Matter Study Guide
Matter makes up everything around us.  All solids, liquids, and gases are matter.  Matter is anything that has mass and takes up space, and is made of particles too small to be seen.
Phases of Matter:
   Solids
· Have a definite shape and volume.  This means that their shape and volume never change.

· Particles in a solid are close together and vibrate, but stay in the same place.

· Volume of a rectangular solid can be determined by measuring the sides with a ruler and calculating length x width x length.

· Volume of an irregularly shaped solid (like a ball) can be determined by water displacement in a graduated cylinder.  For example: Sally filled a graduated cylinder with 30mL of water.  She placed a marble in the water, and then read the water line at 50mL.  To find out the volume of the marble she subtracted the new water level from the original water level.  50mL – 30mL = 20mL.  Therefore she determined the volume of the marble was 20mL.

   Liquids
· Have a definite volume, but their shape changes according to the shape of their containers.  For example: the water in a fish bowl has the same volume, but different shape when you pour the water in the sink.

· Particles are close together, but are able to move apart from each other and flow from place to place.

· Volume can be found by measuring the liquid in a graduated cylinder.
   Gases

· Have no definite shape or volume, but take the shape and volume of their containers, filling all the space available.  
· The particles easily move far apart from each other and spread out through  the available space.

Mixtures and Solutions
 A mixture is made up of 2 or more substances that are mixed together but can be separated from each other. They can be a combination of solids, liquids, and gases.  NOTE: Substances in a mixture DO NOT change properties or permanently change. (Fruit salad is an example of a mixture)

A solution is a type of mixture that is composed of substances that mix so completely that they look like a new substance.  These too can be separated back into their original substances. (Salt water is an example of a solution)

A solvent is the substance in a solution that is in the greatest amount.  The solvent is the substance that does the dissolving.  In salt water, the water is the solvent.

A solute is the substance in a solution that is in the least amount.  The solute is usually a solid and gets dissolved.  In salt water, the salt is the solute

The concentration of a solution depends on the amount of solute and solvent.  The more solute mixed into a solution, the higher the concentration will be.  The lesson solute and more solvent mixed into a solution, the lower the concentration will be. (HINT: Think about the Kool-Aid experiment!)

Rate of Dissolving (the rate at which the solute dissolves in the solvent)

· Temperature change: if the temperature increases or is higher, the solute will dissolve faster.

· Particle size: if the particle sizes are smaller, the solute will dissolve faster.

· Stirring: If the solution is stirred the solute will dissolve faster.

Separating Mixtures (Hint: Think of our labs and science stations!)
   Filtration:
· Used to separate solid particles from a liquid.

· Usually uses filter paper in a funnel.  The water is poured through the funnel and the filter paper catches the solid particles.

   Sifting
· Used to separate smaller solid particles from larger solid particles.  Can also be used to catch large particles in a water mixture.

· Usually uses a screen to catch the larger particles while allowing the smaller particles to fall through.

   Magnetic Attraction

· Used to separate magnetic material from a mixture of other substances.

· Usually uses a magnet to pull out magnetic material from a mixture.

   Evaporation
· Used to separate a solid that has dissolved in a liquid solution.

· Scientists can heat the water to speed up the rate of evaporation, or leave the solution in the sun.  Once the liquid has evaporated the solid is left behind.

   Chromatography
· Used to separate the solutes in a solution.

· This is done by placing ink or a mark on a piece of filter paper then leaving a clean end in water.  As the water travels up the paper the most soluble substance will travel with the water the furthest.  Scientists are able to look at the colors that appear to determine what substances were in the solution.

   Floatation
· Used to separate solids that float from the remaining liquid in a mixture.

· This type of method is based on the property of matter called density.
Chemically Combined Solutions

Some substances in a solution can chemically combine to one another when they are mixed.  This creates a NEW substance that CANNOT be easily separated.  These substances do not keep their original properties once they are mixed.  (HINT: Remember the Magic School Bus video!)

Examples:

· Baking a cake

· Putting vinegar in baking soda to produce a gas.

· When rust is formed.
Pollution
Pollution occurs when foreign substances mix with and dissolve in water, air, and soil.  The greater amount of the foreign substance, the more concentrated or harmful the pollution can be.
