190

180 4

170 4

Metallic radii of the d-
block elements

160 4

r (pm)

150 4

140 4

130 4

120

900

800 -

700 4

600 -

500 4

kJ/mol

Atomization enthalpies of
the d-block metals

300 4

200 -

3dy, 3s

nd vs. ns orbitals:
50,000 dots per orbital

5dy, 5s




Simple binary transition metal oxides
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In both tables, the most stable oxidation state is in bold.

IE5 (kJ mol™)

Group

Third ionization energies of the d-block metals




AHM,3) + ", D(X,,2)

M(s) + "/, X,(g) > M(g) + nX(g)
AH(MX s) ZIE(M,g) nAg  H(X,g)
A, . HO(MX s) \ /
MX, (s) = — - M™(g) + nX (g)
A H’(M,s) = Enthalpy of atomization of metal M
D(X,.g) = Dissociation enthalpy of X, = 2 x Enthalpy of atomization of X
ZIE(M,g) = Sum of the ionization energies for the processes M(g) = M*(g) = M%*(g)... = M""(g)
AL H(X ) = Enthalpy change associated with the attachment of an electron
AH(MX s) = Standard enthalpy of formation
Ay e (MX 5) = Lattice enthalpy change (see text)
Born-Haber thermochemical cycle for the formation of a salt MX.
1
Cl r
\ cl / . Re—Cl, =
Re 236-240pm
L Re <’ : 7
/ Re \
cl \ cl

Cl

L
Re—Cl

mems = (| bridged Re=Re

L = Lewis base

=229-232pm

term

Re—Re = 245pm

Sites of addition of Lewis bases to Re;Cly and the
structure of [Re,Cl,]*.




X-ray crystal structure of [MogCl, ,]>~ (left);
X-ray crystal structure of [Nb,Cl,g]3- (right).

Cl

246pm

Re
213pm

The structure of [Re,Clg]?~




*

[

_H_ | In= and out-of-phase "Fu' - "‘v
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1
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1
1
1
Bu—0 = 179pm

\ Op, a.ndp’ In the xz plane: M
III n

| ' ol
K]

d.c 'p.lr dn
TJ"
';— Fu— 0O — Ru

In the yz plane: m
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(a)

ﬁf}? P, d -
(k)

(a) the structure of [Ru,(u-O)Cl,]*; (b) a partial MO diagram for the

interaction between the Ru d,, d,, and d,, orbitals of the Ru'V centers with the
p, and p, orbitals of the O atom to give two bonding, two antibonding and four
non-bonding orbitals

(e)
(a) [Mo,0,,]¢-; (b) the same structure drawn as octahedral building blocks

(€) [Wg0,0]%; (d) the a-Keggin ion [SiMo,,0,,]%; (€) [H3S,M0,404,]




Moz, “big wheel”, shown half in polyhedra, half in ball-and-
stick representations.

[Fig. 2] an inorganic superfullerene made up of 12
pentagonal units and 30 linkers;
[Fig. 3] Mo, “Nanohedgehog”




