Chapter 11 + 9: Polarity. Binding Forces, Noncovalent Interactions,
and Dependent Physical Properties

Types of Binding Forces
1) Covalent bonds (between nonmetals)
2) Ionic bonds (between metal and nonmetal)
3) Metallic bonds (within pure metals)
4) Noncovalent Interactions (in decreasing strength)
e Hydrogen Bonds (O-H, N-H, or F-H bonds)
e Dipole-dipole Attractions (for polar molecules, but lacking any O-H, N-H, or F-H
bonds)
* London Forces (only binding force between nonpolar molecules, but also applies
in polar and H-bonding molecules. Increases with increasing molecular weight.)

Network vs Molecular Substances
¢ Network (usually identifiable by presence of a metal!)
Tonic
Metallic
Network Covalent (diamond...)
e Molecular (usually identifiable by absence of a metal)
Network binding forces are strong, molecular binding forces are relatively weak

Recognizing Polarity :
ABp Nonpolar If no lone pairs on central, and all outside atoms same.

L.

2. ABplLN Polar. If lone pairs on central atom.

3. ABpyL, Weakly polar No lone pairs on central atom, but attached atoms not same.
4. Hydrocarbons Nonpolar

5. Halocarbons Very weakly polar

Ranking substances in terms of relative binding forces:
1. Identify network substances versus molecular substances
2. For molecular substances
a. H-bonding?
b. polar?
3. For molecular substances, what is the molecular weight? Greater molecular weight gives
greater binding force.
Note: when molecular weight effects counteract H-bonding or polar effects (such as methanol
versus acetone versus hexane!) you are not expected to be able to predict which has stronger
binding forces, except for special cases like H>O.

Predictable Properties that Depend on Binding Forces

1. mp Higher binding force —> higher mp

2. AHg Higher binding force —> higher AHy

3. bp Higher binding force —> higher bp

4. AHy Higher binding force —> higher AH,

5. evaporation rate/volatility Higher binding force —> lower evaporation rate
6. vapor pressure Higher binding force —> lower vapor pressure
7. viscosity Higher binding force —> higher viscosity

8. surface tension Higher binding force —> higher surface tension
9.

solubility higher solute/solvent binding force —> higher solubility
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Moore/Stanitski/Jurs, Chemistry: The Molecular Science
Figure 11.7

Solid
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Moore/Stanitski/Jurs, Chemistry: The Molecular Science
Figure 11.12
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