Background

When a solid is heated, the motion of the particles increases. If enough heat is added, the motion of the particles begins to overcome their attraction for each other and the particles move more freely. They begin to slide past each other as the substance begins to change state from a solid to a liquid. This process is called melting. 

When heat is added to a liquid, the motion of the particles increases again. If the motion is energetic enough, the particles can completely overcome the attractions between them. When this happens, the particles go into the air as a gas. This process is called evaporation.
These processes also work in reverse. But instead of adding heat, heat is removed and the substance is cooled.  If the gas particles loose enough energy, their attraction for each other can overcome their motion and cause them to associate with one another to become a liquid. This process is called condensation.

If the liquid is cooled even more, the particles slow down further. The attractions between the particles cause them to arrange themselves in more fixed and orderly positions to become a solid. This process is called freezing.

In an endothermic reaction, energy is absorbed.  In an exothermic reaction, energy is released.
Procedure

1. Add about 1 cup of room-temperature water to a zip closing plastic bag. Get as much air out as possible, and seal the bag securely. Lay the bag down flat.

2. Add about 1 cup of hot tap water to a zip-closing plastic bag. Get as much air out as possible, and seal the bag securely. Lay the bag down flat. This bag will serve as a heat source.

3. Place 1 drop of room-temperature water in the center of 2 separate pieces of paper towel at the same time.

4. Allow the drops to spread for about 10–20 seconds until they don’t seem to be spreading any more.

5. At the same time, place 1 of these paper towels on each bag.

6. Observe every few minutes. Compare the amount of water on each paper towel over the next few minutes. Record your observations regarding the amount of water on each paper towel.

Questions

1. Which paper towel appeared to dry faster?

2. What caused the drying of the paper towels to differ? (think differing ziplock bags)

3. What change of state (phase change) are we exploring in this activity?

4. Where did the water from the paper towels go?

Procedure Do as table group 
1. Use an electric scale or balance that measures at least to tenths of a gram. Place a shallow Petri dish on the scale.

2. Add 20 grams of hot tap water to the dish. You may use a dropper to help add or remove small

amounts of water to get the mass as accurate as possible.

3. Check and record the mass. Then watch the readout on the scale for 10 minutes. Record amounts every minute in your data table.

4. Place 20 grams of very cold water on the scale for the same length of time and record amounts every minute in your data table.
Questions

1.  Does the temperature of water have an effect on its rate of evaporation?

 2.  According to your data, which evaporates faster, hot or cold water?

3.  How can the movement of molecules help explain why hot water evaporates faster?

Procedure

1. Fill a wide clear plastic cup about 2/3 full of hot tap water. Place a taller clear plastic cup (with a smaller rim) over the top as shown.

2. Watch the cups for 1–2 minutes. [image: image1.png]



3. Look at the sides and top of the top cup.

4. Take the top cup off and feel the inside surface. What do you notice about the top cup?

Questions

1. What do you think is on the inside of the top cup?

2. Do you think that some of the water from the bottom cup is evaporating? 

3. Would you expect there to be more water vapor in the air inside the cups or outside the cups in the classroom air?

4.  How do you think the drops of water on the inside of the top cup got there?

5.  What phase change does the water on the inside of the top cup represent? (hint: see background)

Procedure
1. Fill two wide clear plastic cups about 2/3 full of hot tap water.

2. Quickly place taller clear plastic cups (with smaller rims) upside down

on each cup, as shown.  [image: image2.png]



3. Place a piece of ice on top of one of the cups.

4. Wait 2–3 minutes.

5. Remove the ice and dry the place where the ice was with a paper towel.

6. Use a magnifier to examine the tops of the two upper cups.  Do you notice any difference in the size of drops on the inside of the top cups? Record your observations.

Questions

1. Which top cup appears to have more water on it?

2. What does the amount of water have to do with the rate of condensation?

3. Does cooling water vapor increase the rate of condensation?
Write a short form lab report for these activities.  In your conclusion, include at least one example of how evaporation and condensation are experienced in your every day life.
