What is concrete?

	Typical Composition by Volume 

	Cement
	7-15%

	Water
	14-21%

	Aggregate
	60-80%


Concrete is not found in nature the way we would find aluminum, nickel or iron. Concrete is formed from combining water, Portland Cement and aggregate in a chemical reaction: 

PORTLAND CEMENT + H2O + AGGREGATE = HARDENED CONCRETE + ENERGY (HEAT)

Heat? Yes, and lots of it if your concrete structure is big. The heat, and temperature variations in general, can cause cracking problems. A common mistake people make is to use the words cement and concrete interchangeably. It is important to remember that cement is only a component of concrete and concrete is the structural material. If you want to think of it in chemistry terms, then cement is the atom that helps make up the molecule of concrete. The cement used in concrete is not used as a building material because it would be too expensive and not as strong as concrete. So when you see a parking garage, a driveway, a sidewalk or a road remember it is made of concrete, not cement. 

But, if cement is not concrete, then what is it? Cement is a general name for a material that binds other materials together. Yes, it is another name for glue. There are many materials which we would classify as cements and they are usually identified with certain uses, and can produce different types of "concrete". The structural concrete used in bridges and dams and other types of road surfaces is made from Portland cement. This cement binds the rock (also called aggregate) together to form concrete. Portland cement is a mixture of processed limestone, shales, and clays which contain the following compounds: CaO (lime), Al2O3 (Alumina), SiO2 (silica) and iron oxides. 
Properties of the cement will vary depending on the relative amounts of these compounds. Fill out the following chart for the above compounds. Adding water to the dry cement starts a chemical reaction (hydration). Water must be free of debris and must be clean. This is because debris will degrade and leave holes in our concrete, thus making it weak. While the mixture of cement, water, and rock is fluid, it can be poured into molds (called formwork) of any shape. This is a valuable property of concrete, which allows us to build dams with the many different shapes, which you saw in the history of dams. The compound gradually hardens into the desired final shape.
The other important component for strength is the aggregate, the rock that is being bound by the hardened cement. There are two sizes of aggregate: small and large. Small is ¼” of an inch (sand) and large is larger than ¼” (rock). Aggregate is what makes the difference between hardened cement and the structural material, concrete. Aggregate increases the strength of concrete and is a fundamental economical factor because it takes up a large volume of the concrete and is much less expensive than an equivalent volume of cement. To make very strong concrete requires a low w/c and strong aggregate. There might be thousands or millions of tons of cement and aggregate in a large dam. Finding the aggregate for the dam, and transporting it and the cement to the dam site are important societal factors.

Questions:

1. What three things make up concrete?
2. What is the equation for creating concrete?

3. What makes concrete and cement different from one another?

4. In chemistry terms: what is the cement? What is the concrete?

5. What do we use concrete instead of straight cement?
6. What is cement a mixture of?
7. What is the chemical reaction that takes place when creating concrete?
8. Explain what the water must be like and say why. 

9. What is aggregate?

10. Why do we add aggregate?

11. What is the difference between large and small aggregate? Give an example of each.
Chart: Create this chart and fill in the appropriate information.
	Compound
	Element Number 1
	Protons, Neutrons, Electrons in element 1
	Element Number 2
	Protons, Neutrons, Electrons in element 2
	Ionic or Covalent Bond?

(look back at lab from last week for definitions)

	Example:

H2O
	H = Hydrogen
	P =1

N = 0

E =1
	O = Oxygen
	P = 8

N = 8

E = 8
	Covalent Bond

	CaO
	
	
	
	
	

	Al2O3
	
	
	
	
	

	SiO2
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