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(a) (b)

Potential energy

Bond lengths

Figure 10.9 The variation of the potential energy with the position of the
proton between two atoms in a hydrogen bond. (a) The single minimum
potential characteristic of a strong hydrogen bond. (b) The double minimum
potential characteristic of a weak hydrogen bond.
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Figure 10.11 The orientation of lone pairs as indicated by VSEPR theory
compared with the orientation of HF in the gas-phase hydrogen-bonded
complex. The HF molecule is oriented along the threefold axis of NH,,
collinear with HCN, out of the H,O plane in its complex with H,O, and off
the HF axis in the HF dimer.
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Table 10.4 Typical values for the bond dissociation enthalpy of different types of hydrogen bonds.
: .4
Values are calculated for gas-phase species.

Category of
hydrogen bond

Symmetrical
Symmetrical
Symmetrical
Symmeirical
Asymmetrical
Asymmetrical
Asymmetrical
Asymmetrical
Asymmetrical

Asymmetrical

Hydrogen bond (++++)

Fes«sH:+*F in [HF;]  (see eq. 10.26)
O++++H++++0 in [H50,]" (see structure 10.2)
NesesHe++*N in [N5H;]" (see structure 10.4)
O-+++H+++:0 in [H;0,]  (see structure 10.3)
N-H:+++O in [NH,]" +++*OH,

O-H-+++Cl in OH;*++-Cl"

O-H++++O in OH,**+*OH,

S—H+++:S in SH,+++*SH,

C-H+++-O in HC=CH-+-*OH,

C-H++++O in CHy*+++OH,

Dissociation
enthalpy / kJ mol '

163
138
100
96
80
56
20
5

9

lto3
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