
   LABORATORY
INVESTIGATION

Biochemical Oxygen Demand
Unwanted and untreated organic substances are often dumped into fresh and saltwater ecosystems 

for disposal.  This ecologically unsound act increases the food supply of the decomposers that live in 
these waters.  In the water, aerobic decomposers, primarily bacteria, are constantly at work breaking 
down organic material via the process of cellular respiration.  This process slowly cleans the water by 
converting the organic material  into water and carbon dioxide.

Consider, however, that respiration removes oxygen from the water.  If the organic content of the 
water is low, small numbers of bacteria can break the matter down without using large quantities of 
oxygen.  If, however, a large amount of organic matter is present in the water or if a large amount of 
organic matter is dumped into the water, the bacteria population will grow explosively.  Rapid 
growth, caused by the increased food supply, often leads to oxygen depletion and the death of aerobic 
organisms.

In this investigation we will measure the amount of oxygen used by the bacteria in a sample of 
unpolluted lake or stream water.  Then, we will compare the baseline measurement to the amount of 
oxygen used by the bacteria in a second water sample.  This sample will contain an added organic 
substance.  Your task is to figure out how the addition of organic matter to water changes the demand for 
oxygen by the decomposers in the water.   State your prediction as a hypothesis and record it after 
question 1 in the analysis section of this report.

Vernier Equipment
Dissolved oxygen sensor, LabPro interface

Materials
per lab team, safety goggles, lab aprons, 2 BOD bottles (300 ml.), 2 nutrient buffer powder pillows, 
bacteria solution, aluminum foil, scissors, graduated cylinder (10 ml.), milk, lake, stream or pond water, 
clean 1/2 gallon plastic milk container with cap.

Safety
Wear safety goggles and lab apron. Tie back long hair and roll up long, loose sleeves

Procedure
Day 1

1. Fill a BOD bottle with stream, pond of lake water.   Pour this water into a clean empty milk 
jug.  Repeat the process .  The jug should now contain two volumes of water.   Cap the milk jug 
and shake it vigorously for two minutes. 

2. Fill two BOD bottles with the freshly aerated water from the jug.  Label one bottle control and 
label the second bottle experimental.

3. Add the contents of one nutrient buffer powder pillow to each BOD bottle.  Use a scissors to cut 
away one end of the pillow.  Pour the contents of the pillow into the bottle.  The buffer provides 
inorganic nutrients necessary for bacterial growth in case these are not already present in the 
water.
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4. Add one drop of bacteria solution to each bottle.  Obtain the solution from the supply table.

5. Remove 5 ml of water from the experimental bottle.  Replace this water with 5 m. of milk.   
This step represents an accidental spill or a deliberate dumping of waste into the ecosystem.

6. Take both bottles to the dissolved oxygen test station.   The dissolved oxygen sensor should be 
ready for you to use.  It requires a 10 minute warm up period and  must remain continuously 
connected to the LabPro interface.  When the sensor is not being used it is stored, temporarily, in 
a beaker containing distilled water.

7. Click on Collect. Readings should begin to appear in the table.  

8. Remove the sensor from the storage beaker and place its tip into the neck of one of the BOD 
bottles.  Submerge the sensor’s tip 2 to 3 centimeters.   Some water may run over the edge of the 
bottle when you do this.  Slowly move the probe’s tip in the water while you wait for the 
dissolved oxygen reading to stabilize.  Constant movement of the probe is required in order to 
obtain an accurate reading.   Record the zero hour aerated D.O. value in Table 1.

9. Find the D.O. level of the second bottle and record this zero hour aerated value in Table 1.

10. Add enough distilled water to each bottle to bring the level to the very top of the neck.  Seal 
the bottle with the glass stopper or screw cap provided.  Bubbles of air must not be present in 
the bottle after it has been sealed.  Check for bubbles by turning the container over.  If bubbles 
are present refill the bottle and seal it again.

11. Wrap each BOD bottle in aluminum foil.  This step will provent photosynthesis by any algae 
in the water sample. 

12. BOD determination normally takes 5 days at a temperature of 20 degrees Celsius.  We will 
simulate the 5 day test by raising the temperature to 30 degrees Celsius and limiting the time to 
3 days.   Place both bottles in the incubator provided.  Record the temperature of the incubator 
in Table 2.

Day 2
1. Take both bottles to the dissolved oxygen test station.  Remove but save the aluminum foil.  The 

sensor should be warmed up and ready to read dissolved oxygen levels. Click on Collect. 

2. Remove the glass stopper.  Place the tip of the oxygen probe into the neck of the first BOD 
bottle. Submerge the probe’s tip 2 to 3 centimeters.  Some water may run over the edge of the 
bottle when you do this.  Slowly move the probe’s tip in the water while you wait for the 
dissolved oxygen reading to stabilize.  Constant movement of the probe is required in order to 
obtain an accurate reading.   Record the 24 hour D.O. value in Table 1.

3. Find the 24 hour D.O. level of the second bottle and record this value in Table 1.

4. Pour the contents of the control bottle into a clean milk jug.   Cap and shake the jug for two 
minutes.  Pour the water back into the control bottle.

5. Take the bottle to the BOD test station and find the D.O. level of the freshly aerated control 
water.  Record the 24 hour aerated D.O. value in Table 1.
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6. Pour the contents of the experimental bottle into a clean milk jug.  Cap and shake the jug for two 
minutes.  Pour the water back into the experimental bottle. 

