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Laboratory 3:  BIOChemical oxygen demand (BOD)

Objectives:    To measure the Biochemical Oxygen Demand of given wastewater samples.

Sample Source:  

Rowan Pond Water

Background: It takes five days to run a BOD test. Traditional tests are based on the difference between the initial and final DO. 

Supplies:  BOD Bottles, DI water, Hach BOD Nutrient Buffer (Cat. #14861-98), Erlenemeyer Flasks

Equipment: Autoclave, Incubator (set at 20oC), Dissolved Oxygen Meters, BOD Stirring Probes

Method:

Dilution Water

Add 1 pillows of Hach BOD Nutrient Buffer to 19 L of

DI water.  Mix/shake contents for 10 minutes. 

Aerate the water overnight to saturate with oxygen
Dilution water contains nutrients (N and P) and 

buffers to resist pH changes
Seeding

Seed the dilution water shortly before adding dilution water to BOD bottles; add to dilution water 3 ml of raw sewage (that has been allowed to stand at ~20oC for ~ 24 hours) per liter of dilution water.  Pipette the wastewater from the top of a wastewater sample.  Mix well.  

DO Probe Handling

Insert the probe into the BOD bottle.  Turn on stirrer, and wait at least 2 minutes and record value.
Initial D.O.

Allow all wastewater samples to reach ambient temperature before starting.  Always stir or mix samples before pouring.  

1. Measure and record the initial dissolved oxygen of the dilution water.  

2. Measure and record the initial DO of each wastewater  (Not required for sample volumes less than 3 mL or if the sample has no DO). 

3. Use Table 1 to determine the volume of wastewater to be added to the BOD bottle.      

4. Pipette the specified volumes of wastewater into the BOD bottles.  Use a new pipette for each sample.

5. Add dilution water to the BOD bottles after completing pipetting of wastewater. 

6. Fill each BOD bottle up to the bottom of the ground glass joint on the neck with dilution water.

7. Fill a BOD bottle only with dilution water only.  These are the blanks (or controls).

8. Add some drops of dilution water on top of the cap to form a water seal.  Cover the cap with parafilm. 

9. Place bottles in an incubator at 20oC and leave them undisturbed for 5 days.

Final DO

10. Remove all bottles from the incubator.

11. Remove parafilm and invert bottles to break the water seal. 

12. Measure the mg/l D.O. remaining in the BOD bottles. 

PLEASE WASH ALL GLASSWARE WITH SOAP AND TAP WATER.  Final Rinse with DI water.

Data Analysis for BOD determination:

For unseeded samples 

   BOD5 = (D1 - D2) / P

D1 = Initial D.O.

D2 = 5-day D.O.

P  = Decimal fraction of sample = V/300

V  = Volume in ml of sample added to BOD bottle

For Seeded Samples

   BOD5 = [(D1 - D2) - f(B1 - B2)] / P
B1 = Initial D.O. of dilution water

B2 = 5-day D.O. of dilution water

f  = Ratio of seed in sample to seed in control.  If seed is introduced by addition to dilution water, f = 1 - P.

INDIVIDUAL LABORATORY REPORT 

(Hand written reports will not be accepted.  Use computer spreadsheets and word processors as necessary.  Sample calculations should be presented on engineering paper.)

Objectives:  Indicate objectives of this laboratory.

Method:   Standard Method 5210B is used for this test. 

Results

1. Report raw data in a tabular form.

2. Include Excel worksheet showing calculations with formulae and plots if applicable.

3. Report results on a separate sheet of paper with appropriate units.

Discussion 

1. Indicate with schematic, locations at a WWTP where BOD5 measurements are important.

2. Please indicate if your results are reasonable for a wastewater treatment plant.

3. What are the limitations of the BOD5 test?

4. Why is the 20oC temperature used in this test?

6.  What does the dilution water contain and why does it contain certain compounds?
Table 1: Dilution ranges for pipetting into 300 mL BOD bottles.
	Sample Volume (mL) 
	Minimum BOD (mg/L) 
	Maximum BOD (mg/L) 

	1 
	600
	2400 

	3 
	200 
	800 

	5 
	120 
	480 

	10 
	60 
	240 

	30 
	20 
	80 

	50 
	12 
	48 

	100 
	6 
	24 

	200 
	3 
	12 

	300 
	2 
	8 


BOD Data Sheet


Name _________________________
Date _________________________
Laboratory Section _________________________
Treatment Facility _________________________
Initial Date and Time _________________________
Final Date and Time _________________________
	Sample 
	Influent
or
Effluent 
	Volume 
mL 
	Initial DO
mg/L 
	Final DO
mg/L 
	DO uptake
mg/L 
	P
	BOD
mg/L 

	
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	-

	Dilution Water Blank
	-
	-
	-
	-
	-
	-
	-


EQUIPMENT USED (include model numbers):
 

Seeding is only required for samples that do not contain bacteria (e.g., filtered samples, industrial wastewaters).





Already completed





NOTE:  When pipetting wastewaters and adding dilution water, hold the bottle at a 45° angle and allow the liquid to trickle slowly down the sides of the bottle to prevent bubble formation! Stopper each bottle as soon as it is filled.
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