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Use of ThermoOrion Chloride/Chloride Combination Electrodes 
 
ThermoOrion chloride (94-17A, 94-17B) and chloride combination (96-17B) electrodes provide a 
simple, rapid, accurate, and cost-effective means of measuring chloride ions in aqueous solution.  
Read-out can be accomplished by specific ion meters sold by Orion or by various pH/mV meters such 
as the Accumet Models 825MP and XL25, both of which are available for use at E-Town.  Copies of 
the relevant instructions for electrode preparation and testing, obtained from the Instruction Manual, 
are included here.  Users are encouraged to consult the Instruction Manual for more information on the 
theory of electrode operation (pp. 28-29); electrode characteristics such as response, reproducibility, 
temperature effects, and interferences (pp. 24-27); and common analytical procedures, including direct 
calibration, incremental techniques (known addition, known subtraction, analyte addition, analyte 
subtraction), and titrations (pp. 7-17).    
 
BASIC OPERATING PROCEDURES: 
 
1. Prepare the Chloride/Chloride Combination Electrode for Use 
 

a. Based on the model that you are using (i.e., Model 94-17A, 94-17B, or 96-17B), follow the 
appropriate instructions included on page 4.  Note that the 94-17A and 94-17B require little 
preparation, but they must be used with a reference electrode (Model 90-02), which you 
will prepare in Step 2.  Make certain to check carefully that you are using the correct filling 
solution(s). 

b. NOTE:  While using filling solution, replace the long-term storage cap with a flip top cap 
for easier dispensing.  When you are finished, be certain to replace the long-term storage 
cap, and wash the flip top thoroughly with deionized water. 

 
2. Prepare the Reference Electrode for Use (if using Model 94-17A or 94-17B) 
 

a. Follow the instructions included on page 5 (new style) or 6 (older style) to prepare the 
double junction reference electrode (Model 90-02).  Again, make certain to check carefully 
that you are using the correct filling solution(s). 

 
3. Prepare a Meter for Read-Out 
 

a. Determine whether you have a BNC connector or an older-style connector on your chloride 
electrode. 

BNC 
Connector
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b. If you have a BNC-style connector, connect your chloride electrode (and reference 
electrode if needed) to an Accumet XL25 Meter, and safely position your electrode(s) in the 
attached arm.  (You will first need to remove the shorting cap on the meter’s BNC 
connector.  Twist the BNC shorting cap to unlock it, and then gently disconnect it.  Do the 
reverse to properly attach a BNC connector.)  

c. If you have an older-style connector, connect your chloride electrode (and reference 
electrode if needed) to an Accumet Model 825MP, and safely position your electrode(s) in 
the attached arm. 

d. Submerse your prepared electrodes (with protective caps removed) in deionized water until 
you are ready to proceed with measurements, and then plug in the meter.  Once plugged in,  

i. the 825MP should be in standby mode.  Press the STBY/MEAS switch to toggle 
from standby to measurement mode in millivolts (mV).  The reading in mV should 
now be displayed. 

ii. the XL25 will run a self test, briefly display the Fisher catalog cover, and then 
display the main desktop screen.  To verify that the correct channel has been 
assigned to your electrode, use the stylus (upper right hand-corner of the meter) to 
select MODE.  If they appear, touch CH2 and CH3 to deselect them.  On CH1, 
assure that mV mode is selected by touching it with the stylus, and then touch 
SINGLE CHANNEL to return to the read-out screen.  The reading in mV should 
now be displayed. 

 
4. Check Electrode Operation (Slope) 
 

a. To confirm proper operation of your chloride electrode (and reference electrode if in use), 
follow the instructions on page 7.  Be certain to use the appropriate ionic strength adjusted 
(ISA’d) standard solutions.  If you do not obtain the expected results, consult the 
Troubleshooting section in the Instruction Manual (pp. 20-22) to see if you can pinpoint an 
obvious problem that can be fixed.  If you still have difficulty, notify Dr. Kneas. 

b. NOTE:  If using the Model 94-17B electrode, you can stir the solution continuously while 
recording measurements.  The Model 96-17B electrode, however, is not designed to operate 
while the solution is being stirred.  It will be necessary to stir after each addition to the 
solution before the measurement is recorded. 

c. NOTE:  Rinse electrodes with deionized water between measurements. 
 

5. Conduct your Analytical Measurements 
 

a. Proceed with the appropriate analytical procedure (i.e., direct calibration, incremental 
technique, or titration) to determine the amount of chloride in solution. 

b. Unplug the meter when you have completed your measurements, and prepare the electrodes 
for storage as described in the next step. 

 
6. Prepare the Electrodes for Storage 
 

a. The Model 94-17B chloride electrode should be rinsed thoroughly, dried carefully with a 
KimWipe (using caution not to damage the sensing element on its tip), and stored with its 
protective cap.  For long term storage, the electrode should be returned to the box from 
which it came. 
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b. The Model 96-17B can be stored for short periods of time (in between measurements and 
up to one week) in a 0.01 M chloride standard solution.  For longer term storage, the 
electrode should be drained, flushed inside with deionized water, dried carefully, and stored 
with its protective cap in the box from which it came. 

c. The Model 90-02 double junction reference electrode can be stored for very short periods of 
time (in between sample measurements and up to one hour) in air.  For short periods of time 
(up to one week), it should be stored in its filling solution or deionized water.  Make certain 
that the solution inside the electrode does not evaporate and result in crystallization.  For 
longer term storage, the electrode should be drained, flushed with deionized water, dried 
carefully, and stored with its protective cap in the box from which it came. 

d. Reminder:  When finished with filling solutions, replace the flip top cap with the long term 
storage cap, and wash the flip top thoroughly with deionized water.  Return the filling 
solution and the clean flip top cap to the box from which they came. 

 
7. Dispose of Waste, Clean up Station 
 

a. Store samples and standards or dispose of them properly.  They should not be left near the 
potentiometric work stations.  Assure that all waste and storage bottles are labeled 
appropriately. 

b. Return shared equipment and reagents to the designated locations and stock equipment to 
your drawer. 

c. Using a damp sponge, clean the area where you were working. 
d. If you are the last to use a particular work station, wrap cords around the base of the meter, 

stir plate, etc. 
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Chloride (94-17B) and Chloride Combination (96-17B) Electrodes 
 

 

This refers to the interchangeable white 
cap on the bottle of the fill solution. 
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Double Junction Reference Electrode (Model 90-02, Newer Style) 
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Double Junction Reference Electrode (Model 90-02, Older Style) 
 

 

(If Connected to Base) 
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Chloride (94-17B) and Chloride Combination (96-17B) Electrodes 
 

 
 


