GLCWC 2011      
  

ALKALINITY 
(6/21/11; APHA 2005 for routine/automated titration, i.e. endpoint pH 8.3 & 4.5 or with color indicators)

Equipment: 
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mL sample

Alkalinity (mg CaCO3/L)

where:
A=mL titrant used and
N=normality of titrant



pH/temperature meter  




micro-burette
sample beaker (50 ml)

DI water bottle (500 mL)
beakers for buffers and titrant (3 x 50 ml) 

graduated cylinder (50 mL)                                                             

magnetic stirrer and stir bar (4)

titrant (0.042091N H2SO4) (it’s very dilute)

pH Buffer standards (7 and 4)

Notes:

1. Open the vent plug near the top of the pH probe.

2. Start by pouring all reagents & standards into labeled beakers and beginning a new data sheet 

3. Fill the micro-burette with titrant (rinse burette by emptying and drawing in 2 ml titrant twice). Make sure there are no bubbles in the burette and expel titrant until the burette reads exactly 0.000 ml.

4. DO NOT stir the solution so much that a funnel appears when using the magnetic stir bar. This draws air into the solution and could affect the accuracy of the measurements.

5. All samples will be titrated to 4.5 and some will be titrated to 8.3 if their initial pH is > 8.3.  

6. The final endpoint is 4.5 with an accuracy of  + 0.2 . Therefore, record the volume of titrant dispensed at pH 8.3+ 0.2 (if applicable) and then again at ~ 4.7, and then continue on to 4.5.  If you “overshoot” 4.5 by up to 0.2 units, you can still record this final value and use it plus the first value at ~4.7 to interpolate to estimate the volume needed to reach pH 4.5. This will save the effort of re-doing it.  
7. Fill out calibration data sheet info including Site ID, zone, date, and chemist.

8. Be extra careful with the glass micro-burette (>$200 for replacement)

Procedure:

1. Calibrate pH meter using the two point (pH 7 and 4) calibration method. Follow the Beckman pH meter calibration procedure. Enter calibration values on the calibration sheet.

2. Pour a 35 ml sample into a clean beaker and record volume on the data sheet.

3. Drop a clean magnetic stirrer into the beaker.

4. Remove pH probe from storage solution and rinse pH & temperature probe with DI water. Open vent!
5. Insert pH and temperature probes into sample and turn on stirrer to a gentle swirl.

6. Record initial pH and temperature readings after they stabilize.  
7. Place the micro-burette just below the sample surface and begin adding titrant. 

8. Titrate to the pH 4.5 endpoint unless sample starting pH was above 8.3. Aim for a final pH as close to 4.5 as possible but see Notes 5 & 6  
9. Turn stirrer off and record the final pH and the volume of titrant used. 

10. Use the equation above to calculate alkalinity in mg/l of CaCO3 and record value on both the calibration and field data sheets. 
11. Between samples rinse the probes with DI water, blotting gently with a clean Kimwipe.

12. Close the vent plug on the pH probe, rinse probes with DI water and place back in storage solution when alkalinity measurements are completed.  Rinse the burette with DIW and store in its box.
