Chapter 4. Chemical Bonds

Overview


Chemical bonds determine the properties of matter. Chapter 4 examines ionic and covalent bonds, the symbolism used to represent bonds, and the resulting shape and properties of molecules and compounds that result from different types of bonding.

Lecture Outline

4.1 The Art of Deduction: Stable Electron Configurations


The most stable electron configurations are those of the noble gases.

Other elements that can alter their electron structures to become like those of noble gases would become less reactive by doing so


Formation of isoelectronic ions

4.2 Lewis Electron-Dot Structures


Use the periodic table to determine the number of valence electrons

Lewis dot symbols use “dots” to represent valence electrons. 
4.3 Sodium Reacts with Chlorine


Facts: Sodium reacts with chlorine to form sodium chloride (salt) according to the


chemical equation: 2 Na + Cl2 ( 2 NaCl  (Na+ and Cl- ions)


Theory: Chlorine takes an electron from sodium; forming the chloride and sodium ions.


The sodium and chloride ions are pulled together by coulombic forces, forming


what is called an ionic bond. 

Although the names of atoms and the ions are similar, the atom and the ion are quite different chemically, so it is important that we make distinctions and use precise terminology.

4.4 Using Lewis Symbols: More Ionic Compounds


Active metal–active nonmetal compounds form ionic bonds.

Generally speaking, metallic elements in groups 1A and 2A react with nonmetallic elements in groups 6A and 7A to form ionic compounds. These are stable crystalline solids.


Atoms gain or lose electrons to have an octet of electrons, similar to the noble gas configurations.
4.5 Formulas and Names of Binary Ionic Compounds



Generally the crossover method can be used to get the correct formula for a binary compound, write each ion with its charge (positive ion to the left), then transpose the charge numbers (but not the plus and minus signs) and write them as subscripts
4.6 Covalent Bonds: Shared Electron Pairs


Generally nonmetal-nonmetal compounds form covalent bonds.


The bond formed by a shared pair of electrons is called a covalent bond

Formation of double and triple bonds maintain octets

4.7 Unequal Sharing: Polar Covalent Bonds


In H-Cl the chlorine atoms have a greater attraction for a shared pair of electrons than hydrogen atoms do; chorine is said to be more electronegative than hydrogen.

Electronegativity increases as you move towards fluorine. 

4.8 Polyatomic Molecules: Water, Ammonia, and Methane


In general, many nonmetals often form a number of covalent bonds equal to eight minus the group number.


Hydrogen forms 1 bond, oxygen forms 2 bonds, nitrogen forms 3 bonds, carbon forms 4 bonds.
4.9 Polyatomic Ions

Table 4.4 lists the common polyatomic ions to be discussed

4.10 Rules for Writing Lewis Formulas

The five steps for writing electron dot formulas appear in this section

4.11 Odd-Electron Molecules: Free Radicals


An atom or molecule with unpaired electrons is called a free radical

Examples are ClO2, NO, NO2
4.12 Molecular Shapes: The VSEPR Theory


Table 4.6 lists bonding and the shapes of molecules
4.13 Shapes and Properties: Polar and Nonpolar Molecules

 Water, ammonia, and methane are revisited

4.14 A Chemical Vocabulary

