Physical and Chemical Changes

Background


Chemical and physical properties are different from chemical and physical changes. Chemical changes refer to the production of a new substance, which is physically and chemically different from the starting material. Evidence for this can be one or more of the following: a change in mass; a drastic change in color or odor; the formation of a precipitate; a change in temperature; changes in appearance or texture and other changes in physical properties. A physical change refers to the transformation of a substance to a different form. The matter may look different, but the physical and chemical properties still remain the same.

Purpose

To observe changes in matter and determine the difference between a physical and chemical change.

Materials

Evaporating dish, burner, wood, test tube, tongs, copper turnings, crucible, clay triangle, reagent solutions, microwell plate
Procedure

1. Clean your crucible. Place on clay triangle and heat for 1 minute to make sure it is dry. (Caution: hot crucibles burn and should only be handled with tongs.) Allow the crucible to cool for 2 minutes. While it is cooling, obtain a small roll of copper turnings. Touch and describe. Place the Cu in the crucible and mass the Cu and crucible together to the nearest 0.01 g on the balance.  Make sure none hangs over the side, but that the ball is loosely wound, enough for air to touch the inside of the ball. Heat the metal in the crucible over a hot flame for about 10 minutes. Allow the crucible to cool for 10 minutes, then remass. Don’t touch the metal until after the new mass is taken. Dump the crucible contents onto a paper towel. Touch and describe.

2. For the following procedures, you will need one set of reagent solutions in pipettes and microwell plate. Describe each solution before mixing with a toothpick. Describe the mixture of the 2 solutions. You may want to gently life the well plate to see if a precipitate is present. Be very careful not to spill the solutions, they may be poisonous. Add 5 drops of each solution to the well. Be sure to read labels carefully.

a) Ba(NO3)2 solution & Na2CrO4 solution

b) FeCl3 solution & AgNO3 solution

c) Ba(NO3)2 solution & FeCl3 solution

d) FeCl3 solution & KSCN solution

e) Na2CrO4 solution & AgNO3 solution

*AgNO3 – DO NOT get on skin; rinse with H2O immediately if you do!!

3. Mass out approximately 1 g of sodium chloride. Dissolve in test tube ½ full of water. Place this solution in an evaporating dish. Heat slowly until a solid remains in dish. Try not to let the liquid splatter. Compare the solid residue with a few crystals of the original sodium chloride. Compare by describing these in data columns.

4. Break your toothpick or wooden splint into pieces. Describe fully. Place a few pieces in the dirty looking but clean, dry test tube. Review safety technique of heating a test tube, then heat over a strong flame for at least 4 minutes. Describe changes. Empty contents of test tube onto tabletop. Describe the material.

Data Table: (sample – yours should fill one page completely)
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Analysis


Based on the observations, fill in the data table to tell if each reaction was a chemical or physical change. You may ‘re-do’ the chart, if desired.
Conclusions (Answer NEATLY and THOROUGHLY on a separate sheet. May be word processed, but answers are YOUR OWN!)
1. What is the difference between a chemical and physical change?

2. What is the difference between a chemical and physical property?

3. Would “odor” denote a chemical change? Explain.

4. List 3 PHYSICAL PROPERTIES for:

a. salt

b. copper

5. Can physical properties change during a physical change? Explain using an example from your lab.

