
pH and Conductivity of Solutions

In this experiment, you will develop the ability to predict the relative conductivity of a

solution from knowledge of the solution’s contents. In the process, you will use a computer-

interfaced conductivity probe. The principle of the conductivity probe is quite simple. The probe

has two electrodes (metal leads) that are separated by a gap. When these electrodes are placed in

a solution that contains ions, and thus has the ability to conduct electricity, an electrical circuit is

completed across the electrodes. This results in a voltage value that can be read by the computer

as relative conductivity.

The size of the relative conductivity value depends on the ability of the aqueous solution

to conduct electricity. Solutions with high conductivities contain large concentrations of ions,

and are called strong electrolytes. Solutions with low conductivities contain very small

concentrations of ions, and are called weak electrolytes. A solution with nearly zero conductivity

contains virtually no dissolved ions, and is called a nonelectrolyte. In this experiment, you will

observe several factors that determine the relative magnitude of a solution’s conductivity. The

types of compounds that you will investigate include strong acids, weak acids, ionic salts, and

molecular compounds. Molecular compounds are those that do not dissociate at all in water.

Conductivity Procedure

Since the pH probe adds ions to the solution being measured, all conductivity readings

must be obtained prior to starting pH determinations.

Prepare the computer for data collection. Choose the “Events With Entry” Mode in the

Data Collection menu. (clock icon) The conductivity probe is already attached to the interface

box and computer. Be sure the electrodes are clean and dry before beginning the experiment. Set

the probe sensitivity to the highest setting (0-20,000 S, the switch is found on the box attached

to the probe). Calibrate the probe with distilled water and the high-conductivity standard solution

provided. We will arbitrarily assign the distilled water a conductivity of zero and the standard

solution a conductivity of 100.

Obtain the following solution containers. The solutions are:

0.1 M KCl

0.1 M HC2H3O2 (acetic acid)

0.1 M NaOH



0.1 M C12H22O12 (sucrose)

0.1 M K3PO4

0.1 M HNO3

0.1 M HCl

0.1 M Na2SO4

0.1 M CH3CH2OH (ethanol)

0.1 M KNO3

0.1 M H3PO4

0.1 M NH3,

0.1 M NH4Cl

distilled H2O.

Measure the relative conductivity for each of the solutions as described below. Simply

press Enter to initiate data collection. The electrodes must be submerged to the same depth in all

solutions. Be careful not to contaminate the solutions. Record the solution conductivities in a

data table in your notebook.

• Carefully raise each vial and its contents up around the conductivity probe electrodes

until the electrodes nearly touch the bottom of the vial.

• Once the reading has stabilized, record the conductivity value.

• Before testing the next solution, clean the electrodes by suspending them over a 250-mL

beaker and rinsing them with distilled water from a wash bottle. Dry the electrodes with a lab

tissue.

PROCESSING THE DATA

1. Based on your conductivity values, categorize each of the compounds as a strong

electrolyte, weak electrolyte, or nonelectrolyte. Write an equation for the dissociation in

water for each strong electrolyte and weak electrolyte.



pH Procedure

Procedure 1

Prepare the pH probe for data collection using the LoggerPro system.

1. Choose the pH/mV/ORP Amplifiers sensor.

2. Use the pH 4.01 and pH 9.18 buffer solutions (enter the pH values to 0.01)

3. Be sure to slowly swirl the solution being monitored with the probe, and allow enough

time for the probe reading to stabilize before recording the final value.

Measure and record the pH of each of the solutions listed above. Be sure to rinse off the

probe with water into a waste beaker between samples to prevent cross-contamination!

Each of the solutions is 0.1 M, which means that they all have the same amount of the

dissolved compound (solute) per liter of solution. The chemical identity of the solute will

change.

Prepare a data table that classifies each compound as a strong acid, weak acid, weak base,

or strong base or molecular compound. This classification will require a judgment on your part.

There is at least one example of each type of compound.

1. Write the chemical equations for the ionization/dissociation reactions of all the

compounds. Be sure to use the correct type of arrow in the equations, include the liquid

and aqueous state designations, and ionic charges.

2. For the compounds classified as weak acids and bases indicate which molecular species

predominates at the pH measured for that solution.

3. Using the Henderson-Hasselbalch equation, determine the concentrations of each

molecular species from step 2, remember all solutions are 0.1 M.

Henderson-Hasselbalch Equation

pH = pKa + log ([A-] / [HA])

HA +H2O ↔ H3O
+ + A-


