
  

DETERMINING FLUORIDE IN TAP WATER USING THE FLUORIDE ION 
SELECTIVE ELECTRODE 

Background Reading: Harris, 7th ed., Chap. 15. Skoog, West, Holler and Crouch, 7th ed., Chap. 19.  

Introduction 
The fluoride electrode based on a solid LaF3 membrane is one of the few ion "selective" electrodes 
that is truly selective for a particular ion, in this case F-. A potentiometric technique, it is routinely used 
in analytical laboratories and in the field as a cost-effective, reliable method for F- determination. The 
electrode itself is made from a single crystal of LaF3 sealed into a plastic tube. The LaF3 acts as a 
membrane which selectively exchanges and transports F- ions. The cavity inside the electrode is filled 
with a solution containing F- and Cl- ions, and an AgCl coated Ag wire dips into this to make an 
internal reference electrode, just as in the pH electrode. A separate reference electrode completes 
the cell. The response of the electrode to F- under the right conditions is very close to ideal  

E(volts)  = constant - β(0.059)log[F- in test solution]  

The coefficient β is close to 1 (ideal Nernstian). You can determine its actual value from your 
calibration curve.  

Although the electrode is more responsive to F- than almost all other ions by a factor of greater than 
1000, OH- ion is an interfering species for which the selectivity coefficient is 0.1. Also, at low pH F 
exists in the protonated form, HF. All the measurements are thus made in the presence of a buffer, 
which also stabilizes the total ionic strength of the solution. 

Experimental 
The following is adapted from the EPA method for fluoride ion measurements.  

A stock solution of about 100 mg L-1 F- ion in buffer is provided. Record the actual concentration from 
the label. Prepare 50 ml each of a set of standard solutions by volumetric dilution of the stock solution 
with the 0.1 M acetate buffer. Calculate and record the actual concentrations of your standard 
solutions, but they should be approximately 10, 12, 14, 16, 18 and 20 mg L-1 F-. 

Exchange a clean 100-mL volumetric flask for one containing your “tap water” unknown. Dilute to 
volume with 0.1 M acetate buffer. 

The solutions are to be stirred during measurement. Center the beaker on the stir plate so that the stir 
bar spins slowly and smoothly in the solution and does not strike the electrodes. Starting with the 
least concentrated standard, place the electrodes in the solution, and, while stirring, allow the 
potential to stabilize for 1 to 2 minutes. Record the value. Rinse the electrodes with distilled water, 
wipe gently with a Kimwipe, and proceed to the next solution. Continue until all the standards and the 
unknown have been read.  

Repeat the measurement of standards and unknown until you have three readings for each solution. 
Be especially careful in rinsing the electrodes in going from a more concentrated to a less 
concentrated solution.  

Report 
Prepare a calibration curve using the average reading for each standard. Turn in a graph of your 
calibration curve with the equation of the best-fit line printed on it. Show error bars of ±1 standard 
deviation for each point.  

Report the value of the coefficient β for your electrode. 

Using the calibration curve equation determine and report the mg L-1 fluoride in your tap water.  


