HACH Kits - Dissolved Oxygen
Introduction:


Oxygen is one of the most important tests that can be used to determine the quality of water.  Dissolved oxygen content can be used as an indication of the effects of waste on a body of water, purity of water, and suitability of the water for fish and other organisms.    


Dissolved oxygen levels of 4 to 5 mg/L (ppm) are considered borderline for extended survival of aquatic plants and animals.  Most game fish, however, require levels of 8 to 15 ppm.  Conditions which affect the dissolved oxygen level include: flow rate, clarity, temperature, sludge deposits, and water depth.


In the test for dissolved oxygen, several reactions must take place.  First of all, Mn+2 reacts with dissolved oxygen present in an alkaline solution.  Dissolved Oxygen 1 (manganous sulfate) and Dissolved Oxygen 2 (alkaline iodine-azide reagent) powder pillows are used for this step.  The azide suppresses any present nitrate that would react with the iodine.




2Mn2+  +  O2  +  4OH-  ------>  2MnO(OH)2

The solution is then acidified and the manganese floc is reduced by iodine to produce Mn+2 and free iodine as I3- ( I2 and I- in solution).  Dissolved Oxygen 3 (sulfamic acid) powder pillows are used for this step. The iodine gives the supernatant a brown color.




MnO(OH)2  +  6I-  +  6H+  ------>  Mn2+  +  2I3-  +  3H2O


Finally, phenylarsinine or thiosulfate is used to titrate the iodine to a clear endpoint.

2H2O  +  I3 -  
+     
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 ------>    2HI    +    I -  +  
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Purpose:


The purpose of this experiment is to determine the quality of a sample of water by using a digital titrator to determine the concentration of oxygen in the sample.

Equipment / Materials:

	digital titrator
	Dissolved Oxygen 1 powder pillows

	bottle - glass stoppered, BOD, 60 mL
	Dissolved Oxygen 2 powder pillows

	50 mL graduated cylinder
	Dissolved Oxygen 3 powder pillows

	125 mL Erlenmeyer flask
	0.200N sodium thiosulfate titration cartridge

	clippers
	water sample

	delivery tubes
	plastic garbage bag


Safety:

•
Safety goggles must be worn at all times when using HACH apparatus or chemicals

•
Never eat or drink in the "lab" area - field area included!

Procedure: 

1.  Collect a water sample.  If water is collected before testing time, the following steps should be taken:

-  collect in a sealable container, at least 100mL capacity

-  completely fill the container so no air is seen at the top

-  refrigerate until lab time

2.  Record the temperature of the water sample.

3.  Pour water in a 60-mL glass stoppered BOD bottle.  If collecting directly from the source, allow the sample to overflow the bottle for 2 minutes to ensure no air bubbles are trapped in the bottle.

4.  Add the contents of one Dissolved Oxygen 1 powder pillow and one Dissolved Oxygen 2 powder pillow.

5.  Immediately insert the stopper, so no air is trapped, and invert several times to mix.

6.  Allow the sample to stand until the floc has settled and the top half of the bottle is clear.  Invert the bottle one more time, and let stand until the top half is clear.

7.  Remove the stopper, and add the contents of a Dissolved Oxygen 3 powder pillow.  Insert the stopper (make sure no air is trapped!) and invert several times to mix. (The liquid should be yellow if oxygen is present.)

8.  Accurately measure 20 mL of the prepared solutionm, and transfer it to a clean titration flask (125-mL erlenmeyer flask).

9.  Attach a clean delivery tube to a 0.200 N sodium thiosulfate titration cartridge.  (If unsure of the cleanliness of the tube, flush with water using a 2mL syringe and then force air through the tube (using the syringe) to remove all water.)

10.  Attach the titration cartridge (double check to make sure it is 0.200 N sodium thiosulfate!) to the digital titrator by sliding the top of the cartridge in the bottom of the titrator.  Once in, twist to secure the cartridge.  

11.  Prepare the titrator by sliding the piston into the cartridge (press the button on the side of the titrator and push the button - which is attached to the piston- downward.  Stop when the piston is just above the liquid in the delivery tube).  Continue to lower the piston by turning the delivery knob (top of the titrator) until a few drops of titrant are seen at the end of the delivery tube.

12.  Reset the counter until all numbers are on zero.  Wipe the tip with a Kimwipe.

13.  Titrate the prepared solution with 0.200N sodium thiosulfate until the sample changes from yellow to colorless.  When the solution gets lighter, go slowly to avoid passing the end point.

14.  Read the digits from the titrator, multiply by 0.1 to determine the concentration of dissolved oxygen in mg/L.

15.  Repeat the procedure two more times or obtain data from two other groups.






Name_____________________________________







Name_____________________________________







Period____________________________________







Date______________________________________

HACH Kit - Dissolved Oxygen
Data Table:

	
	Trial 1
	Trial 2
	Trial 3

	Digital Titrator reading
	
	
	

	mg/L Dissolved O2
	
	
	

	Temperature
	
	
	

	% Saturation
	
	
	

	Average % Saturation
	
	
	



To determine % saturation, draw a line from the water temperature to the Oxygen (mg/L) reading.  The point at which this line crosses the % saturation line gives the % saturation of oxygen.
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Questions:

1.  Rivers that consistently have dissolved oxygen saturation of 80% or higher are considered healthy.  Is this water from a healthy river?  why or why not?

2.  Why use 3 samples instead of only one?

3.  Why must there be no air bubbles in the 60-mL bottle?  

4.  How would refrigerating a sample affect the DO level if testing were not to occur until 


several hours after sampling?

