Chem 2C Workshop/Doug Kent/LSC/ Ch. 22 & 23 Summary Sheet:
Descriptive Chemistry ("A Child's Garden Of Chemistry")

A. Periodic Trends (Review)

1. Electronegativity: How much an element "wants" to be the negative
partner in a polar bond (Noble Gases = 0)
a. N as you go from left to right on Periodic Table
b. ¥ as you go down a column on Periodic Table
c.remember F>0O>N~CI>C~S>H~P
2. lonization energy: How much an energy it takes to remove an electron from an atom
a. N as you go from left to right on Periodic Table
b. ¥ as you go down a column on Periodic Table
2. Atomic radius: distance from the center of the nucleus to outermost electron(s)
a. W asyou go from left to right on Periodic Table
b. A  as you go down a column on Periodic Table

B. The Alkali Metals: Group 1 (1A)

1. all elements in first column of Periodic Table except H:
Li, Na, K, Rb, Cs, Fr (in order of AN  atomic mass)
. valence configuration: nsl
. as atomic mass AN, density A\, while melting and boiling points W
. all are soft, silver-gray solids at room temperature
. highly reactive: reactivity AA  as you go down the column
. all tend to form +1 cations in ionic compounds
. all are powerful reducing agents and can reduce the hydrogen in water:
2 M(s) + 2 H20 (1) = 2 MOH (aq) + H2(g)
8. compounds with oxygen (02' = oxide ion; 022‘ = peroxide ion; O = superoxide ion)
a. Li forms lithium exide: 4 Li(s) + O2(g) = 2 Li20 (s)
b. Na can form sodium peroxide: 2 Na(s) + 02(g) =Na20)(s)
¢. K, Cs, and Rb can form superoxides: K(s) + O2(g) = KO2(s),
Cs(s) + 02(g) = CsO2(s), Rb(s) + 02(g) = RbO(s)
9. react vigorously with halogens to form ionic halides, e.g. NaCl and KCl;
2 M(s) + X2 =2 MX (s)
10. hydroxides of Group 1 metals are strong bases in aqueous
solution, e.g. NaOH (aq), KOH (aq), etc.
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F. Group 15 (5A) Elements

1. N, P, As, Sb, Bi (in order of A atomic mass)
2. valence configuration: nsznp3

3. N and P are nonmetals, As and Sb are semimetals, Bi is a metal
4. oxides of nitrogen

a. N205 = dinitrogen pentoxide (N = +5 oxidation state)

b. NO2 = nitrogen dioxide (N = +4 oxidation state)
¢. N20O3 = dinitrogen trioxide (N = 43 oxidation state)
d. NO = nitrogen monoxide (N = +2 oxidation state)
e. N20 = dinitrogen monoxide (N = +1 oxidation state)

G. Group 16 (6A) Elements: The Chalcogens

-0, S, Se, Te, Po (in order of A atomic mass)
. valence configuration: ns2np4
. O, S and Se are nonmetals, Te and Po are semimetals
. compounds with hydrogen
a. H20 = dihydrogen monoxide = "water"
b. H202 = dihydrogen dioxide = "hydrogen peroxide"
c. H2S = dihydrogen monosulfide = "hydrogen sulfide"
5. compounds of S with O
a. SO2 = sulfur dioxide (anhydride of H2SO3, sulfurous acid)
b. SO3 = sulfur trioxide (anhydride of H2SO4, sulfuric acid)

(sulfuric acid is a strong acid and a strong oxidizing agent)
6. anions of S and O

W N =

a. $032-: sulfite ion d. $2062-: dithionate ion
b. SO42-: sulfate ion e. $3062": trithionate ion
c. $2032-; thiosulfate ion f. S4062': tetrathionate ion

7. S has more allotropes than any other element: S, S2, Se, S8, etc.

H. Group 18 (8A) Elements: The Noble Gases

1. He, Ne, Ar, Kr, Xe, and Rn (in order of A atomic mass)

2. valence configuration: ns2np® (filled valence shell)

3. all are nonmetals

4. all occur as monatomic gases in the atmosphere

5. do not tend to react with other elements to form compounds,
except for Xe, which may form compounds with F and O
e.g. XelF2, XeF4, XeFg, Xe03, etc.
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