Matter/States of Matter

Introduction to Chemistry

“LORD, my heart is not haughty, Nor my eyes lofty. Neither do I concern myself with great matters, Nor with things too profound for me.”  Psalm 131:1
Matter is everything around you. Matter is anything made of atoms and molecules. Matter is anything that has a mass. As of 1995, scientists have identified five states of matter:  solids, liquids, gases, plasmas, and a new one called Bose-Einstein condensates. The first four have been around a long time. The scientists who worked with the Bose-Einstein condensate received a Nobel Prize for their work in 1995. But what makes a state of matter? It's about the physical state of molecules and atoms.

States of Matter

· Each of these states is also known as a phase. 

· Elements and compounds can move from one phase to another phase when special physical forces are present (temperature, pressure); addition or subtraction of energy changes state

· Phase describes a physical state of matter. The key word to notice is physical. Things only move from one phase to another by physical means. If energy is added (like increasing the temperature or increasing pressure) or if energy is taken away (like freezing something or decreasing pressure) you have created a physical change.

· Demonstrate phase change diagram (solid(liquid(gas)

Solid Basics

· Solids are usually hard because their molecules have been packed together. 

· Solids also can hold their own shape.

· The atoms inside of a solid are not allowed to move around too much. This is one of the physical characteristics of solids; the atoms still spin and the electrons fly around, but the entire atom will not change position.

· Solids can be made up of many things. They can have pure elements or a variety of compounds inside (mixture).

· Crystals hold geometric shapes. When a solid is made up of a pure substance and forms slowly, it can become a crystal. Not all pure substances form crystals because it is a delicate process. The atoms are arranged in a regular repeating pattern called a crystal lattice. A crystal lattice is a very exact organization of atoms. A good example is carbon. A diamond is a perfect crystal lattice while the graphite arrangement is more random.

· Materials:  books, shoes, rocks, ice

Liquid Basics

· They can be found in between the solid and gas states. They don't have to be made up of the same compounds. If you have a variety of materials in a liquid, it is called a solution.

· One characteristic of a liquid is that it will fill up the shape of a container. 

· Liquids find their level (straw in glass)

· Another trait of liquids is that they are difficult to compress. When you compress something, you take a certain amount and force it into a smaller space. 

· Liquids have cohesive (sticky) forces at work that hold the molecules together.

· Materials:  water, pitcher, various sized jars/glasses, soda can

Looking for a Gas

· Gas is everywhere; atmosphere: big layer of gas that surrounds the Earth. 

· Gases are random groups of atoms. Gases are really spread out and the atoms and molecules are full of energy. They are bouncing around constantly.

· Gases can fill a container of any size or shape. 

· Vapor and gas mean the same thing. The word vapor is used to describe gases that are usually found as liquids. Good examples are water or mercury (Hg). 

· Gases hold huge amounts of energy, and their molecules are spread out as much as possible. With very little pressure, when compared to liquids and solids, those molecules can be compressed; examples of gas forced into a space smaller than it would want, and the gas escapes the first chance it gets: Pam, CO2 from soda can

· Materials:  Pam spray, soda can, balloons

Plasma examples

· Lightning

· Sun

· Comet tails

Bose-Einstein condensates

· Atoms really can all be in the same place, but it goes against everything we see around us.

· It is only at the special incredibly low temperatures needed for BEC that they lose their individual identities and coalesce into a single blob.

Changing States of Matter

· Elements and compounds can move from one physical state to another and not change: Oxygen (O2) as a gas still has the same properties as liquid oxygen. The liquid state is colder and denser but the molecules are still the same. Water is another example. The compound water is made up of two hydrogen (H) atoms and one oxygen (O) atom. It has the same molecular structure whether it is a gas, liquid, or solid. Although its physical state may change, its chemical state remains the same.

· If the formula (of water) were to change, that would be a chemical change. If you added another oxygen atom, you would make hydrogen peroxide (H2O2). Its molecules would not be water anymore. Changing states of matter is about changing densities, pressures, temperatures, and other physical properties. The basic chemical structure does not change.

· Materials:  glass of water, glass of hydrogen peroxide

