pSH Eleter

Iuuthoduction:

pH indicates the concentration of Hydrogen ions in a solution. pH signify the power of
hydrogen. To comprehend pH theory, it is necessary to comprehend water dissociation.
The pH scale was forrned from water’s spontaneous dissociation. Water dissociates
spontaneous [y into its H" and OH components. In pure water, the concentration of H' ion
is1x10 . This H" ion concentration is neutral, meaning it is ne ither acidic nor alkaline.

When the concentration of H' ionsis greater than1x10 "M, the solution is acidic; when
the concentration is less than 1 x 10 ’M, the solution is alkaline. Low pH indicates a high
concentration of H' ions; high pH indicates a low quantity of H ions. Therefore, the pH

scale is 'anersely proporﬁona[ to the concentration of H' in any parﬁcu[ar solution and

proporﬁona[ to the concentration of OH ions.

pH = -Log™ [H']
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ApHmeterisa valuable tool used in various. It provides precise measurements by
assessing the movement of hydrogen ions within the suspension, which is then expressed
as pH. The term “pH” is derived frorn the “p,) which stands for the negative [ogaritnrn,
and “H,” the chemical symbol for Hydrogen.

The fundarnental princip le behind a pH meter lies in potentiometric measurement. It
involves detecting the variation in electrical potenﬁa[ between two electrodes: a pH
electrode and a reference electrode. The pH electrode is speciﬁcaﬂy des igned to respond
to changes n hydrogen~ion concentration, while the reference electrode provides a stable
electrical potenﬁa[. By comparing these two potenﬁa[s, the pH meter can determine the

acidity or a[kalinity of the solution.




p-Meten Wonkiing Principle:

The pr'mcqo[e of pH meter is based on the exchange of ions between the samp[e
solution and the inner solution of the g[ass electrode. This exchange occurs t’mfough the
glass membrane, allowing the pH meter to measure the acidity or alkalinity of the solution.

A pH meter consists of a pH probe that conducts electrical signals to the pH meter
itself, which then displays the pH value of the solution. The pH probe comprises two
electrodes: a sensor electrode and a Veference electrode. The sensor electrode is ﬁﬂed with
apH 7 buﬁén while the Veference electrode is ﬁ“ed with saturated potassium chloride
solution. The sensor electrode bulb is coated with metal salts and silica, forming a porous
glass membrane.

When the pH probe is immersed in a samp[e solution to measure the pH, hydvogen
ions accumulate around the bulb and rep lace the metal ions within the electrode. At the
same time, some metal ions ﬁfom the g[ass electrode transfer to the samp[e solution. The
Veference electrode, which has low sensitivity or comp[e’ce nsensitivity to pH changes,
]ovovides a constant vo[tage. This vo[tage generates an electrical current that is cap’cwed on

a silver wire, creating a potenﬂal d'gﬁfevence related to the activity of hydrogen ions. The pH

meter compares this vo[tage to the reference electrode and converts it into a pH value.

An increase in acidi’cy of the solution leads to a highev concentration of hydvogen lons,
which in twrn increases the vo[tage measured by the pH meter. Consequenﬂy, the pH
Veading on the pH meter decreases. Converse[y, an increase n a[ka[inity or the
concentration of hydroxy[ ions reduces the vo[tage, Vesu[ﬁng in an elevated pH reading on

the pHmeter.
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Pants ofa pdf-meten:
A pH meter is a device used to measure the acidity or Ioasicity (pH) of a solution. 1t typica”y
consists cyc the foUowing parts:
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A pH meter consists of several essential parts that work to ge’chev to accurate [y measure
the pH of a solution:
. Electrode: The electrode is responsible for directly measuring the pH of the solution. 1t
consists of a g[ass bulb ﬁUed with a pH-sensitive solution and a metal wire that extends
into the solution.
. cherence electrode: The reference electrode provides a stable reference point for pH
measurement. It ty]oicauy consists of a silver wire coated in silver chloride and is immersed
in a solution of potassium chloride.
. Meter: The meter is the display unit of the pH meter.
. Temperature probe: Some pH meters are equipped with a temperature probe.
. Power source: Most pH meters are battery or electrica[-powered.
. Case: The case provides protection for the delicate components of the pH meter.
. Samp[e chamber: 1t is a small container that holds the solution.
. Calibration solution: This allows the meter to be adjusted for accurate measurements.
. Amp[iﬁer: The amp[iﬁer is a crucial component that amp liﬁes the vo[tage signa[s generated
loy the electrodes.
. ngh input impedance meter: This component is responsible for processing the tiny
electrode vo[tages and disp laying the pH measurements in pH units.




