
  

pH, electrometric, glass-electrode 

Parameters and Codes: 
pH lab, I-1586.85 (units): 00403 

pH lab, automated, I-2587-85 (units): 00403

1.         Application 
This method may be used to determine the 

pH of any natural or treated water and any in-
dustrial or other wastewater. 
 

2. Summary of method 
2.1 See the introduction to electrometry in 

this chapter for the principles of pH-meter 
operation. See also Barnes (1964), Bates (1964), 
and Willard and others (1965). 

2.2 This procedure may be automated with 
commercially available instrumentation. 
 

3. Interferences 
3.1 The determination is not affected by the 

presence of color or turbidity, or of organic or 
colloidal material. Oxidizing and reducing sub-
stances do not impair the accuracy of method. 

3.2 The pH measurement is temperature 
dependent, and a significant error results if the 
temperatures of the buffers and samples differ 
appreciably. However, a variation of less than 
5°C has no significant effect except in the most 
exacting work. 

3.3 For samples having abnormally high 
sodium levels, corrections may be necessary. 
This correction varies with the type of electrodes 
used; hence, see the manufacturer’s instructions 
for the necessary computations. 
 

4. Apparatus 
4.1 pH meter, with glass and reference elec-

trodes or combination pH electrode. 
4.2 Several types of pH meters are available, 

including digital and expanded-scale models. 
Unless a different type is needed for special pur-
poses, an ordinary laboratory, line-operated, pH 
meter—capable of a reproducibility of 0.05 of a 
pH unit—is adequate. 

 
4.3 A new glass electrode or one that has 

dried completely may require several hours of 
soaking in water or buffer solution before it pro-
duces stable, reliable readings. The tip of the 
glass electrode must be kept immersed in water 
when not in use. Although the glass tip is 
reasonably durable, it can be damaged, and 
should never be cleaned or wiped with an 
abrasive or dirty tissue or cloth. 
 

5. Reagents 
Standard buffer solutions, pH 4.00,7.00, and 9.00: 
These buffers should cover the range of pH of 
the samples to be measured. If samples of pH 
less than 4.00 or greater than 9.00 are to be 
analyzed, additional buffers will be required. 
Ready-made buffer reagents are satisfactory. 
 

6. Procedure 
6.1 After an appropriate warmup period, 

standardize the instrument with the buffer solu-
tions, bracketing the pH values of the samples. 
Samples and buffers must be at the same 
temperature. 

6.2 With a minimum of aeration or agitation, 
measure the pH of samples in accordance with 
the manufacturer’s instructions. 
 

7. Calculations 
The pH is read directly from the meter. 

 

8. Report 
Report pH values (00403) to the nearest 0.1 

pH unit. 
 

9. Precision 
9.1 Precision for pH for five of the 36 

samples expressed in terms of standard devia tion 
is as follows: 
             



 pH, electrometric, glass-electrode 

 
 

Number of 
laboratories 

Mean 
(pH units) 

Relative standard 
deviation (pH units) 

27 6.21 0.26 
59 7.14 .32 
33 7.52 .15 
48 8.00 .21 
60 8.54 .15 

9.2 Using automated instrumentation, 
analysis of two test samples by a single labor-
atory for 25 replicates of each resulted in mean 
values of 7.58 and 8.07 pH units and standard 

deviations of 0.05 and 0.03 pH units, 
respectively. 
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