Structure of Matter

Compounds and Molecules

All forms of matter (rocks, tables, sugar, etc.) have similarities and differences.

Those similarities and differences are partly because of how the atom or ions are joined together.

Chemical Bonds:

Remember…a compound is made of 2 or more elements that are chemically combined.
· atoms are connected chemically by bonds.

Chemical Bonds:  the forces that hold atoms or ions in a compound together.
Chemical Structure:


The chemical formula tells us what atoms make up a compound.  


Ex.  H2O  =  2 hydrogens and 1 oxygen
But it doesn’t tell us what the molecules look like or how the atoms are connected.

The structure of a compound is like the structure of a building.

· the structure of a building is the way its parts are put together.

· the structure of a compound shows the way the atoms are bonded.

· Chemical structure can be shown with different models.  (just like the blueprints show the structure of a building.)

Different types of models show different aspects of the compound.

Types of Models:   (Molecular Models)
1. Ball-and-stick

· used to show bond lengths and bond angles.

· Atom  
=  Ball

Bond 
=  Stick

Bond Length:   distance between the nuclei of two atoms.

Bond Angle:  angle formed by 2 bonds to the same atom.

• the bond angle tells which way the atoms points.

· Ball-and-stick models help understand how the atoms in a molecule are arranged.

Ex.  

2. Structural Formulas   (lazy chemist version)
· also show the structure of a molecule.

· Structural formula uses chemical symbol to represent the atoms.

Ex.     

3. Space-filling model

· shows the space taken up by each of the atoms in a compound.

· Shows relative sizes of atoms in a compound.

EX.

Bonds are flexible.

· bonds can bend, stretch, and rotate without breaking.

· A more accurate representation of the ball-and-stick model would be to represent the bonds with springs rather than sticks.

· See fig. 3 page 179
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How does the structure affect properties?


The chemical structure of a compound determines the properties of the compound.

Compounds can be found in several different forms.
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Large Networks of bonded ATOMS 

Ex.  Quartz
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Large Networks of bonded positive and negative IONS.

Ex.  NaCl
3. Separate Molecules 
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Ex.  Water or Sugar
· compounds with network structures are strong solids.

· The strong bonds in these compounds are very hard to break and cause the substance to have very high melting and boiling points.
· Some compounds are made of molecules .

· In these compounds the attraction between molecules is very small compared to the attraction between the elements in the compound.

Ex.  Attraction between molecules of sugar is much smaller that the attraction between the Carbon, Hydrogen, and Oxygen atoms that make up the molecule.

· Because these molecules have weaker attractions between them they tend to spread out more and take up more space.

· The strength of attraction between molecules differs between substances.

· This is why substances have different properties , such as boiling points and melting points.

So…we’ve talked about the differences between the attractions between molecules and between individual atoms.

There’s one more special type of attraction to be discussed…..Hydrogen bonds!
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Hydrogen Bonds- the weak attraction between the molecules of water.

· these aren’t as strong as the bonds holding the molecule together, but they do influence the properties of water.







