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Dr. Kauser Jahan, P.E.

Laboratory # 5:  Chemical oxygen demand (COD)

Objectives:    To measure the Chemical Oxygen Demand of given samples.

Sample Source:  Rowan Pond Water
Background: COD is the amount of oxygen required to stabilize organic matter determined by using a strong oxidant.  This is a quick test and a practical measure of the oxygen demand of a water/wastewater sample.  Typically the oxidant of choice is dichromate (Cr2O72-).  The analysis is conducted by adding strong acid (helps break down of the organic) to the sample along with silver which is a catalyst and a known amount of dichromate.  Mercuric sulfate is also added to complex chlorides which interfere with the test.    In the COD reaction dichromate (Cr2O72-) oxidizes the organic matter to end products of CO2 and H2O while becoming reduced to Cr+3.  The general reaction takes the following form:
CnHaOb  +  cCr2O72-  + fH+  = dCr3+   + g CO2   + e H2O  

where c,d,e,f anf g are stoichiometric coefficients to balance the reaction1.
Not all organic compounds are subject to chemical oxidation.  Aromatic compounds and pyridine are resistant to chemical oxidation.   

Materials:  Hach COD vials, DI water

HACH COD2 vials are made for different sample strengths.  A high range (0-1500 mg/l) and low range COD (0-150 mg/L) vials will be used.  These vials contain a strong oxidizing agent (potassium dichromate) which converts organic matter to CO2.  The amount of oxidant reacted can be used to estimate an equivalent amount of oxygen required to oxidize the sample.

Equipment:  Hach COD Reactor, Hach DR 4000 Spectrophotometer

Method:  Standard Method 52203
1. Preheat COD reactor to 150oC.

2. Obtain appropriate number and type of COD vials (high or low range).  One 

blank for each COD vial type used will also be required.

3. Label all COD vials on the cap with a marker.

4. Uncap vial, hold at 45o angle and pipette 2 ml of sample into vial.  Remember to use a new pipette for each sample.

5. Wrap a paper towel around the vial and cautiously 

replace the cap. Hold the vial by the cap over an 

empty sink and swirl the contents of the vial SLOWLY 

for uniform mixing. 

6. Repeat steps 4 and 5 for samples and blanks.  Substitute 2 ml of DI water in place of sample for blanks. 

7. Place vials in reactor and digest for 2 hours at 150oC.

8. Turn the reactor off after two hours and carefully withdraw the hot vials by holding the cap only.

9. Place vials in a cooling rack for 15 minutes.

10. Place vials in tap water bath to further cool to ambient temperature.

11. Turn on DR4000 Hach spectrophotometer and select the appropriate HACH program (2710 for low range, COD 2720 for high range COD).  Wavelength will be automatically selected.

12. Install COD vial adapter into spectrophotometer cell holder. 

13. Clean the outside of the blank vials with a towel and insert into the cell holder. Close the light shield.

14. Press the soft key under "ZERO".  The display will show 0 mg/L COD.

15. Clean outside of sample vials before placing into the cell holder and record results in mg/L COD.

If a COD of greater than 140 mg/l  is obtained using a low range COD vial, the analysis has to be repeated with a high range COD vial.
SAFETY: The ban on horseplay needs no explanation.
· Gloves, aprons and goggles are to be worn during the sample handling process.

· Extra precaution should be taken when handling the COD vials.

SAMPLE DATA SHEET

All data must be recorded in your laboratory notebooks.  Yellow pages must be included with the laboratory report.

	Sample ID
	COD mg/L

	
	


Include the answers to the following questions in your TEAM LABORATORY REPORT in the appropriate sections.
· Objectives of the laboratory

· Indicate with schematic, locations at a WWTP where COD measurements are important.

· What does a HACH COD vial contain?  What are the roles of the compounds in the vial? 

· What are the advantages of the COD test?

· What types of compounds interfere with a COD test?

· What are other applications (apart from wastewater organic measurements) of the COD test?
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CAUTION:


PLEASE HANDLE COD VIALS CAREFULLY.  Vials contain concentrated Sulfuric acid and potassium dichromate.








Be careful while doing this as vial will become hot.
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