Diffusion Lab
Procedure 1:

1. Separate the bottom and top of the Petri dish. Place the two dishes over a ruler, making sure that you can read the markings on the ruler through the dish.

2. Fill the two Petri dishes with corn syrup until the entire bottom surface is covered.

3. Using a micropipette, place a single drop of blue dye in the middle of the Petri dish lid. Note where the drop fell on the ruler.

4. Measure the diameter of the dye (the distance it has traveled) every 10 seconds for a total of 2 minutes. Record your measurements in the following tables (Tables 1, 2, and 3) and graph your results (distance traveled on the y axis, time on the x axis).

5. Repeat this process using the red dye in the bottom half of the Petri dish.

6. After you have recorded your results, clean out the Petri dish halves.

7. Choose one other liquid from your cupboard and repeat steps 2-5 using your chosen material in place of the corn syrup.

8. Record your results in table 1.

Table 1: Diffusion through Liquids
	
	Corn Syrup
	Corn Syrup
	Lime Concentrate
	Lime Concentrate

	Time (sec)
	Blue Dye (cm)
	Red Dye (cm)
	Blue Dye (cm)
	Red Dye (cm)

	10
	1.7
	2
	0.6
	0.7

	20
	2.1
	2.3
	0.7
	0.8

	30
	2.2
	2.5
	0.8
	0.9

	40
	2.3
	2.6
	0.8
	0.9

	50
	2.4
	2.6
	0.9
	0.95

	60
	2.4
	2.7
	1
	1

	70
	2.4
	2.7
	1.1
	1

	80
	2.4
	2.8
	1.1
	1.1

	90
	2.5
	2.8
	1.1
	1.1

	100
	2.5
	2.8
	1.1
	1.1

	110
	2.5
	2.9
	1.2
	1.1

	120
	2.5
	2.9
	1.2
	1.1


Table 2: Diffusion Rate of Dyes in Corn Syrup

	Dye Name
	Molecular Weight
	Total Distance Traveled
	Speed of Diffusion (mm/hr)*

	Blue Dye
	496 g/mol
	25 mm
	750 mm/hr

	Red Dye
	793 g/mol
	29 mm
	870 mm/hr


Table 3: Diffusion Rate of Dyes in Lime Concentrate

	Dye Name
	Molecular Weight
	Total Distance Traveled
	Speed of Diffusion (mm/hr)*

	Blue Dye
	496 g/mol
	12 mm
	360 mm/hr

	Red Dye
	793 g/mol
	11 mm
	330 mm/hr


*Multiply total distance traveled by 30 to get the hourly diffusion rate

Questions:

1. Which dye diffused the fastest in corn syrup? In Lime Concentrate?

2. Does the rate of diffusion correspond with the molecular weight of the dye?

3. Does the rate of diffusion change over time? How might this affect your calculated diffusion rate compared to the actual diffusion rate?

4. Cells receive vital nutrients and rid toxic waste with the help of the circulatory system. What is the critical distance a cell must maintain from a capillary (the point of nutrient/waste exchange) in order to survive? Explain the role diffusion plays in this process.

5. Describe why the medium the dyes diffuse through can affect the rate of diffusion. How does this relate to nutrient transport into cells?

Procedure 2:
1. Fill one 100mL beaker with 50mL water and submerge the dialysis tube for 10 minutes. Fill a second beaker with 80mL water.

2. After the ten minutes have passed, remove the dialysis tube and close one end by folding over 3 cm of one end (bottom). Fold it again and secure it with a rubber band.

3. Make sure the closed end will not allow a solution to leak out

4. Use a graduated pipette to add 5 mL of glucose solution to a beaker and label it “Dialysis bag solution”. Using another graduated pipette, add 5mL of starch solution to the same beaker. Mix by pipetting the solution up and down the pipette six times.

5. Transfer 8mL of the dialysis bag solution (glucose and starch) into the prepared dialysis bag. The remaining 2mL will serve as a sample to test for the presence of glucose and starch.

6. Label the last beaker “Beaker solution”, and using a clean pipette, transfer a sample of 2mL of water to this beaker.
7. Test for the presence of glucose by dipping one glucose test strip into the dialysis bag solution sample and another strip into the beaker solution sample. Wait one minute, then observe the color of the test strip. Record your results in the following tables (Tables 4 and 5).

8. Next, add a few drops of Lugol’s solution into both sample beakers. Record your observations in tables 4 and 5.

9. Place the filled dialysis tube into the second beaker filled with 80mL of water.

10. After the solution ahs diffused for 60 minutes, remove the dialysis tube from the beaker.

11. Again, test for the presence of glucose by dipping one glucose test strip into the dialysis bag directly and another strip into the beaker solution. Again. Wait one minute before reading the results of the test strip. Record your results in the tables 4 and 5.

12. Add 1mL of Lugol’s solution into the beaker solution, and a few drops into the dialysis bag. Record your observations in tables 4 and 5.
Table 4: Starch Diffusion

	
	Initial color
	Starch present?
	Final color
	Starch present?

	Beaker
	Yellow
	No
	Yellow
	No

	Dialysis Tube
	Black
	Yes
	Black
	Yes


Table 5: Glucose Diffusion

	
	Present/Absent

Before Dialysis
	Present/Absent

After Dialysis

	Beaker
	Absent (Yellow)
	Absent (Yellow)

	Dialysis Tube
	Present (Green)
	Present (Green)


Questions:
1. Which substance crossed the dialysis membrane? What evidence from your results proves this?
2. What molecules remained inside the dialysis bag?

3. Of the substances that diffused through the bag, did all of the molecules diffuse out?

4. Does the dialysis bag or the beaker contain more starch? What about glucose?

5. Is the bag hypotonic with regards to the Lugol’s solution, or the beaker? What about the starch solution?

6. What results would you expect if the experiment started with glucose and Lugol’s solution inside of the bag, and starch and water in the beaker? Why?

7. Draw a diagram of this set up. Use arrows to depict the movement of each substance in the dialysis bag and the beaker.

8. What type of membrane does the dialysis tubing represent? Give an example of this type of membrane that can be found inside the body.
9. How does the glucose concentration affect diffusion rate?
