
Various methods of pH measurement are available, but the most sensitive

and accurate method suitable for industrial use is the pH glass electrode.

A specially formulated glass sensitive

to hydrogen ions is used shown this

schematic diagram of a glass electrode.

Inside this electrode is a solution of

constant pH. An internal electrode

conductor element is immersed in the

internal solution and is connected to

the electrode lead.

If the hydrogen ion activity is greater in the process solution than inside

the electrode, a positive potential difference will exist across the glass tip.

If the process solution is lower in hydrogen ion activity a negative potential

difference will exist.

Normally, the internal solution of the electrode is arranged so that the

voltage across the glass electrode and a reference is zero at 7pH. This

is usually referred to as the Eº of the electrode.

Reference Electrode

The potential across the glass tip must be measured with reference to

the solution to determine the potential difference and hence the pH. The

sensing of the potential in solution must be independent of changes in

its composition. Platinum or carbon would be responsive to oxidants

or reducing agents in solution. An electrode which does not change is

required and is formed as follows:

Temperature Compensation

In the reference electrode, the major potential difference is between the

metallic silver and the silver ions in the AgC1 solution. This potential

varies with temperature. To compensate for this temperature sensitivity,

another silver/silver chloride electrode is used in the glass measuring electrode.

ECE are able to supply quality instrumentation and probes to

provide control solutions based on these two parameters. Please

provide details of your application.
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Notes on two additional important parameters
for control in industrial applications and

water quality

pH
———————————————————————

pH is one of the most widely used analytical measurements, with

applications in virtually every industry, pH is defined as a measure of

activity of hydrogen ions (H+) in a solution. It is, therefore, a measure

of the acidity or alkalinity of an aqueous solution. The effective amount

of a given ion actually present at any time is called the activity of that

ion. Measurement of pH is potentiometric.

pH Scale (Unit of Measurement)

No matter what compounds are in solution the product of the activities

of the H+ ions and the OH- ions is always 10-14 at 25ºC.

It is inconvenient to use terms 10-7, 10-12 and 10-2 etc. To avoid this

the term pH, originally derived from the phrase “the power of hydrogen”

is used.

pH is defined as the negative of the logarithm of the hydrogen ion

activity.

pH = -log aH+

Then if the hydrogen ion activity is 10-x the pH is said to be x.

HYDROGEN ION ACTIVITY
—————————————————————————————

pH Mols/litre Compound
—————————————————————————————

(0 1 HCL (1.0N)
(1 0.1 HCL (0.1N)
(2 0.01 Lemon juice

Acidic (3 0.001 Beer, orange juice
(4 0.0001
(5 0.00001 Cheese
(6 0.000001 Milk

Neutral (7 0.0000001 Pure water
(8 0.00000001 Sodium Bicarbonate 0.84% (0.1N)
(9 0.000000001 Borax

(10 0.0000000001 Milk of Magnesia
Alkali (11 0.00000000001 Ammonia 1.7% (0.01N)

(12 0.000000000001 Caustic soda 0.04% (0.01N)
(13 0.0000000000001 Lime saturated solution
(14 0.00000000000001 Caustic soda 4% (1.0N)

—————————————————————————————

This table illustrates that a one unit change in pH means a tenfold

change in activity. Obviously with so large a change in acidity or

alkalinity taking place with a change of only one pH unit a very sensitive

measurement and control system will be required.

ACTUAL COMBINATION pH ELECTRODE


