 SEQ CHAPTER \h \r 1
CHEM 225 LABORATORY

ELECTROANALYTICAL  CHEMISTRY

pH  TITRATION  OF  AN  UNKNOWN  WEAK  ACID

Summary:
This experiment involves electroanalytical chemistry and a detailed analysis of acid/base titration curves.  The particular instrument which we will be using is the pH meter with a glass electrode.  
The glass electrode develops a voltage which is directly proportional to pH.  

You are responsible for looking up the theoretical principles which explain this electrical phenomenon.

Getting Started with the pH Meter:
1.  Turn on pH meter to standby.

2.  Warm up the pH meter for at least 15 minutes before the experiment is begun. 
3.  Standardize the pH meter. 


a. Use buffer solutions of pH = 4.00 and pH = 7.00.

Preliminary Titration:
1. Weigh out 0.2 grams (10 mg) of the unknown acid into a 250 mL beaker.  

2. Dissolve the acid in approximately 50 mL of deionized water 


**sometimes it is necessary to warm the solution slightly to speed up the dissolution  

3. CAREFULLY place a Teflon-coated magnetic stirring bar into the beaker.  

4. Rinse off the glass electrode with your squirt bottle and then GENTLY remove the excess water with a Kimwipe.  

5. Place the beaker on top of a magnetic stirrer and CAREFULLY insert the glass electrode into the solution.

NOTE: The glass electrode is VERY DELICATE!!  The magnetic stirring bar can easily break it.  Make sure the beaker is centered on the stirrer so the magnet is in the center of the beaker.  The glass electrode should then be positioned along the side of the beaker.  
6. Center the buret above the beaker. 

***have your instructor or your TA check your set-up before turning on the stirrer
7. Add 3 to 4 drops of phenolphthalein indicator to your solution before you start the titration.

8. Use your previously standardized ~0.1??? M NaOH solution to perform a quick titration 
9. With the pH meter turned on, add NaOH until the pH changes about 0.5 units.  
a. Record the pH and volume of NaOH directly into your notebook

b. Continue to add NaOH, recording the pH and volume every time the pH changes 0.5 units, until the pH reaches a steady value after equivalence (will be pH >11).

c.  Plot pH vs. volume NaOH by hand in your notebook
Note the volume when the solution changes color in your notebook.

10. Use this preliminary titration to adjust your sample weight so the next titration will require 

10 to 25 mL of NaOH.  Also make a note of the pH occurring around the endpoint.

Accurate Titration: (You will do at least three)
1. Use your adjusted sample weight to weigh out one sample (0.1 mg) of your unknown acid into a 250 mL beaker.  
2. Add 50.0 mL of BOILED, deionized water using a pipet. 
3.  The titration set-up, with magnetic stirrer and glass electrode, is the same as before.  
4. Titrate your sample recording many more points than in the previous titration 

NOTE: REMEMBER to record the INITIAL pH.  At the beginning of the titration the volume of base that is added can be quite large (1 mL).  As you near the endpoint, the volume of base that you add should become smaller.  Ideally you will only add one drop (0.05 mL) when you are at the endpoint.  Remember you know what the pH at the endpoint will be from your preliminary titration.  After the endpoint, the volume of base that you add can again become larger.

