Osmosis/Diffusion Lab

Prelab
Osmosis is the diffusion of water from an area of high water potential to low water potential.  Water potential follows the following formula:

(=(p + (s

Water potential can be thought of as the potential to give up water – a high ( means the solution is likely to give up water, a low or negative ( means it is likely to take in water. 

(p refers to the pressure potential and is zero when there is no pressure.  When there is pressure, i.e. water in a syringe, then

A positive pressure potential is when:


A negative pressure potential is when:

*Hint, think about what the syringe would have to do to move water in our out

(s refers to the solute potential, and is calculated according to the formula:

(s= -iCRT

i= the ionization constant. Sucrose has an ionization constant of 1 as it doesn’t ionize. This number will always be given to you.  C is the concentration of the solute in Molarity.  R is a pressure constant of 0.0831 L * bars/(mole (K). T is the temperature in degrees Kelvin ((C + 273)

1. Calculate the (s of a 0.2M sucrose solution at 23 degrees Celsius.  Keep track of units:

2. Notice that the more concentrated the solution the more negative the solute potential becomes.  What does this mean?

3. Calculate the water potential of the cell and the solution in the following diagram.  Assume a temperature of 25 degrees Celsius and ionization constants of 1
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4. Which way will water flow?

5. Animal cells placed in pure water will eventually burst.  Why?

6. Why won’t plant cells burst?
7. Both animal and plant cells placed in a hypertonic (more concentrated) solution will _______________.  

8. It is better to measure a % change in mass rather than the raw change in mass for your experiments.  Why?
9. How is using dialysis tubing different from using a real biological membrane? How is it similar?

10. What factors do you think could affect the rate of diffusion/osmosis?
11. The membrane is permeable to glucose but not to sucrose.  If a bag of 0.8M glucose is placed in a cup of 0.2M sucrose, what would we expect to happen?
Experiment 1:
Mr. Mahon was making 5 different solutions of sucrose (sugar water at 0.0M, 0.25M, 0.5M, 0.75M and 1.0M.  Being the absent-minded teacher that he is, he forgot to label the solutions.  Your task is to design an experiment to determine which solution is which using only the following:

· 5ml of each solution

· Dialysis tubing (permeable to water but not sucrose)

· Cups

· Distilled water
· A scale

Outline your procedure below:
Experiment 2:
Being Irish (well, half), Mr. Mahon wonders what the solute concentration of a potato is.  Using only the following and a graph, find out for him.

· Sucrose (table sugar, you must make your own solutions)
· Distilled Water

· Cups

· Scales

· Potatoes and knives to cut them

Outline your procedure below:
Experiment 3:

Design an experiment to investigate how a variable affects the rate of osmosis in potatoes.  Some ideas include:

· Temperature

· Salt vs. sugar

· Surface area of potatoes

· Amount of water/solution

Make sure you design your experiment to contain appropriate controls and several trials. You have the above mentioned equipment at your disposal but may ask for additional materials.

Outline your procedure below:
