
   LABORATORY
INVESTIGATION

Biochemical Oxygen Demand - Teacher Instructions
In investigation 20 students discover a relationship between decomposers (bacteria), organic 

matter, and the level of oxygen in aquatic environments. Using closed systems evidence is gathered to 
show increasing amounts of organic matter is  related to decreasing levels of dissolved oxygen.  

Time  One full laboratory period, 3 partial days.  One period to discuss the experiment, to set up the 
experiment and to begin data collection.  Three partial class periods to collect data and to disassemble 
the apparatus.

Vernier Equipment
Dissolved oxygen sensor, LabPro interface

Materials
 Per laboratory team, goggles, aprons, 10 ml graduated cylinder, 2 BOD bottles with glass stoppers, 
aluminum foil to wrap the BOD bottles,  milk, clean lake, river, or stream water, 2 nutrient buffer 
powder pillows, scissors, plastic milk container with cap.

Safety
Students must wear safety glasses in the laboratory.  The wearing of laboratory aprons is desirable.

Preparations
1. Standard BOD tests are run at 20 degrees C. for 5 days. The procedure for this laboratory 

assumes that the results obtained using an incubation temperature of 30 degrees Celsius for 3 
days approximates the results one would obtain if standard conditions were used. 

2. Some waters do not contain a sufficient population of bacteria to oxidize the organic matter 
added to the sample bottle.  To avoid this problem add 1 gram of rich garden soil to 10 ml. of 
water.  Shake the water and soil, then add 1 drop of the water from above the soil to the BOD 
bottle.  

3. The nutrient buffer pillow is used to provide sufficient inorganic nutrients to support the growth 
of bacteria. It does not contribute to the BOD of the sample solution.  Some waters, but not all, 
contain enough nutrient material that the buffer pillow is not required. Purchase powder 
pillows from Hach Chemicals.

4. The student laboratory guide calls for the addition of 5 ml. of milk to the water sample.  This 
amount of organic material will produce a high BOD.  Another choice is to assign different 
amounts of milk to each laboratory group.  The BOD should vary depending on the amount of 
milk added to the water sample.  Zero, one, two, three, four, and 5 ml. volumes are possible 
amounts of milk to add.

5. If the BOD is very high the dissolved oxygen level could fall below the 0.0 mg./L level before 
day 3.  This possibility is prevented by measuring the DO level each day.  Following the 
initial DO measurement the sample solution is aerated followed by a second DO measurement.  

Page 1



The sample is then sealed and set aside for another 24 hours. The small errors introduced by 
this procedure will not alter the final results to any great degree.  

6. BOD bottles (300 ml. )  with ground glass stoppers should be used  with this experiment.  Other 
bottles with screw caps could be used but care must be taken to avoid introducing an air bubble 
into the system when it is sealed.

7. Water for the experiment should be collected no more than one or two days before it is used.  
Store the water in a refrigerator until the day of the laboratory.

8. Used, but clean, plastic  1/2 gallon milk containers work well for shaking the water during 
aeration.  Water containing milk may foam during shaking.  Allow bubbles to break up before 
the BOD bottles containing milk are sealed.

9. The 30 degree incubation temperature is not critical but some form of temperature enhancement 
speeds bacterial growth and increases the biochemical oxygen demand.

10. Discuss with the students why it is necessary to wrap the BOD bottles in aluminum foil.  

11. One dissolved oxygen sensor and one test station per class of 15 students is recommended.  
Students will be able to get the job done with one sensor in a reasonable amount of time. Using a 
single sensor also reduces the variation stemming from calibration errors of additional sensors.

12. Follow the instructions included with the dissolved oxygen sensor for its use and for checking its 
calibration.  Students should be warned not to damage the membrane covering the tip of the 
probe.

13. Incubate the BOD solutions in darkness to prevent the release of oxygen by algae during 
photosynthesis.

14. Each test station should have one computer, one LapPro interface and one DO sensor.  Provide 
paper towels at each station for wiping up water that overflows from the BOD bottle. The 
operation of the sensor should be checked each day before the start of class. A sample set of test 
results follow.
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