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Using pH Lab Chemistry

Objectives
1. Use an indicator solution to determine pH.
2. Perform serial dilutions.
3. Recognize the limitations of indicator solutions and pH papers.

Introduction
The hydronium ion concentration is an important factor influencing the rate of chemical
reactions, particularly biological reactions. A substance that contains more hydronium ions than
hydroxide ions is said to be acidic. If a solution contains more hydroxide ions than hydronium
ions it is said to be basic or alkaline. The pH scale is used to indicate the [H3O

+] concentration
and the pOH scale is used to indicate the [OHG]. The pH and pOH scales range from 0 – 14; 
pH is the negative logarithm of the hydronium ion concentration in a solution, and pOH is the
negative logarithm of the hydroxide ion concentration.

pH = -log [H3O
+]           pOH = -log [OHG]

The sum of the pH and pOH in a solution always equals fourteen: pH + pOH = 14

One method for determining the pH of a solution is by using an indicator solution. This is a
chemical substance whose color depends on the hydronium ion concentration. Some indicators
are specific for acids while others detect bases. A pH meter uses electrical conductivity to
determine pH. Alternatively, pH can be measured using pH paper.  In this activity you will
prepare a dilution series of unknown pH and observe the color changes of universal indicator.

Safety Notice:  Eating or drinking is not permitted during labs! 

Materials
0.1M HCl pH paper 1 mL pipet pipet aid/pump
0.1M NaOH universal indicator microwell plate DI H2O in beaker

Methods
I. Using a clean pipet and pipet aid, dispense 1.0 mL of DI H2O in well B6 of the microwell plate.

DO NOT ALLOW THE LIQUID TO GO PAST THE ‘0' MARK!
2. Now dispense exactly 0.9 mL of DI H2O into wells A2 - A5 and B2 - B5 of the microwell plate.
3. Dispense exactly 1.0 mL NaOH in well A1.
4. Remove exactly 0.1 mL of NaOH from A1 and place into well A2.  Mix well by pipetting 3X.
5. Remove exactly 0.1 mL of NaOH from A2 and place into well A3.  Mix well by pipetting 3X.  
6. Repeat step 5 for well A4, then do the same for well A5.
7. Dispense exactly 1.0 mL HCl into well B1.
8. Remove exactly 0.1 mL of HCl from B1 and place into well B2.  Mix well by pipetting 3X.  
9. Repeat step 8 for wells B3 - B4 - B5.
10. Using small strips of pH paper, determine the pH of each well. Do not leave the pH paper

in the well for longer than 10 seconds.
11. Allow each pH paper to dry for 30 seconds, then record each pH in Data Table 1.  Every pH

must be recorded in Data Table 1 before proceeding with the next step. 
12. Place one drop of universal indicator in each well and record the colors in Data Table 2.
13. Clean up all materials to include rinsing the pipet and microwell plate with tap water.
 



Results

Data Table 1 Color and pH of paper strips

Well ID 1 2 3 4 5 6

A

B

Data Table 2 Color and pH color of universal indicator

Well ID 1 2 3 4 5 6

A

B

Questions
I. Data Table 1:  what was the difference in concentration between well A1 & A2?

____________________________________________________________________________

2. Data Table 1: what was the pH difference between well A1 & A2?  Are they acidic or basic? 

____________________________________________________________________________

3.  Why did the pH change from one well to the next well?

____________________________________________________________________________

4. At which range(s) did the pH paper produce uncertain values in Data Table 1?

____________________________________________________________________________

____________________________________________________________________________

5. At which range(s) did the universal indicator produce uncertain values in Data Table 2?

____________________________________________________________________________

____________________________________________________________________________

6. For this activity, which was more useful-  pH paper or universal indicator?  Why?

____________________________________________________________________________

____________________________________________________________________________


