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INORGANIC COMPOUNDS ORGANIC COMPOUNDS

thermostable low melting points

mostly ionic molecular (bigger) mostly 
made of C, H, N, O

few
many  (essentially due to C’s 

ability to form compounds with 
other substances and itself)

isomers

polymers
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Metallic ( electrons are free-flowing in the crystal of metals )

Metals:  characterized by thermal/electric conductivity, the 
            ability to be "squeezed" and "pulled," release electrons when 
           heated or when hit by light of appropriate frequency

Covalent bonds

     Non-Covalent bonds
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Covalent ( electrons are shared ) 
between non-metals / some times between non-metal and metal

Non-polar
participating atoms have approximately the same atomic number

Polar
participating atoms have different atomic number

Characteristics of compounds built of covalent bonds: 
gas, liquid, solid
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Ionic ( electrons are donated/accepted )
between metal and non-metal (or group of non-metals)

           Characteristics of compounds built of ionic bonds: 
solid in room T
high melting points
when melted they can be electrolyzed (proving ionic nature)
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Hydrogen bonds: relatively weak bonds, formed between H 
                  (participating in a dipolar covalent bond) and a more
                  electronegative element (F, O, N)        
                  the strongest are those where  D-H-A are in a straight line

van der Waals interactions: bonds between the transient dipoles
                 caused by momentary random fluctuations in the electron
                distribution of the participating atoms (covalent bonds
                are shorter than "van der Waals bonds")
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the water molecule is polar

polar molecules are water soluble

opposite is true of non-polar

hydrogen bonding makes for highly-cohesive water and 
results in 

- high surface tension
- high specific heat
- high boiling point

highly polar water is beneficial for the cell by forcing 
non-polar substances to aggregate and remain together
(e.g. non-polar lipids that are contained in the membranes)



(c) I. R
igoutsos / Lecture 3 / F

eb
. 25, 2003 Figure from: Brock Biology of Microorganisms 

Madigan/Martinko/Parker pp22


