Properties of Water Lab

For this lab, you should record your answers to the questions on a separate sheet of paper. These will be recorded in your lab notebook as part of general lab data.

Properties of Water Lab: Cohesion and Surface Tension

1. Obtain a pipette and a small (10 ml) graduated cylinder. 

2. Drop water into the graduated cylinder with the dropper, counting each drop. How many drops, of the size produced by your medicine dropper, are in each mL of water? Conversely, how much water is in each drop? To find this, divide 1 mL by the number of drops. 

3. Predict how many drops of water you can you place on the surface of a penny before it overflows. How many drops do you predict?

4. Average your estimate with your team members. (Add your estimates together and divide by the number of team members you have.)

5. Drop water from the dropper onto a penny, keeping careful count of each drop. 

6. Draw a diagram below showing the shape of the water on the penny after one drop, when the penny is about half full, and just before it overflows.

7. How many drops were you able to place on the surface of the penny before it overflowed? 

8. If the number of drops is different from your prediction, explain what accounts for the difference. Explain your results in terms of cohesion and surface tension. 

Cohesion – Part 2

1. With your finger, spread one small drop of detergent on the surface of a dry penny.

2. How many drops do you think this penny will hold after being smeared with detergent, more, less, or the same as before? Why? Specifically, how many drops do you think it will hold?

3. Using the same dropper as before, add drops of water to the penny surface. Keep careful count of the number of drops, and draw the water on the penny after one drop, about half full, and just before overflowing.

4. How many drops were you able to place on the penny before it overflowed this time?

5. Did the detergent make a difference? Describe the effect of the detergent.

6. What does the detergent do to have this effect on water? Explain your results in terms of cohesion and surface tension. 

Properties of Water: Adhesion

1. Measure and cut a length of string 6 inches long. Soak the string in a beaker containing water for about 30 seconds.

2. Put one end of the string into the beaker so that the end of the string is submerged in the water. Have one team member hold the string so it stays submerged in water.

3. Put the other end of the string into another beaker. Have one team member hold the string so that it stays in the beaker. 

4. Lift the first beaker up so that it’s above the second beaker. Position the beaker so that the string is taut.

5. SLOWLY pour the water down the string and into the other beaker. 

6. Repeat the procedure with a string 16 inches long.

7. Describe what happens with the first string. Relate this to adhesion. Do the results change for the longer string? Why do you think your results were similar/different?

Properties of Water: Capillary Action

1. Cut out four strips of paper towel 1 inch wide and 5 inches long. 

2. Obtain 2 beakers.

3. Fill one beaker with water.

4. Put several drops of dish soap in the other beaker. Fill the beaker with water. Stir gently!

5. Have one team member time the following step using a watch with a second hand or the classroom clock. 

6. Put the edge (about ½ inch) of the bottom of paper towel into the water. Time the rise of the water for 45 seconds. Use a ruler and measure how far up the paper towel the water went.

7. Repeat steps 5 and 6 with a fresh piece of paper towel and the soapy water. 

8. Compare your results. Why did the water rise farther in one piece than the other? Relate your answer to capillary action.

9. Use a marker and draw a line 1 inch up from the bottom of the remaining two paper towel strips. 

10. Have one team member time the following step using a watch with a second hand or the classroom clock. (NO! You may not use your phone/iPod.)

11. Put the edge (about ½ inch) of the bottom of paper towel into the water. Time the rise of the water for 2 minutes. Use a ruler and measure how far up the paper towel the water went.

12. Repeat steps 10 and 11 with the remaining piece of paper towel and the soapy water. 

13. Compare your results. What happened to the marker ink? What accounts for the difference between the two pieces? Relate your answer to capillary action.

Properties of Water: Dissolving Lab

1. Each person at the table will receive a number. Write down your number. 

2. Fill your beaker about halfway up with water. 

3. Add an inch or two of oil on top of the water. What do you notice about the oil’s behavior? Stir the oil and water using a stirring rod. How long does it take for the oil to separate from the water?

4. Once everyone has added oil and water to their beakers, you will be instructed to go to a table corresponding with your number. Bring your beaker, your lab notebook, and something to write with.

5. Once at the table, add about ½ a teaspoon of your given substance to the beaker. Observe what the substance does. Does it go into the oil layer? The water layer? Neither? Both? Record your observations. Compare your observations with your classmates at the table. Does everyone get the same results?

6. When instructed, return to your group, and compare the results for your substance with other substances that your classmates tested. Which substances are hydrophobic (water-fearing)? Which are hydrophilic(water-loving)? Are any neither? Both? Record your results.

7. During this time, you will get dishsoap to add to your oil/water/substance mixture. Once soap has been added, seal the cap and swirl gently. What do you notice occurring? Pay particular attention to the behavior of the oil and where the dishsoap goes. Record any observations.

