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Periodic Table of the Elements
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Fr

88

226.0
Ra

89
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Useful Information

PV = nRT R = 0.0821 
L·atm
mol·K  = 8.314 

J
mol·K 

ln
 


 
vp2

vp1
  = – 

∆H˚vap
R  

 


 
1

T2
  –  

1
T1

 density of H2O = 1.00 
g

cm3 

edge length (l) = 2r edge length (l) = 2√ 2· r edge length (l) = 
4r

√ 3

density of H2O = 1.00 
g

cm3 

∆H˚rxn = ∑(∆Hf˚(products)) – ∑(∆Hf˚(reactants))



Temperature (°C) Vapor
Pressure(mmHg)

Temperature (°C) Vapor
Pressure(mmHg)

-5
0
5
10
15
20
25
30
35
40
45

3.2
4.6
6.52
9.20
12.8
17.5
23.8
31.8
42.1
55.3
71.9

50
55
60
65
70
75
80
85
90
95
100

92.5
118.0
149.4
187.5
233.7
289.1
355.1
433.6
525.8
633.9
760

Solubility Table

Ion Solubility Exceptions
NO3

– soluble none
ClO4

– soluble none
Cl– soluble except Ag+, Hg2

2+, *Pb2+

I– soluble except Ag+, Hg2
2+, Pb2+

SO4
2– soluble except Ca2+, Ba2+, Sr2+, Hg2+, Pb2+, Ag+

CO3
2– insoluble except Group IA and NH4

+

PO4
3– insoluble except Group IA and NH4

+

-OH insoluble except Group IA, *Ca2+, Ba2+, Sr2+

S2– insoluble except Group IA, IIA and NH4
+

Na+ soluble none
NH4

+ soluble none
K+ soluble none

*slightly soluble



Simple Ionic Structures Grouped According to Anion Packing

Structure Name Anion Packing
Coordination

Number
Sites Occupied

by Cations Examples
Rock Salt ccp 6:6 MO all octahedral NaCl, LiF,

KBr, CdO,
FeO, MgO

Zinc Blende ccp 4:4 MO 1
2
  tetrahedral ZnS, BeO, SiC

Antifluorite ccp 4:8 M2O all tetrahedral Li2O, sulfides
Rutile distorted ccp 6:3 MO2 1

2
  octahedral TiO2, GeO2,

MnO2, OsO2
Perovskite ccp 12:6:6 ABO3 1

4
  octahedral(B) CaTiO3,

SrSnO3
Spinel ccp 4:6:4 AB2O4 1

8
  tetrahedral(A)

1
2
  octahedral(B)

MgAl2O4,
FeAlO4

Cesium
Chloride

simple cubic 8:8 MO all cubic CsCl, CsBr,
CsI

Florite simple cubic 8:4 MO2 1
2
  cubic CaF2, UO2,

ThO2

Lattice Types and Radius Ratios of Cations and Anions

Radius Ratio Coordination Number of
(Cation/Anion) Lattice Type Cation Anion

A. 1:1 Stoichiometry of Salt (MX)

0.225 – 0.414 Zinc Blende 4 4
0.414 – 0.732 Rock salt (NaCl) 6 6
0.732 – 1.000 Cesium chloride 8 8

B. 1:2 Stoichiometry of Salt (MX2)

0.225 – 0.414 Beta-quartz 4 2
0.414 – 0.732 Rutile (TiO2) 6 3
0.732 – 1.000 Fluorite (CaF2) 8 4



Half-Reaction
Metal Reaction

Lithium Li → Li+ + e–

Potassium K → K+ + e–

Barium Ba → Ba2++ 2e–

Calcium Ca → Ca2+ + 2e–

Sodium Na → Na+ + e–

Magnesium Mg → Mg2+ + 2e–

Aluminum Al → Al3+ + 3e–

Manganese Mn → Mn2+ + 2e–

Zinc Zn → Zn2+ + 2e–

Chromium Cr → Cr3+ + 3e–

Iron Fe → Fe2+ + 2e–

Cobalt Co → Co2+ + 2e–

Nickel Ni → Ni2+ + 2e–

Tin Sn → Sn2+ + 2e–

Lead Pb → Pb2+ + 2e–

Hydrogen H2 → 2H+ + 2e–

Copper Cu → Cu2+ + 2e–

Silver Ag → Ag+ + e–

Mercury Hg → Hg2+ + 2e–

Platinum Pt → Pt2+ + 2e–

Gold Au → Au3+ + 3e–


