LAB: Cha-Cha-Cha-Changes

Observing Physical and Chemical Changes
Background Information:

    Each kind of matter has certain characteristics that distinguish it from all other kinds of matter.  These are called properties.  The chemist divides these properties into two categories, physical and chemical properties.

    Physical properties can be investigated without changing the composition of the substance.  These properties are divided into two groups called INTENSIVE and EXTENSIVE properties.  Intensive properties do not depend on the size of the sample while extensive properties will change depending on the sample size.  Physical properties are qualities that describe the appearance of a substance, or anything that would be described by your senses.

    Chemical properties cannot be investigated without undergoing a chemical change in a substance.  Chemical properties describe an interaction of the substance with some other substance.  When a substance undergoes a chemical change, it will lose its own physical properties and develop new physical properties that represent the new substance that is formed.  The following are some evidences of a chemical change:

a. Appearance of a new substance (solid, liquid, or gas)

d.  change in color

b. Change in energy (absorption or production)


e.   Presence of a new odor

c. Explosion or flammability

Purpose: 

1. Make observations of a chemical reaction

2. Distinguish between observations and interpretations

3. Distinguish between qualitative and quantitative measurements

Materials:

Beaker containing solution of copper (II) chloride, CuCl2 (aq)‑

Thermometer

Safety goggles 

Aluminum foil

250mL beaker

Ruler 

Scissors

matches

6M Hydrochloric acid
10mL graduated cylinder
Safety: Wear goggles. Do not touch the blue solution. If it touches you, wash with lots of water and notify the teacher. Be careful with glassware. Notify teacher of any accidents immediately.

Procedure:

DAY ONE

1. Goggles on!

2. Make sure you have all the materials you need for the lab.
3. Record observations about the solution. Include at least two qualitative and one quantitative observations. (Hint: you need to make a measurement! Include units with all measurements.)

4. Cut out a square of aluminum foil, 5.0 cm long on each side.

5. Record observations about the aluminum foil. Include at least two qualitative and one quantitative observation. 

6. Loosely crumple the aluminum foil into a ball. Record a qualitative observation about the metal.

7. Place the ball of aluminum foil in the beaker. Push it below the surface of the liquid with the thermometer. DO NOT LOOK DOWN INTO THE BEAKER OR PUT YOUR FACE OVER THE REACTION. OBSERVE FROM THE SIDE.
8. Record at least one quantitative observation and three qualitative observations (you can make more if you want to).

9. Stir with the thermometer while you watch. Does stirring affect the reaction? Record one quantitative observation and one qualitative observation.
10. Use the tweezers to put solid into teacher’s waste container.  Pour liquid into sink and rinse/dry beaker.  Rinse and dry thermometer.  Place the beaker and thermometer together back into the equipment bin.  Return goggles to cabinet.  Return scissors and ruler to the equipment bin. Wash your hands.
DAY TWO

11. Put on goggles.
12. Get a test tube from your equipment bin and set it up in 250mL beaker which will act as your test tube rack.

13. Measure 5.0mL HCl (in 10mL graduated cylinder) and pour into your test tube.

14. Wash out your graduated cylinder, dry it, and put it back in your equipment bin.

15. Take piece of foil your teacher gave you and place in test tube.  You may have to roll it to get it to go in, but do not ball it up.
16. Put your thumb over the top of the test tube so that nothing can escape.  Keep the test tube in the beaker for stability.
17. Record at two qualitative observations about what is going on in the test tube.

18. When the pressure gets high and it is hard to hold your thumb over the top of the test tube, have your partner light a match.
19. Place the flaming match near the test tube, remove your thumb, and then put the match over the mouth of the test tube.  Listen for the explosion.  Record at least two qualitative observations about what is going on in the test tube.  Be sure to feel the test tube.
20. Wet the match and throw it away.  Clean the test tube (use the test tube brush), dry it, and bring it to your teacher along with your matches.  Put the 250mL beaker back in your equipment bin.  Leave the hydrochloric acid (HCl) on the lab desk for the next group.  Clean up your lab desk and put your goggles away.

21. Wash your hands.
Name ___________________________________________   Period _____  Date ______________________________ 

Partner___________________________________________
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Observing Physical and Chemical Changes
Data: 

	Step
	Type
	Observation

	3
	Quantitative
	

	3
	Qualitative
	

	3
	Qualitative
	

	5
	Quantitative
	

	5
	Qualitative
	

	5
	Qualitative
	

	6
	Qualitative
	

	8
	Quantitative
	

	8
	Qualitative
	

	8
	Qualitative
	

	8
	Qualitative
	

	9
	Quantitative
	

	9
	Qualitative
	

	17
	Qualitative
	

	17
	Qualitative
	

	19
	Qualitative
	

	19
	Qualitative
	


Analysis (remember these must be written in complete sentences with no misspellings):

1.  Does stirring affect the reaction of the aluminum and copper (II) chloride?
2.  Did the temperature increase in either reaction?  Tell why you think this happened.

3. What do you think the bubbles are?

4. What do you think the solid is in the Day One procedure?

5. List two observations to prove that either reaction is a chemical change – be specific to this experiment.
6. Predict what the new material formed in the beaker was on Day One. Hint: The reaction started with copper(II) chloride and aluminum metal, CuCl2 (aq) + Al (s) 

Conclusion
1.  Identify each of the following as either a physical change or a chemical change:

    A.  Tearing paper




PHYSICAL

CHEMICAL

    B.  Burning paper




PHYSICAL

CHEMICAL

    C.  Dissolving table salt



PHYSICAL

CHEMICAL

    D.  Mixing aluminum and copper (II) chloride 
PHYSICAL

CHEMICAL

    E.  Cutting a piece of aluminum


PHYSICAL

CHEMICAL

    F.  Adding Al metal to the blue solution

PHYSICAL

CHEMICAL

2.  Describe two observations that you might make when a physical change occurs.

3.  Describe two observations that you might make when a chemical change occurs.

4.  How could you show that dissolving the salt in the water resulted in a physical change?