7. Take the bottle to the BOD test station and find the D.O. level of the freshly aerated 
experimental water.  Record the 24 hour aerated D.O. value in Table 1.

8. Add enough distilled water to each bottle to bring the level to the very top of the neck.  Seal 
each bottle with the glass stopper or screw cap provided.  Bubbles of air must not be present in 
the bottle after it has been sealed.  Check for bubbles by turning the container over.  If bubbles 
are present refill the bottle and seal it again.  Replace the aluminum foil you removed earlier.

9. Return both bottles to the incubator. Record the incubator temperature in Table 2.

Day 3
1. Take both bottles to a dissolved oxygen test station.  The sensor should be ready to collect data.  

Remove and save the aluminum foil from the bottles.  Click on Collect.

2. Remove the glass stopper and place the tip of the oxygen sensor into the neck of the control 
BOD bottle.  Submerge the probe’s tip 2 to 3 centimeters.  Some water may run over the edge of 
the bottle when you do this.   Slowly move the sensor’s tip in the water while you wait for the 
dissolved oxygen reading to stabilize.   Constant movement of the sensor is required in order to 
obtain an accurate reading.   Record the 48 hour D.O. value in Table 1.

3. Find the 48 hour D.O. level of the experimental bottle and record this value in Table 
1.

4. Pour the contents of the control bottle into a clean milk jug.   Cap and shake the jug for two 
minutes.  Pour the water back into the control bottle.

5. Take the bottle to the BOD test station and find the D.O. level of the freshly aerated control 
water.  Record the 48 hour aerated D.O. value in Table 1.

6. Pour the contents of the experimental bottle into a clean milk jug.   Cap and shake the jug for two 
minutes. Pour the water back into the experimental bottle.

7. Take the bottle to the BOD test station and find the D.O. level of the freshly aerated 
experimental water.  Record the 48 hour aerated D.O. value in Table 1.

8. Add enough distilled water to each bottle to bring the level to the very top of the neck.  Seal 
each bottle with the glass stopper or screw cap provided.  Bubbles of air must not be present in 
the bottle after it has been sealed.  Check for bubbles by turning the container over. If bubbles 
are present refill the bottle and seal it again.  Replace the aluminum foil you removed earlier.

9. Return both bottles to the incubator. Record the incubator temperature in Table 2.

Day 4 
1. Take both bottles to a dissolved oxygen test station.  The sensor should be ready to read the 

dissolved oxygen levels of your bottles.  Remove and discard the aluminum foil.

2. Remove the glass stopper from one of the bottles.  Place the tip of the oxygen sensor into the 
neck the BOD bottle.  Submerge the sensor’s tip 2 to 3 centimeters.  Some water may run over the 
edge of the bottle when you do this.  Slowly move the sensor’s tip in the water while you wait 
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for the dissolved oxygen reading to stabilize.  Constant movement of the probe is required in 
order to obtain an accurate reading.   Record the 72 hour D.O. value in Table 1.

3. Find the 72 hour D.O. level of the second bottle and record this value in Table 1.

4. Record the temperature of the incubator in Table 2.

5. Dump the contents of both bottles. Wash, rinse and dry both bottles.  Return the bottles to the 
supply counter.

6. Complete the analysis section of the laboratory. 

Analysis
1. Write you hypothesis in proper form.

2. Using the information recorded in Table 1 calculate the amount of oxygen removed from each 
bottle during the first 24 hours of incubation.  Subtract the value in row three from the value in 
row two.  Record  the difference in row 4. 

3. Calculate the amount of oxygen removed from each bottle during the second 24 hour period.   
Subtract the value in row 6 from the value in row 5.  Record the difference in row 7.  

4. Calculate the amount of oxygen removed from each bottle during the third 24 hour period.  
Subtract the value in row 9 from the value in row 8.  Record the difference in row 10 

5. Calculate the 3 day BOD for each bottle of water by adding the values found in rows 4, 7, and 
10.   Record the total BOD value in row 11.

6. Plot a bar graph showing the BOD of the control and experimental water.

7. What relationship do you find between the amount of organic matter in the water and the 
biochemical oxygen demand of the water?

8. Is your hypothesis supported by the data collected?  Explain why it is supported or why it is 
not supported by the data.

9. Using standard references look up the dissolved oxygen requirements of a few 
representative aquatic animals.  Which of these animals would be able to survive in the control 
water?  Which of these animals would be able to survive in the experimental water?

10. Write a short paragraph explaining why it is ecologically unsound to dump large quantities of 
organic matter into natural bodies of water.

Going Further  
1. Compare the BOD of different types of freshwater, lakes, rivers, ponds and streams.

2. Compare the BOD of similar water but with varying amounts of organic matter  added.

3. Compare the BOD of different kinds of organic matter, added to the same kind of water.

4. Find the BOD of river water above and below a source of pollution.
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TemperatureDay
Table 2. Incubator Temperatures
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Total mg/L D.O.
Difference
72 Hour
48 Hour Aerated
Difference
48 Hour
24 Hour Aerated
Difference
24 Hour
0 Hour Aerated

Experimental BottleControl BottleTime (Hours)
Table 1. Dissolved Oxygen Readings (mg/L)
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