


POLYVALENT BINARY IONIC COMPOUNDS 

Polyvalent: 

 

Binary: 

 

Ionic: 

 

Compounds: 
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Polyatomic Cations: 
Ammonium NH4

+ 
Hydronium H3O+ 

 

Polyatomic Anions: 
Acetate  C2H3O2

- 
Acetate  CH3COO- 
Bicarbonate HCO3

- 
Bromate BrO3

- 

Carbonate CO3
2- 

Chlorate ClO3
- 

Chlorite ClO2
- 

Chromate CrO4
2- 

Cyanide CN- 
Dichromate Cr2O7

2- 
Hydroxide OH- 
Hypochlorite ClO- 
Nitrate  NO3

- 
Nitrite  NO2

- 
Oxalate  C2O4

2- 
Perchlorate ClO4

- 
Permanganate MnO4

- 
Peroxide O2

2- 
Phosphate PO4

3-  
Sulfate  SO4

2- 
Sulfite  SO3

2- 
 

Polyvalent Ions: 
Antimony  Sb3+ Sb5+ 

Bismuth  Bi3+ Bi5+ 
Chromium  Cr2+  Cr3+ 
Cobalt  Co2+  Co3+ 
Copper  Cu+  Cu2+ 
Gold  Au+ Au3+ 

Iron  Fe2+  Fe3+ 
Lead  Pb2+  Pb4+ 
Manganese  Mn2+  Mn4+ 
Mercury  Hg2+ Hg2

2+ 

Niobium  Nb3+ Nb5+ 
Platinum  Pt2+ Pt4+ 
Tin  Sn2+ Sn4+ 
Titanium  Ti3+ Ti4+ 
Vanadium  V3+ V5+ 

 
Formulas: 
Mass-Energy  E = mc2 
Temperature Change Q = mCpΔT 
Phase Change  Q = mHx 
Ideal Gas Law  PV = nRT 
Combined Gas Law P1V1T2 = P2V2T1 
Partial Pressure   Ptotal = P1 + P2 + P3… 
 
Constants: 
Speed of Light  c = 3.00 x 108 m/s 
Planck Constant  h = 6.626 x 10-34 J•s 
Boltzmann Constant kB = 1.381 x 10-23J/K  
Avogrado’s Number 6.02 x 1023 rp/mol 
Volume of Ideal Gas 22.4 L/mol 
Faraday Constant F = 96485.309 C/mol 
Ideal Gas Constant R = 8.31 (L•kPa)/(K•mol) 
    R = 0.0821 (L•atm)/(K•mol) 
    R = 62.396 (L•mm Hg)/(K•mol) 
Standard Pressure 1 atm = 760 mm Hg = 101.325 kPa 
Specific Heat Water Cp = 1.00 cal/(g•°C) =4.18 J/(g•°C) 
 
Unit Conversion: 
SI Volume   1 mL = 1 cm3  
Absolute Temperature   K = °C + 273 
SI Temperature  °C = 5/9 (°F – 32)  
Calorie-Joule   1 cal = 4.184 J 
Pressure    1 atm = 760 mm Hg = 101.325 kPa 
 
 

Prefixes:  
1 Mono-  2 Di- 
3 Tri-  4 Tetra- 
5 Penta-  6 Hexa- 
7 Hepta-  8 Octa- 
9 Nona-  10 Deca- 
 

Diatomic Elements: 
Bromine Br2 
Chlorine Cl2 
Fluorine F2 

Hydrogen H2 
Iodine  I2 
Nitrogen N2 
Oxygen  O2 
 

Common Acids: 
Acetic  HC2H3O2 (aq) 
Hydrobromic HBr (aq) 
Hydrochloric HCl (aq) 
Hydrofluoric  HF (aq) 
Hydroiodic  HI (aq) 
Nitric  HNO3 (aq) 
Nitrous  HNO2 (aq) 
Oxalic  H2C2O4 (aq) 
Phosphoric  H3PO4 (aq) 
Sulfuric  H2SO4 (aq) 
Sulfurous  H2SO3 (aq) 
Carbonic   H2CO3 (aq) 
 
Activity Series of Metals: 
Lithium  …Cobalt 
Potassium  Nickel 
Barium  Tin 
Calcium  Lead 
Sodium  Hydrogen 
Magnesium  Copper 
Aluminum  Mercury 
Manganese  Silver 
Zinc  Platinum 
Chromium  Gold 
Iron 
Cobalt… 



POLYVALENT BINARY IONIC COMPOUNDS 

Figuring out charge from formulas: 

1.  Identify the charge of the nonmetal 

2.  Charges in a compound must add up to zero; 
calculate the charge of the metal. 
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Figuring out charge from formulas: 

a.  CuCl2  ___________ 

b.  CuCl  ___________ 

c.  SnO  ___________ 

d.  SnO2  ___________ 

 

e.  Co2S3  ___________ 

f.  CoS  ___________ 

g.  Bi2O3  ___________ 

h.  Bi2O5  ___________ 



POLYVALENT BINARY IONIC COMPOUNDS 

Roman Numeral Review… 

 
1.  ________ 

2.  ________ 

3.  ________ 

4.  ________ 

5.  ________ 

 

6.   ________ 

7.   ________ 

8.   ________ 

9.   ________ 

10. ________ 
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Naming Rules: everything stays the same except… 

•  Metal 

•  Example: PbCl4 
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a.  Fe2O3  ____________________________________ 

b.  AuN  ____________________________________ 

c.  MnO2  ____________________________________ 

d.  NiCl2  ____________________________________ 

e.  Cu3P  ____________________________________ 

f.  PtS2  ____________________________________ 


