Lab - Indicators and pH

The acidity (concentration of H+) or alkalinity (concentration of OH-) of an aqueous solution is an important factor in describing the solution’s properties. The measurement of the H+ of OH- in a solution can be accomplished in several ways.

Use of a pH meter The pH meter is an electronic device which compares voltage in a solution to that of a standard. The acidity or alkalinity is read directly from a digital or analog meter. The device is accurate and fast, but relatively expensive.

Use of indicator paper Indictor paper is ordinary filter paper which has been soaked in a solution of dye(s) called indicator(s). This indicator changes colour when the concentration of H+ reaches a certain level. While test paper is relatively inexpensive, it is difficult to follow any continuous change in the pH of the solution since the paper must be dipped in and out repeatedly.

Use of an indicator solution An indicator solution changes colour at a specific pH. Mixtures of indicators can be used to provide a continuously changing picture corresponding to changes in pH. In this lab, three individual indicators (bromthymol blue, phenolphthalein, and methyl orange) and a standard mixture of indicators (universal) will be used. The standard universal indicator is a mixture of organic dyes which change colour and allow for a fairly accurate approximation of the whole number pH value of a test solution.

Materials and Apparatus

0.1 mol/L NaOH 




0.1 mol/L HCl

distilled water 





universal indicator

bromthymol blue indicator 



phenolphthalein indicator

methyl orange indicator 



96 well plate

disposable pipettes 

Procedure

1. Place the well plate on white paper with the lettered columns on the left. Place 9 drops of distilled water into wells #2 through #11 of rows A, B, C, and D.

2. Add 10 drops of 0.1 mol/L HCl to wells A1, B1, C1, and D1.

3. Add 10 drops of 0.1 mol/L NaOH to wells A12, B12, C12, and D12.

4. Transfer 1 drop of hydrochloric acid from well A1 to well A2. Mix by drawing the contents of well A2 into the eye dropper and then returning the liquid to well A2.

5. Transfer one drop from well A2 to well A3, again by mixing by drawing the contents of well A3 into an eye dropper and returning the contents to well A3. Continue the serial dilution in this manner through and including well #6.

6. Repeat steps 4 and 5 for rows B, C, and D.

7. Transfer 1 drop of sodium hydroxide solution from well A12 to well A11. Mix by drawing up the contents of well 11 into an eye dropper and then returning the liquid to well 11.

8. Now transfer one drop from well A11 to well A10, again mixing by drawing the contents of well A10 into an eye dropper and returning the contents to well A10. Continue the serial dilution in this manner, backwards through and including well #8.

9. Repeat steps 7 and 8 for rows B, C, and D.

You now have 4 rows of diluted solutions containing varying amounts of acid and base, each 1/10th of the acid of the well to its left and 1/10 th the base of the well to its right. Well numbers indicate the approximate pH of the solutions in each well, e.g., well #4 has a pH of 4 and well #9 has a pH of 9.

10. Add 1 drop of universal indicator to each well in row A.

11. Add 1 drop of methyl orange to each well in row B.

12. Add 1 drop of phenolphthalein to each well in row C.

13. Add 1 drop of bromthymol blue to each well in row D.

14. View the well plate on a sheet of white paper.

Analysis

1. What is the significance of the colour changes in each row?

2. Which would be a good indicator for general use?

3. Which would be a good indicator for a HCl/NaOH titration?

4. Which would be a poor indicator for a HCl/NaOH titration? Why?
