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What’s Inorganic Chemistry??

• Organic chemistry is defined as the 
chemistry

• of hydrocarbon compounds and their 
derivatives

• But how about CO, CO2, and HCN…for 
instance?

• Inorganic chemistry can be described 
broadly as the chemistry of “everything 
else”
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•Involves few elements

• forming mostly covalent
or polar covalent bonds

• Mostly molecular solids
(except polymers)

• Usually air-stable

• Commonly soluble in
nonpolar solvents

• Distillable, crystallizable

• Bonding involves s & p
electrons

• All the elements, involving all modes of
Bonding

• Ionic, extended-network 
(metallic/covalent), & molecular solids

• All possibilities concerning stability with
air or water

• Widely ranging solubilities

Organic vs. Inorganic

Bonding in Organic and Inorganic
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The Weird and Wacky World of 
Inorganic Chemistry

Of course you can form One, Two, Three 
and Four Bonds, BUT that is only part of 
the story.… The most common number of 
bonds to a transition metal ion is SIX, but 

that does not mitigate against larger 
coordination numbers.  There are many 

compounds which contain 7,8,9 bonds to a 
single atom.

[Nd(NO3)6]3-

Common conceptions of bonding are not enough. 

As an example, understanding the bonding in B2H4 .  

HYDROGEN FORM HOW MANY BONDS???
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The Elements

• ~ 107 of them ....
• Most are metals: solids, electrical conductors,
• good thermal conductors, sometimes with
• high mechanical strength and ductility.
• ~ 22 nonmetals (As, Sb, Te, … ?)
• At ambient temp.: 11 gases, 2 liquids (Br,
• Hg), [+ Cs (m.p. 28.5 °C) & Ga (m.p. 29.8 °C)]

Abundances in Earth’s Crust
• Order of occurrence (weight % abundances):

• O(45.5) > Si(25.7) > Al(8.3) > Fe(6.2) >
• Ca(4.66) > Mg(2.76) > Na(2.27) > K(1.84)

• All others < 3% combined (including beloved Carbon 
and Hydrogen!)

• SiO2 and silicates are constituents of most rocks
• and many “ores” of other metallic elements.
• All these elements are the principal constituents of
• most minerals (also important: P, S, Mn, Cr, Ti, Cu).
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Medicinal Inorganic Chemistry
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Bioinorganic Chemistry

• Approximately 40 percent of all 
enzymes have metal ions in their 
active sites 

• The presence of the metal is what 
governs the reactivity of the 
enzyme
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Hemoglobin and Myoglobin

• Nitrogenase

• Catalyzes the “nitrogen” fixation process in 
plants.

N2 + 8H+ + 8e- + 16 ATP → 2NH3 + H2 + 16 ADP + 16 PO4
3-
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PlantsPlantsPlantsPlantsIndustrialIndustrialIndustrialIndustrial

500 oC , 200 atm pressure 20 oC, 1 atm pressure

Organometallic Chemistry

• catalysis

Sir Geoffrey Wilkinson
Nobel Prize 1973
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Kevin Bacon and Inorganic Chemistry

Or something like that

Robert Gillard



11



12



13



14



15



16



17



18



19



20


