APPENDIX I: Proper Titration Technique

A buret is calibrated to measure the volume of liquid delivered, and can be read to (0.01 mL. Burets are commonly used in titration procedures. The purpose of a titration is to determine the precise volume of a solution needed for a reaction. This is done by using the buret to add small amounts of the solution to the reaction flask until some indicator changes color. The amount of solution added is determined by noting the buret volume readings before and after these additions. Several of your experiments this semester involve titrations, and the quality of your results depends upon good titration technique.  This appendix is an attempt to supply you with several hints which will allow you to do a better titration.

Preparing the buret:
In order not to contaminate or dilute the solution being measured, the buret must be cleaned and its insides coated with the titrating solution using the following procedure:

1.
Rinse the buret three times with small amounts of distilled water. This can be done by filling the buret with 5-10 mL of distilled water and then tipping and rotating it to coat the entire insides with the water. Next, hold the buret upright and open the stopcock, allowing the water to drain into a waste beaker. Note that the inside of the buret is coated with a film of water.
2.
If the film of water coating the walls is uneven, showing breaks or droplets, the buret is dirty and should be cleaned with soap solution. Add some soap solution and clean the entire barrel using a buret brush. If buret brushes are not available, rinse the buret three times with soap solution using the procedure outlined in step 1 above. Be sure to drain some soap solution through the stopcock and tip. Rinse the buret barrel, stopcock, and tip at least five times with tap water to remove all traces of soap. Then rinse these parts three times with distilled water.

3.
Using the procedure in step 1, rinse the buret barrel, stopcock, and tip at least twice with the titrating solution. This will replace the water coating with a coating of the solution.
Titration procedure:

1.
Secure the buret to a stand and fill it with titrating solution. Fully open the stopcock and gently tap the side of the buret to clear all air bubbles from the tip.  Close the stopcock and visually check to be sure all air bubbles are removed. 
2.
Record the initial volume reading in your laboratory notebook. The initial volume reading does not need to be at zero. Remove any drops on the tip by touching the tip to the side of the waste beaker. 
REMINDER: 
Always read the buret to 2 decimal places! Consult your instructor if you are unsure how to do this.
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3.
Place the solution flask to be titrated under the buret. Be sure the indicator has been added to the flask. By carefully turning the stopcock, add small amounts of the titrating solution to the flask. Continuously swirl the flask to completely mix the two solutions. 
4. 
Continue additions until one drop of titrating solution causes a color change which lasts for at least 30 seconds. This is the endpoint of the titration. Record the final volume reading of the buret in your notebook and calculate the total volume of titrating solution that has been added.

5.
Refill the buret and continue as above with other titrations. 
6.
When your titrations are complete, rinse the buret with distilled water, return it to the drawer and return all equipment and chemicals to their proper positions.

Tips on titrating:

The following suggestions can improve the accuracy of your work:

1. 
Make your buret readings as precisely as possible. Determine the readings to 0.01 mL by estimating the distance between volume markings. Wait 15 seconds before making a reading. This allows the solution on the sides of the buret barrel to finish draining. In reading the buret, look straight at the liquid level in the buret (avoid looking from above or below). If you find it difficult to see the exact bottom of the meniscus, place a darkened card behind the buret and slightly below the meniscus. Consult your instructor if you are not sure how to do this.
2. The endpoint should occur within a range of one drop. To avoid the tedious process of adding one drop at a time through the entire titration, begin by adding 0.5 to 1 mL at a time and watch the coloring where the titrating solution hits the solution being titrated. If the color change disappears by itself, the endpoint is not close. If you must swirl the flask for the color to disappear, you are getting closer and should decrease the size of the addition. When it begins to take longer for the color to disappear with swirling, you are very close to the endpoint and should make single drop additions while swirling continuously. If you have a reasonable idea of where the endpoint should be, add 80% of the needed titrating solution in one portion and then begin your dropwise additions.
3. Place a white sheet of paper under the flask. This will allow you to see the color changes more clearly.

4. If any solution splashes onto the walls of the flask you should wash it back into the solution with a small amount of distilled water. Obviously any droplets clinging to the walls of the flask cannot participate in the reaction, and the fact that they do not react will make your results different from what they should be. (Adding a small volume of distilled water to your sample will not affect your results. Be sure to satisfy yourself that this is true; if you are not sure why adding water will not affect your results, ask another student or your instructor to explain.)
5. Do not trust the results of a single titration. Repeat the titration of a particular solution at least two more times to check the reproducibility of your result.
