
Northwest Vista College, Biology 1406 Laboratory 
Diffusion V2 Page 1 of 5 

 

Gradient 1 Gradient 2 Gradient 3 

Simple Diffusion 
 

Simple diffusion is the random movement of molecules or ions from an area of high concentration to an area of low 
concentration. Imagine a drop of red food coloring placed in the center of a bowl of water, in which the water is not 
moving. The area where the food coloring is first placed has a high concentration of the food coloring. The water 
initially has a low concentration of food coloring. What will happen to the food coloring over a five minute time frame 
without touching the bowl? After twenty minutes? After more time passes? 
The food coloring will gradually diffuse into the water over time because water molecules naturally move to areas 
with a high solute concentration. After 5 minutes, the food coloring will have diffused a great amount because of 
the solution's high concentration gradient. By 20 minutes, the food coloring will be diffusing at a slower rate 
because the entire solution will have a lower concentration gradient.  

 
 
The difference in concentration between these two areas is referred to as a concentration gradient. In the following 
figures, the dots represent molecules. Identify the concentration gradients in the following shapes by labeling each 

side of an adjacent area with the term “high” for a high concentration and “low” for a low concentration. 
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Questions 
1. What do you predict will happen to the molecules in Gradient 1? 

The molecules will move to the area with a low concentration. 
 

2. What do you predict will happen to the molecules in Gradient 2? 
The molecules in gradient 2 are located in a highly concentrated area so they will move to the low concentration area.  

3. What do you predict will happen to the molecules in Gradient 3? 
The molecules in gradient 3 are located in both high and low concentrations but, the area on the left has just one more 
molecule. The molecules on the left will still move to the lower concentrated area, just at a slower rate.  
 

4. Which of the diagrams do you predict would have the fastest rate of diffusion? Why? 
Gradient 1 will have the fastest rate of diffusion because it has the highest amount of molecules next to a very low 
concentration therefore a large concentration gradient.  
 

The point in which the molecules are evenly distributed is called equilibrium. However, equilibrium is not a fixed, 
stationary event. It is constantly changing because molecules will continue to move randomly in equal but opposite 
directions. A more accurate phrase to describe the overall equal distribution between two regions is dynamic 
equilibrium. 

 
Remember the plasma membrane? Some molecules can diffuse freely across a membrane if there is a concentration 
gradient. Small, nonpolar molecules such as oxygen (O2) and carbon dioxide (CO2) are able to do so. No energy is 
required whatsoever! 

 
In a cell, the rate at which diffusion occurs depends on several factors: 
• Temperature 
• The state of matter (e.g., solid, liquid or gas) in which diffusion is occurring 
• The size of the molecules that are diffusing 
• The size of the concentration gradient (i.e. the difference in concentration between the two areas). 
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Questions 
5. Which do you predict will have faster diffusion rates, hot substances or cold substances? Why?  

Hot substances will have faster diffusion rates because heightened temperatures give more energy to molecules. 
 

6. Which do you predict will have faster diffusion rates, solids or liquids? Why? 
Liquids have faster diffusion rates because the molecules are more spread out than solids, enabling them to travel 
easier/faster. 
 

7. Which do you predict will diffuse more rapidly, small molecules or large molecules? 
Small molecules diffuse faster than large molecules because their size enables them to move faster than larger 
molecules.  
 

8. Will diffusion be more rapid between areas with a large concentration gradient or areas with a small 
concentration gradient? 

Diffusion will be more rapid in an area with a high concentration gradient simply because of how high the 
difference of concentration is.  
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Activity 1– Exploring temperature effects on the rate of diffusion 
Materials 

• Hot plate 
• Two 400 mL or similar beakers 
• Two tea bags 
• Hot mitts or potholder 

 
Hypothesis: 

The water will become tea faster in the boiling water.  
Procedure 

1) Both beakers should be filled half way with tap water. 
2) One of the beakers will be heated on the hot plate with the temperature set to high. The other beaker should 

remain at room temperature on the counter top. 
3) Once the water is boiling in the beaker on the hot plate, that beaker should be placed on the counter top 

beside the other beaker USING HOT MITTS. 
4) When the water in both beakers is not moving, lower one tea bag into each beaker simultaneously. 
5) Record the amount of time it takes for most of the water in each beaker to become brownish in color. 

 
Results 

 Room temp Hot water 
Time (min) 30 min 2:35 min 

 
Describe what you saw in each beaker. Use terms such as “diffuse,” “high concentration,” “low concentration” and 
“concentration gradient.” 

In the hot water beaker, the tea began to diffuse into the water almost immediately after we 
lowered it into the water. In the room temperature beaker, it took almost 10 minutes for the tea to 
begin to diffuse at all. It had a very low concentration of tea. Knowing that higher temperatures 
allow particles to diffuse faster, this made a lot of sense. After 2 and a half minutes the tea bag had 
completely diffused into the hot water, creating a highly concentrated substance.  
 
 

Activity 2 – Exploring How State of Matter Affects the Rate of Diffusion 
Materials 

• One bottom of a Petri dish with 2% agar (Agar is a gelatinous substance derived from seaweed. It is non- 
toxic.) 

• One top of a Petri dish filled halfway with tap water 
• Food color 
• One pair of forceps 
• One metric ruler 
• One 8x11 piece of white computer paper 

 
Hypothesis: 

The food coloring will have an easier time diffusing through the water because it is 
not as dense.  
 

Procedure 
1) Place the empty Petri dish and the agar Petri dish on top of the white computer paper side by side. 
2) Add tap water to the half way point in the empty Petri dish, until it is approximately the same level as agar in 

the other Petri dish. 
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3) Wait for the water to stop moving. 
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4) At the same instant, one drop of food color should be added to each Petri dish. Be sure not to splash the 
water in the aqueous dish. This task is more easily accomplished if two people are communicating to each 
other about the instant to place the drop in each Petri dish. 

5) The moment that each drop has been delivered is Time Zero (0). The color will be obvious immediately. 
6) Each three minutes for the next 15 minutes, measure the diameter of the diffusion circle in millimeters (mm). 

Be careful not to disturb the aqueous Petri dish! 

 
Results 
Record measurements for rate of diffusion in Table 1 and convert the information in the table on to a Graph. You may 
use the graph on the next page or use Google sheets and charts to create a graph. 

 
 

Time (min) 
Aqueous plate Agar plate 

Diameter of diffusion circle Diameter of diffusion circle 

0 
20mm 12mm 

3 30mm 13mm 

6 36mm 15mm 

9 
39mm 16mm 

12 42mm 17mm 

15 46mm 17mm 

 
Here are some points to remember: 

• Be sure to place the independent variable on the x-axis and the dependent variable on the y-axis (DRY MIX). 
• Make sure each axis has a title and a unit of measure. All of these pieces of information are found in the 

table. 
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