Filtration Lab

Materials:

Glass funnel





Test tubes

Filter paper





10-mL graduated cylinder

Ring stand and ring




Water bath (boiling water)

Beaker






Benedict’s solution

Powdered charcoal




Iodine-potassium-iodide solution

1% glucose (aqueous solution)


Medicine dropper

1% starch (aqueous solution)

Purpose:

To demonstrate filtration of substances in the kidney

Procedure:

1. Place a glass funnel in the ring of a ring stand over an empty beaker.

2. Fold a piece of filter paper in half and then in half again. Open one thickness of the filter paper to form a cone, wet the cone, and place it in the funnel. (The filter paper is used to demonstrate how movement across membranes is limited by size of the molecules.)

3. Prepare a mixture of 5 cc (approximately 1 teaspoon) powdered charcoal and equal amounts of 1% glucose solution and 1% starch solution in a beaker.

4. Pour some of the mixture into the funnel until it nearly reaches the top of the funnel-paper cone. DO NOT let any mixture spill over the top of the filter paper!

5. Collect the filtrate in the beaker below the funnel.

6. Test some of the filtrate in the beaker for the presence of glucose. To do this, place 1 mL of filtrate in a clean test tube and add 1 mL of Benedict’s solution. Place the test tube in a water bath of boiling water for 2 minutes and then allow the liquid to cool slowly. If the color of the solution changes to green, yellow, or red, glucose is present.

7. Test some of the filtrate in the beaker for the presence of starch. To do this, place a few drops of filtrate in a test tube and add a few drops of iodine-potassium-iodide solution. If the color changes to blue-black, starch is present.

8. Observe any charcoal in the filtrate.

Analysis:

1. Which of the substances in the mixture you prepared passed through the filter paper into the funnel?

2. What evidence do you have for your answer to question 1?

3. What force was responsible for the movement of substances through the filter paper?

4. What substances did not pass through the filter paper?

5. What factor prevented these substances from passing through?

6. Briefly define filtration.

Critical Thinking Application:

By answering yes or no, indicate which of the following involves filtration. If the answer is no, identify what type of transport is occurring:

1. Oxygen molecules move into a cell and carbon dioxide molecules leave a cell because of differences in the concentrations of these substances on either side of the cell membrane.

2. Blood pressure forces water molecules from the blood outward through the thin wall of a blood capillary.

3. Urine is forced from the urinary bladder through the tubular urethra by muscular contractions.

4. Air molecules enter the lungs through the airways when air pressure is greater outside these organs than inside.

5. Coffee is made using a coffeemaker (not instant coffee).
