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What is a gas?

Before we jump into gas laws, let’s review/consider what is a gas?

There are four phases of matter: solid, liquid, gas, and plasma.  For our purposes, we will focus on solids, liquids, and gases.  Plasma is a high energy, high temperature gas that we don’t encounter on a regular basis.

Although we will be considering three main phases of matter, you should realize that there are some phases that are actually modifications of the three main phases of matter.  For example, glass is considered to be an amorphous solid, although recently there has been more evidence to show that glass truly is a solid.  Jello is a colloid. A colloid is a special type of solid.  Suspensions are mixtures where the large chunks settle out.  

Solids: 

Solids exist when the molecules of a substance are close together.  Compared to liquids and gases, molecules in solids have the lowest energy.  Nothing is completely still unless it is at Absolute Zero.  Solids actually have molecules in motion: the molecules vibrate in place and their electrons are still spinning around the nucleus.  

Ionic compounds that are not dissolved in water are solid.  Draw an example of an ionic crystal:

Covalent compounds can either be solid, liquid, or gas.

Liquids:

When a solid is given energy, it will go through a phase change to become a liquid.  When the molecules have enough energy to be able to move past each other, then the substance is a liquid.  Absorbing energy is an endothermic (heat in) process.  

Draw a picture that demonstrates molecules in a liquid:  (you should show some space between the molecules)

Gases:

When liquids are given enough energy, they will go through a phase change to become a gas.  When molecules have enough energy to separate themselves totally from the others, they are a gas.  Again, absorbing this energy is an endothermic process. 

Draw a picture that demonstrates molecules in a gas:  (you should show lots of space between the molecules.  Molecules are able to leave their container.)

Evaporation is an example where molecules with enough energy are able to leave the liquid to become a gas.  Vapor pressure determines when molecules can leave the liquid to become a gas. Boiling is defined as when the vapor pressure of a liquid equals the atmospheric pressure.  You see, the gas molecules in the air exert a pressure on the surface of the liquid when they hit the liquid.  When the pressure in the liquid, known as vapor pressure, equals the pressure above it, then molecules can move freely from the liquid into the atmosphere.  The passive movement of molecules from one place to another is known as diffusion.  When you took biology you may have heard of osmosis, which measures the movement of water from an area of higher concentration to an area of lower concentration.

Below is a diagram of phase changes.  Label the parts of the diagram and answer the questions that go with it:
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Changes in this direction are:  (endothermic / exothermic)  (circle one)





Changes in this direction are:  (endothermic / exothermic)  (circle one)





When going from a solid to a liquid, the heat of ___________________ is involved








When going from a liquid to a gas, the heat of _____________________ is involved








You should read through chapter 9 to learn more about phase and energy changes. 


Chapter 10 covers gas laws. 








