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User Guide:  Usage and Maintenance of pH Meter System

Purpose:
This document provides a general guide of how to use, clean and maintain the pH meter system, specifically, the electrode. 
Responsibilities:

Crystal Department engineering / manufacturing management is responsible for maintaining this procedure.

Crystal Department technicians are responsible for carrying out this procedure.

Affected Departments / Product Groups / Support Groups:
Crystals Department

Associated Documents: 
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1. General Description and Practice

This document explains how to operate, maintain, clean and store the pH meter system. This is important to perform since it will ensure that we obtain precise and accurate pH measurements, and the proper use and maintenance of the system will extend the lifespan of the electrode. The main purpose of the pH meter system is to monitor the chemical plating processes in order to detect any deviation from the optimum pH. 
2. General Notes

The pH meter has double A batteries. Change them when necessary.
2.1  Electrode Temperature Range

The temperature range for the electrode is 0 to 100 oC. The solutions that are measured must be within this temperature range. 
2.2 Buffer Solution

Normally, pH 4 and 7 buffers can last 8 weeks after opening, and an alkaline pH buffer (i.e. pH 10) will last 2 weeks after opening if they are thighly sealed after use. Write on the container with a permanet marker the day that was opened. 
2.3 Avoid Errors in the Meassurement 
1. Always rinse the electrode with DI water before and after measurement.

2. Wipe the electrode with clean kimwipes after rinse but avoid rubbing or wiping the electrode bulb.
3. Always remove the filling hole cap before measurement.

4. Make sure the electrode bulb is completely submerged in the solution.
5. The electrode filling solution should be slightly below the filling hole.
3.  Safety
The operator using the pH meter will come in contact with the following materials which require caution:

· Acid solutions

· Base solution
Handling Acids and Bases

In any operation that calls for the use of strong acids or bases, use rubber gloves and safety goggles.  Avoid all contact, especially the eyes, with these strong solutions and avoid breathing the vapors.  Always prepare and use the solutions in the fume hood.  Avoid splashing and spills of any of the acid or base solutions.  If for any reason some of the acid comes into contact with the skin, flush immediately with water and neutralize with soda from the acid spill kit.  An Emergency Eyewash station is available in the lab and should be used if necessary.  In the case of any accidents, inform your supervisor.  Where there is a major spill not in contact with the skin, call your supervisor and then neutralize an acid with soda or dilute a base with water and then clean as with any spill.  When mixing an acid solution, always add the acid to the water.

IN THE CASE OF ANY INJURY, CONTACT YOUR SUPERVISOR IMMEDIATELY

4. Process

    4.1 Materials
· pH meter
· AgCl Electrode
· pH Buffer 7.00 (Orion 910760)
· pH Buffer 4.01 (Orion 910460)
· pH Electrode Storage Solution (Orion 910060)
· pH Cleaner D Solution (Orion 900024)
· Reference Electrode Filling Solution (Orion 900011)
· Four 50 mL beaker
· Large Beaker
· DI water
· 0.10 M HCl 
     4.2 Cleaning Instructions (always before use)
1. Select a large beaker as a “waste” container and four 50 mL beakers.

2. Unscrew the cap prior to removal of the electrode and then remove the electrode from the cap and the storage container. 

                 Note: Change the storage solution in the storage container every week minimum.  
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            Figure 1. Electrode attached to the storage container.

3. Rinse the electrode with the DI water rinser container (figure 2) into the waste beaker.
Note: Use the same “waste” container everytime you rinse the electrode.

                             Figure 2. DI water rinser container.
4. Use solution D to clean the electrode. Pour enough into a 50 mL beaker to cover the electrode junction (1 inch), as shown in figure 3.
5. Gently stir the electrode in the solution for 30-60 seconds. 






Figure 3. Electrode junction completely submerged in the cleaning solution D. 

6. Remove the electrode from the solution and rinse it with DI water thoroughly to remove any trace of the cleaning solution. Use the waste beaker to collect the fluid.
7. Wipe the electrode with a clean kimwipe without touching the electrode bulb.

8. Discard the cleaning solution after use into the waste beaker.

4.3 Electrode Calibration (once every day)
Note: If you open a new buffer, write the date when it was opened on the bottle with a permanent marker. Keep track of the expiration date of the buffers and keep informed your department supervisor.

1. Make sure the electrode is filled with the Reference Electrode Filling Solution up the the level shown in figure 4, slightly below the filling hole. Add the electrode filling solution (as shown in figure 5) if its not at the level depicted in figure 4.






