r;ii%uh:ation
Sc 21 [Ar] 4s? 3d ! J- Sc 3+ [Ar] 4s0 3d0
Ti 22 [Ar] 4s2 3d 2 Ti 2+ [Ar] 4s0 3d2
\Y 23 [Ar] 4s2 3d 3 V 2+ [Ar] 4s© 3d3
Cr 24 [Ar] 4s! 3d ° Cr 3+ [Ar] 4s0 3d3
Mn 25 [Ar] 4s2 3d ° Mn 2+ [Ar] 4s0 3d5
Fe 26 | [Ar] 4s? 3d © Fe o {i:} jgg ggg’
Co 27 [Ar] 4s2 3d 7 Co 2+ [Ar] 4s0 3d7
Ni 28 [Ar] 4s2 3d 8 Ni 2+ [Ar] 4s0 3d8
co [z [waataa  FgL B 40 39
Zn 30 [Ar] 4s2 3d 10 Jc Zn 2+ [Ar] 4s0 3d10

¢ Sc3+, Cu* and Zn?%* are NOT typical transition metal ions
because they have empty or complete d-sub-shells.
eg Sc3*and Zn?+* compounds all white ; one oxidation state only.
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Werner’s coordination theory 4fuliill yi @ 4, i 2

TABLE 9.1 Comparison of Blomstrand’s Chain Theory and Werner’s Coordination Theory

Werner Formula Number of Blomstrand Chain Formula Number of
(Modern Form) lons Predicted lons Predicted
[Co(NH3)6]C/3 “ _NHz;—C1 4
\ -
NHy—C!
[Co(NH3)sCIIC/S 3 o NE—CT 3
Cl1
Cl1
[CO(NH3)3C|3] O /C] 2
Co—NHs—NH;—NH;—C!
=

NOTE: The italicized chlorides dissociate in solution, according to the two theories.

3 A. Werner, Z. Anorg. Chemn., 1893, 3, 267; Berichte, 1907, 40, 4817; 1911, 44, 1887; 1914, 47, 3087; A. Werner and
A. Miolati, Z. Phys. Chemni., 1893, 12, 35; 1894, 14, 506; all translated by G. B. Kauffman, Classics in Coordination
Chemistry, Part 1, New York, 1968.

© 2011 Pearson Education, Inc.
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