Study of Chemistry

Chemistry:  The study of the properties, composition and behaviour of matter

What is matter?  Anything that has mass & volume.  Eg:  wood, oxygen, etc

Properties of Matter  (physical or chemical)

A.  Physical Properties:  
can be determined without changing the substance’s 

makeup or creating a new substance.  

Eg:  colour, smell, freezing pt, electrical conductivity, density, state at a defined temp.

B.  Chemical Properties:
ability of a substance to undergo chemical reactions and 

change into new substances. 

Physical Properties: can be either intensive or extensive.


Extensive – 
depends on amount of substance.  Eg:  mass, volume  (the more 

substance you have, the greater the mass and volume it occupies)

NOT used to identify substances (eg.  A 5g chunk of material can be dirt or gold)


Intensive – 
depends solely on the nature of the substance and not how much.

Eg:  density, melting temp; pure gold will always have the same density and melting temp, regardless of amount. Intensive properties are used to identify substances.

1) State  (at a defined temp)

	
	Mass
	Volume
	Shape
	( Temp
	( Pressure

	Solid
	Definite
	Definite
	Definite
	No effect
	No effect

	Liquid
	Definite
	Definite
	Variable
	(T, (V
	No effect

	Gas
	Definite
	Variable
	Variable
	(T, (V
	(P, (V


We need to examine the molecular level to see what is different at various states of matter.

-Kinetic Molecular Theory – states that all matter is made of molecules which are in constant motion.

-Motions:  
Rotational energy  (spin)



Vibrational (shake)



Translational (move from pt A to pt B)











- atoms close together









- vibrational energy













- atoms spread out










- some vibrational, rotational, 









  translational







· far apart








-   mainly translational, some   

    vibrational and rotational

Changes in States of Matter (or phase changes)

Heating curve of water  (*characteristic curve of a pure substance)
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time (or heat entering the system)

(a) ice warming

(b) ice melting

(c) water warming

(a) water boiling

(b) steam warming

For a pure substance a change of state occurs at a constant temperature (distinct physical properties).

2. Freezing pt:  a constant temp at which a pure substance changes from a liquid to solid

3. Melting pt: a constant temp at which . . . 




solid to liquid 


note:  at the freezing and melting point – solid and liquid phases co-exist

4. Evaporation pt, a constant temp . .  .




liquid to gas
 

5. Condensation pt, . . .






gas to liquid

6. Sublimation pt.  . . . 






solid to gas











and viceversa

(trivial pursuit freaks – the reverse process of gas to solid is actually called deposition)

- these are all physical properties that one substance will differ from another.

7. Density

How much mass per volume

Density = mass / volume    (g/mL or g/cm3)

Eg:  An aluminum bar was weighed and found to have a mass of 14.2g.  Its volume was measured to be 5.26mL.  What is the density of aluminum?


D = m/V = 14.2 g/5.26 mL = 2.70 g/mL

8. Solubility

How much solute can dissolve in a solvent?

Eg;  
NaCl at 0(C 
36g dissolves in 100g water


Sugar at 0(C
179 g dissolves in 100g water

Therefore this is a physical property and can distinguish the two apart.

SUMMARY

Physical properties can be determined without changing the composition of the materials permanently.

Besides color, luster, magnetism etc there were eight physical properties you should know:

1) State



6) sublimation point

2) freezing point


7) density 

3) melting point


8) solubility

4) evaporation point

5) condensation point

b) Chemical properties

· the properties of a substance which can only be observed if the substance undergoes a change in composition

Eg.  Fool’s gold (pyrite) + nitric acid 
(
no reaction


  Real gold + nitric acid
(
yellow residue

C. Physical and Chemical Changes

a) Physical Change

A change in physical property which is reversible.

Eg:  ice -> water

b) Chemical Change

A change in chemical properties.  The atoms that make up the molecules are rearranged to form different molecules.  This new substance produced with new properties ahs been formed.  The energy changes are greater than in physical changes.


Very difficult to reverse
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