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Standard Operating Procedure

pH (Hydrogen Ion)

SM 4500 H-B
1. Synopsis:
A. pH meter consists of a potentiometer, a glass electrode, a reference electrode and a temperature compensating device. The basic principle of electrometric pH measurement is the determination of the activity of the hydrogen ion by potentiometric measurement using standard hydrogen and a reference electrode in water and wastewater samples.
B.
Several types of glass electrodes are available including combination with reference and glass electrodes as a single probe. Use low sodium electrode.

2.
Sample analysis time:

Samples must be analyzed within 15 minutes of sampling to gain exempt status.  Facility must have adequate written documentation to support that it is performing compliance testing within 15 minutes of sampling.  To remain exempt, facility must follow the approved ADHS exempt method that requires the plant to have records that show the date/time of sampling, the date/time of analysis and that there is not more than 15 minutes between these events.
3.
Interferences:

A. Sodium can cause error at pH > 10; can be reduced by using “low sodium error” electrode
B. Affected by temperature; always report temperature at which pH is measured.

C. Dirty electrodes.

4.
Sample Collection Process:

5.
Instrumentation:
A. pH meter must be accurate to 0.1 unit, with a range of 0 to 14 and equipped with a temperature compensation adjustment. 
B.
Keep electrodes wet when not in use by returning them to storage solutions.
6.
Specifications for Reagents and Standards:
Primary and secondary buffers may be purchased as a solution from commercial vendors. Use of these commercially available solutions, which have been validated by comparison to NBS standards, is recommended for routine operation. 
Save the certificate which accompanies the buffers and note the received date and the manufacturer’s expiration date.  Do not use the buffers past the expiration date and dispose of any buffers that are expired.

7.
Calibration and Standardization:

A. pH meter and electrodes must be calibrated each day of use with 4, 7 and 10 buffers. If meter is only capable of calibrating with only 2 buffers, then use the 3rd buffer as a check. 
B.
Bring samples and buffers to room temperature, recommend within ± 2 0C.

C.
Remove electrodes from the storage solution, rinse with DI water and blot dry with Kim Wipe or a soft tissue and calibrate with pH 4 buffer. Use magnetic stirrer plate or provide gentle agitation when taking pH measurements.
D. Repeat the above step with pH 7 and 10 buffers rinsing and blotting dry the electrodes after each reading. Record the temperatures of buffers during calibration
.

E. Check and record the slope to make sure it is within the manufacturer’s specification.  If not recalibrate.

F. After calibration is complete, a second source buffer should be analyzed quarterly, recommend each day of calibration read the check sample.  It must be within ± 0.1 unit.  If not recalibrate.  
8.
Sample Analysis:
A. Change or ensure meter is in Read mode after calibration.
B.
Read samples and record readings and temperatures.
E. Run duplicates every 20 samples – for facilities testing one

sample a day can look at performing duplicate sample once per week.
F. Verification buffer after every 10 samples 
G. If one sample to test in WWTP can just do initial calibration.
H. Report results as pH to nearest 0.1 unit and the temperature.
9.
Quality Control:
A. The duplicate results should be within 0.1 unit. 
B.
If any of the above requirements is not met, check meter/electrodes/buffers and repeat the calibration.

C.
Make corrections to the records by only placing a single line through the incorrect entry, the correct result written to the side with the initials and date of the person making the change.  Do not overwrite or cross out the records.

D.
Maintain the in-lab pH probe according to the manufacturer’s documentation and/or instructions. The probe must be kept clean.
E.
Temperature difference between buffer and sample is recommended to be within ± 2 0C
F.
Participate in annual proficiency study. (Only if facility has an AZPDES permit)
10.
Analyst training and record keeping:
Maintain a record of each analyst’s training that contains:

A.
A review of the ADHS approved methods and SOPs;
B.
A review of the manufacturer’s guidelines for instrumentation maintenance and use; 
C.
A copy of the proficiency study results (Only if facility has an AZPDES permit).
SM 4500 H-B

Page 2