Figure 4. Adequate level of the electrode filling solution.








Figure 4. Filling the electrode with the electrode filling solution.
2. Dispense  about 1 inch of buffer solution of pH 4.01 and pH 7.00 into 50 mL beakers.

3. Take the cap out of the electrode filling hole (figure 4). The hole should be open everytime the electrode is in use. 
Note: The electrode is filled with solution. Avoid any suddent movement that will cause the solution to leak out of the electrode.

4. Turn on the meter (step 1).

5. Press mode until you get the pH displayed on the screen (step 2).






6. The pH display and the AR will be changing and blinking. Wait until the pH number and AR remain fixed on the screen and the word READY is displayed (step 3). 




7. Press cal and insert the electrode into the buffer pH 7.00 (step 4).
8. Wait until the word READY appears on the screen to press cal to save the measurement. 
9. Rinse the electrode with DI water, collect with the waste beaker and wipe it with clean kimwipes.
10. Place the electrode into the buffer pH 4.01. 
11. Wait until the word READY appears on the screen.

12. Press cal again, and then press measure (esc) to record the calibration.
13. Clean the electrode with DI water, collect the fluid with the waste container and wipe it with clean kimwipes to remove water residue.
14. Discard the buffers into the waste beaker.
4.4 pH Measurement 

1. Ensure that the graph icon and the numbers 4 and 7 shown in the image below are displayed on the screen. This means that the pH meter is calibrated (step 5).



2. Collect enough sample in a 50 mL beaker to cover 1 inch of the electrode.

3. Press measure (esc) and insert the electrode in the solution (step 6).
4. Wait until AR and the pH number stop blinking and changing.
5. When the word READY appears, record the pH number.

6. Remove the electrode from the sample and rinse it with DI water and use the waste beaker to collect the fluid. Use clean kimwipes to remove water residue. 
7. Repeat the same process with all other samples using clean 50 mL beakers.
5. Waste Disposal
1. Use the pH meter to measure the pH of the “waste” beaker. 

2. The pH should be in the range of 5.5 and 10.5 (5.5<pH< 10.5); if the solution is above 10.5 pH or below 5.5 pH, add water until the pH falls between this range. 
3. Turn off the pH meter and cover the filling hole of the electrode with the plastic cap. 

4. Rinse the electrode with DI water and collect the fluid into the waste beaker. 
5. Discard the solution of the waste beaker into the nearest sink outside the crystal’s lab.

6. Electrode Storage

Short-term storage (everytime after use)
1. Place the electrode inside the storage solution container as shown in figure 6.
Note: the plastic cap must be inserted in the filling hole.


Figure 6. Electrode stored in the storage container and the filling hole cover with the cap.
Long-term storage (more than one week)
1. Fill the reference chamber (section 4.3 figure 4) and securely cover the filling hole. 
2. Place the sensing element inside the storage solution as shown in figure 6.
3. When re-using the electrode, soak the electrode in 0.1 M HCl for half an hour. Rinse it with DI water and then prepare it like it was a new electrode, following all of the steps from the cleaning instructions and calibration.
7. Electrode Maintenance (once every month-second shift)
1. Make sure the electrode doesn’t have any scratches or cracks in the electrode bulb nor in the internal filament. If present, inform your department supervisor.

2. Remove the protective cap from the filling hole and add the Reference Electrode Filling Solution (section 4.3 figure 4).
3. Shake slightly the electrode to remove any air bubbles inside the glass bulb.
4. Place the electrode in the holder and suspend the electrode in the air for 5 minutes.
5. Soak the electrode in 0.1 M HCl solution for half an hour.
6. Rinse the electrode with DI water and then prepare it like it was a new electrode, following all of the steps from the cleaning instructions and calibration.
Filling hole





SECOND –Remove electrode from the cap by pulling up. Be careful, the bulb is fragile.





Electrode





FIRST – Remove (unscrew)





Electrode Storage container filled with storage solution.





This portion of the electrode should always be submerged (1 inch).





Electrode bulb





Protective cap covering the filling hole.





Reference Electrode Filling Solution should be at this level.





Electrode Filling Solution





Switch the cap to facilitate the transferal of solution into the electrode.





Electrode Filling hole





Cap





Insert the end of the cap in the electrode filling hole.





Electrode Filling Solution





Step 2





Step 1





Screen after turning on the electrode.





Step 3





Step 4





Step 5





Step 6
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