
 

This guide will detail about the basic care-taking of ammonium & nitrate optical ISE. 

 

1. User needs to clean these sensors once a month. 

2. There are two kinds of calibrations; 

a. Use ammonium and nitrate’s buffer to calibrate when cleaning the sensor. 

the K+ and CL- does not require to calibrate because accuracy is not crucial. 

b. Use colorimeter to measure the solution to get the values of ammonium & nitrate 

and then use the solution to be the standard buffer to calibrate the sensors.  

3. Lifespan  

a. Ammonium, K+, Nitrate ISE: around 6 – 12 months.  

(User may change the membrane).  

b. Reference sensor: 18 to 24 months. 

(User need to replace it with a new sensor). 

c. Cl- ISE: around 6 – 12 months  

(User need to replace it with a new sensor). 

4. Sensor does not require electrolyte.  



 

Selectivity of ISEs (selectivity coefficient or selectivity constant) 

One of the most important analytical characteristics of ISEs is their selectivity; i.e. a specific 

ion electrode will only respond to the presence of one species. In reality, ion-selective 

electrodes can experience interferences by responding to the presence of other ions. No 

membrane is 100% specific for only one ion.  

Equation below assumes that all of the electrode response (Emeas) is due to one ion. Let’s call 

this analyte ion i and its activity Ai (note that the charge is now zi). We will call the interfering 

ion j with corresponding activity Aj and charge zj. We can account for the lack of 100% 

specificity by incorporating the activity of j and a selectivity coefficient (kij) as in the new 

equation, called the Nikolskii-Eisenman equation: 

 

 

 

The selectivity coefficient is a numerical measure of how well the membrane can discriminate 

against the interfering ion. To put this in perspective, if an electrode has equivalent responses 

to the two ions, then kij = 1.0. As you can see from the equation, the smaller the kij values, 

the less impact the interfering ion will have on the measured potential. When kij values are 

less than 1, the ISE is more responsive to the analyte ion and when kij values are greater than 

1, the ISE is more responsive to the interfering ion. For example, a kij value of 0.01 means 

that the electrode is 100 times more responsive to ion i over j. 

It is linear as best as we know.



 
 

Ammonium and Potassium measurements; 

If the level of potassium is 10x the level of ammonium, then potassium will create >10% high 

bias for the measurement of ammonium with an ammonium electrode.  

If the level of ammonium is 3x the level of potassium, then ammonium will create >10% high 

bias for the measurement of potassium with a potassium electrode.  

Depending on the concentration of either ion in the sample, one could use one of the 

electrodes to measure the ion concentration.  Then, using the selectivity constant for 

NH4+/K+ and the concentration of this ion, calculate the measurement error due to this ion 

and subtract it from the apparent concentration of the other ion to get the true concentration 

of the other ion. 

If the level of potassium and ammonium are approximately equal, then both electrodes will 

have interference issues. 

In that case, one could use sodium tetraphenylborate to titrate the sample for potassium 

concentration, using a potassium electrode to monitor the titration. 

Then, one could add sodium tetraphenylborate to another sample aliquot and measure the 

ammonium concentration directly. 

 

Nitrate and Chloride measurements: 

If the level of chloride is 80x the level of nitrate, then chloride will create >10% high bias for 

the measurement of nitrate with a nitrate electrode.  

Nitrate is not an interference for the measurement of chloride with a chloride electrode. 


