PH Meter J' J4a

A pH meter :is a tool that measures the activity of a hydrogen ion in
water-containing solutions to determine its acidity or alkalinity

represented by pH.
asall Jallaall (& Cpa s el () Bl (i 31a) 98 1 g paedl o8 1) i
wstin s uel) oL Al 4y B gl diia saa yaal celall e

pH Meter- Principle, Parts, Types, Uses,
Examples ;

The working principle of the pH meter
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The working principle of the pH meter is based on the
exchange of ions from the sample solution to the internal
solution (pH regulator solution 7) of the glass electrode
through the glass membrane. The pH meter contains the pH
probe to deliver electrical signals to the pH meter, which then
displays the pH value of the solution. The pH probe has two
electrodes, a sensor electrode and a reference electrode. One
is filled with a solution of pH 7 regulator and the other with
saturated potassium chloride solution. The sensor pole lamp
consists of a porous glass film coated with mineral salts and
silica. When the probe is immersed in the sample solution to
measure pH, hydrogen ions accumulate around the bulb and
replace the metal ions. Similarly, some metal ions travel from



the glass electrode (sensor) to the sample solution. Because
of the low sensitivity to pH changes or complete insensitivity
to pH changes, the reference electrode voltage provides a
constant voltage. This generates some of the electricity
captured by the silver wire by generating a potential
difference (hydrogen ion activity ...
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Parts of a pH meter
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pH Meter Parts
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1-The pH meter consists of three basic elements:
This high input impedance meter is the main component that holds
the microprocessor that processes the very small electrode voltage
and displays measurements in pH units on the display. The

microchip reads the pH of the solution, calculates the measured
temperature, and translates the amplifier potential value.
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2-The common pole consists of two poles, where the actual
measurement is performed. It is the most expensive, sensitive and
consumable component of the meter that must be handled
carefully. A composite electrode consists of a reference electrode
and a measuring or sensor electrode, immersed in the same
solution. The reference electrode must have a specific constant
voltage independent of the measured solution to produce a specific
pH value. Reference electrode: A reference electrode consists of a
reference material (such as mercury, mercury chloride, and a
saturated solution of potassium chloride) immersed in a specific
electrolyte that needs to react with the measured solution most
often through a porous ceramic joint, and has low electrical
resistance due to high ion concentration and sufficient stability
over a wide temperature range. It has well-known and stable
potential. Glass electrode for pH: It is a glass bulb that is sensitive
to hydrogen ions, and when the relative concentration of hydrogen
ions inside and outside the bulb changes, the output of millivolts
also changes. Also known as sensor pole or indicator pole

& dal) bl 2
Andn 5 4SS Y () Sl g s il Gl o) ya) aly s ¢l (e ()5S
Cn S el bl () €5 Aliay dne Jalaill Cang (31 5 alaall 8 L AL
O g Il il (8 Ol s ¢ ladiinnl e 5] b a5 an e il
pH 4ad zY (il Jslaall e Jiie d0ne Sl aga 2 el sl 58

R-RREWY

B0 2518 5 3 ) Jie) dpmas e Bl (e (gxn pall adadl) ()5S 1 2l il
Jelaill ) gling aasa Sl g i< 28 sann (pspnlisall 2 )5S (e e Jslaag
o lie 415 caso £Ssa) ypes Al y JIA (o a3 il slaall o

ALl A8 5 e LK) 4l5 3l jall Sila o



il g dulus dala 4 e 3 Hle ga tia geall Aa o uldl ala ) (adad

Aaalll a5 Ja1a s sl Sl s (il 58 5 iy Lodie 5 m s )
iyl el gl i) el ads Ui e b Ll i il i

3-Amplifier The amplifier, also known as a voltage amplifier,
plays a vital role in measuring the pH value. The amplifier will
increase the accuracy of the pH reading in the same way that the
thermometer increases temperature-related calculations. To
accurately measure the amount of acidity, basality, and neutrality
in solution, this component will ensure that the voltage number is
in the pH range from 0 to 14.
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4-Thermometer Probe Some pH meters can measure the
temperature of the solution being sampled and incorporate this
information into the meter reading (the temperature of the solution
directly affects the pH). This feature is called "Automatic
Temperature Compensation (ATC)".
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Procedures for the operation of the pH meter:

1- All samples must reach the same temperature because pH
readings depend on temperature. It is advisable to compensate
for the temperature if the samples are not at 25 ° C. Set sample
temperatures with a thermometer and manually enter them into
the meter, or use an ATC probe to automatically deliver
temperatures.



2- Remove the lid from the sample cups and prepare the samples.

3- Rinse the pH electrode in the sample cup after pre-rinsing it
with deionized water. To prevent sample contamination, rinse
the electrode with deionized water over a trash can. The same
cup used to measure the sample should never be used to rinse
the electrode.

4- The electrode should be inserted into the first sample
measuring cup with the electrode tip and junction fully
immersed in the sample. Then the sample should be moved
moderately and uniformly.

5- Set the counter to start reading.

6- Record the pH and temperature of the sample after waiting for
at least 1 to 2 minutes to obtain a stable reading in the sample.

7- If more samples are needed, repeat steps 3 through 6 again.
For accurate measurements of samples, immerse the electrode
in each sample at the same depth. After measuring the
samples, clean the electrode with deionized water and place it
in the pH electrode storage solution.
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Applications of pH meter

1- for soil assessment in the agricultural sector. A pH meter is

essential because major crops need an alkaline climate. In

addition, it 1s used to measure soil pH, which helps maximize

yields and yields from the soil.

2- In water treatment facilities and reverse osmosis water

purifiers.

3- The chemical industry uses pH meters to neutralize wastewater

generated by the steel, pulp, paper, pharmaceutical,

biotechnology and petrochemical industries.

4- Determine the pH value of chemical compounds and food

products to ensure their quality and safety.

5-The food industry uses pH meters specifically in the context of

dairy products.

6-To determine the type of biological conditions by measuring

the pH of biological fluids such as blood, urine, stomach acid and

others.

7-1t 1s engaged in the manufacture of detergents.
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https://microbenotes.com/soil/
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pH Scale
Examples of solutions pH value Acidic
Battery acid 0 oH SO
Stomach acid 1
Lemon juice 2
Vinegar 3
Tomato juice 4
Black coffee 5
Saliva 6
Distilled water ¥
Seawater 8
Borax 9
Milk of magnesia 10
Ammonia 11
Soapy water 12 —>
Oven cleaner 13
Drain cleaner 14



