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CE 170:  Environmental Engineering

Lab Procedures
Gas Transfer

Procedures

Equipment and Materials:

· Dissolved oxygen meter

· Several samples of deoxygenated water (provided by instructor)

· Watch with second hand

Your instructor will brief you on the use of the dissolved oxygen (DO) meter.  Before lab, your instructor de-oxygenated a large volume of tap water by either adding sodium sulfite (Na2SO3) or bisulfite (NaHSO3) which reacted with the oxygen, or by bubbling nitrogen through the water.

You are going to measure ka for five different treatments: "no mix", "slow mix", "fast mix", "slow bubble", and "fast bubble".  For all but the "no mix" treatment, the steps outlined below (1 through 6) are the same.

1. Add 800-900 mL deoxygenated water to 1-L beaker.  It isn’t important which volume you use, as long as all your tests are done using the same value.  Try not to disturb the water excessively while doing so.  (Do you see why?)

2. Set up the beakers on mixers or insert aeration stones (bubblers), depending on the treatment. Assign at least two people to each beaker -- one to measure the DO and one to keep track of the time.  Either person (or a third) can record the data.

3. Before starting any mixers or bubblers, measure the initial DO and the temperature using the DO meter.

4. Once you have an initial DO measurement, start the mixer or bubbler and the timer.

5. At the beginning, take time and concentration readings every 10 seconds to 1 minute in the systems that you expect will have a lot of gas transfer, and every 3 to 5 minutes in the systems with slower transfer. After you see how fast the concentration is changing, you can adjust the time interval.  The goal is to make 15 to 20 measurements for each treatment.  Record your measurements.

6. Repeat for the next treatment.

For the "no mix" treatment, set aside one jar with 800 mL of deoxygenated water.  Measure its DO and temperature at t = 0 and then at about 5- to 10-minute intervals thereafter.

Data Analysis

1. Using the temperature read in the lab, read and record the saturation concentration from the back of the dissolved oxygen meter or your text. 

2. Record the data for all of the water samples on the data sheets provided. Then transcribe the data to the blank spreadsheet provided online.
3. On a single graph, plot the raw concentration data against time for all the different experimental tests.  You can connect the points with lines.
4. On a different worksheets (one for each test), calculate the deficit (D = Cs-C) and plot ln(D) against time.  Then add a linear regression line.  Show the equation and the r2 value on the graph.  Format your graph so that the lab data are displayed as points only (no connecting line) and the trend line shows as line only (no points).
5. Determine the transfer coefficient for each test using the slopes of your plots.  Use the y-intercept to calculate the initial concentration that best fits your data.  

The trend line is:  ln(D) = ln(Do) –kt

(Do)yint = exp(y-intercept)

(Co)yint = Cs – (Do)yint which may or may not correspond to the Co in your data.

6. To check the reasonableness of your calculated transfer coefficient, plot your original data points (points only) and a line (no symbols) calculated using the integrated gas transfer equation (see below).  Visually check the fit between your equation and your data.

C = Cs – [Cs-(Co)yint] exp(-kat)
Lab Write-up

Your lab write-up has three parts:  
(1)  Data sheets and the answers to the discussion questions.  Turn in a package containing your lab data sheets, a printout of the “calcs for final plot” worksheet, a printout of the final graph, and answers to the discussion questions. 
(2)  Excel spreadsheet.  Email your spreadsheet to your instructor.  Put “gas transfer” and your name in the subject line.
(3)  Memo and associated calculations.  Remember, although everyone is invited to collaborate on solving the problem, the written work (both calculations and memo) turned in shall be the product of one person only.
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