11. Combined electrode: The combined electrode contains both the Veference electrode and the
pH g[ass electrode. 1t is where the actual pH measurement takes place.
12. Thermometer probe: Some pH meters feature a built-in thermometer pro’oe

By combin'mg these components, a pH meter enables accurate and reliable

measurement of the acidity or alkalinity of a solution.
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The combined electrode is an essential component of a pH meter, and it consists of
several parts that enable accurate pH measurement:

1. Glass bulb: A sensor measures the concentration of hydrogen ions (H") in the solution.
It is made of speciaﬁzed g[ass and contains a membrane that allows ion exchange
between the samp le solution and the internal solution.

2. Internal electrode: A silver chloride electrode. 1t serves as the internal reference fov the

pH measurement.

3. nternal solution: 1t is immersed in a buffer solution, usually potassium chloride (KC),

with a pH of 7.

4. Reference electrode: 1t is also composed of asilver chloride electrode. It provides a known

reference poten’cia[ against which the pH measurement is compared.

5. nternal solution: The Vefevence electrode is immersed in a ’ouffer solution of potassium

chloride (KCI) with a pH of 7..




6. Junction: The Junction, oﬁen made of ceramic, serves as a diaphvagm that allows the
samp le solution and the reference e(ectro[yte to come into contact. It allows ion exchange
while maintaining electrical separation between the electrodes.

7. Fiﬂi‘r\g hole: The filling hole is used to refill the electrolyte reservoir.

8. Electrode body: The body of the electrode is typica“y made of g[ass or p[asﬁc.
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Openating Procedune of- pd-Meten:

To eﬁfectively use a pH meter and obtain accurate pH measurements, fo“ow these

operating procedures:
. Temperature Equi[ibraﬁom Allow all samples to reach the same temperature before taking
measurements.
. Samp[e Preparation: Prepare the samp les accord'mg to the speciﬁc requirements.
3. Electrode Rinse: Rinse the pH electrode with deionized water befove use.
. Insertion qf Electrode: Insert the pH electrode into the ﬁrs’c samp le beaker, be sure that the
electrode tip and Junction are ﬁAHy sulomerged and. Stir moderate[y and uniform[y.
5. Measurement Setting: Set the pH meter to begin taking a reading.
6. pH and Temperature Recording: After waiting for at least 1 to 2 minutes to allow the pH
veading to stabilize in the samp le, record the pH and temperature values.
. Repeat for Additional Samp[es: If you have more samples to measure, repeat steps 3
through 6 for each sample. It is important to sulomerge the electrode to the same depth n

each samp le. Aﬁer measuring all the samp les, clean the electrode with deionized water and

storeitina pH electrode storage solution as per the manufac’cwer’s imstructions.
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How to calibnate pdf-meten?

Calibration of the pH metre is a crucial du‘ty that must be pelformed daily before to
doing any tests with the pH metre.

Utilize the pH metre and electrode system in accordance with the manufactwer’s
instructions or the pertinent SOPs. All measurements should be conducted between 20
and 25 degvees Celsius. The device is calibrated with the potassium hydrogen phthalate
buﬁcer solution (primary standard) (buﬁcer pH 4.0) and another louﬁfer solution with a
diﬁferen’c pH, preferab [y buﬁer pH 0. The pH measurement of a third buﬁer with a pH of

7.0 must not vary loy more than 0.05 units.

1 Select Calibration Buﬂér: Choose the appropriate pH buffer solution for calibration. pH
meters are commonly calibrated using pH 4, pH 7, and pH 10 buffer solutions.

2 Tmmerse the Electrode: Immerse the pH electrode in the pH 10 buffer solution. Ensure
that the electrode is fuﬂy submevged in the solution And repeat for 7 & 4.

3 Temperature Adjustment: Determine the temperature of the buffer solution using a
thermometer, gc necessary.

4 pH Mode Selection: Set the Function Switch on the pH meter to the pH Modle.

5 Calibration Knob Adjustment: Adjust the “Calibrate” knob on the pH meter until the
disp [ay reads 10, matching the pH value cyC the calibration Iovgﬁfer solution.

6 Function Switch Reset: Turn the Function Switch back to the Standby position after
calibration. This prepares the pH meter for the next step in the calibration procedwre.

7 Rinse the Electrode: Remove the pH electrode from the pH 10 ’ouﬁer solution and rinse
it thovough[y with distilled water.

8 Mu[ﬁp[e Bu_ﬁ%r Solutions: Place the pH electrode in the first of the remaining buffer
solutions. These solutions typically include pH 7 and pH 4.

9 Slope Adjustment: Adjust the “Slope%” control to match the pH values of Buffers.

10 Rinse the Electrode: Aﬁer calibration with the pH 7 buﬂev solution, remove the electrode

and rinse it thorough[y with distilled water to remove any res idual solution.

11 Repeat Calibration: ]fnecessary, repeat steps 7-10 for the remaining buﬁer solutions.
12 Standby Mode: Always keep the Function Switch in the Standby position when not in

use aﬁer pH measurement or calibration.




What is pH- Electrode?

A pH electrode is a device used to measure the acidity or alkalinity of a solution, which
is expressed as its pH value. 1t consists of two main components: a glass electrode and a
Veference electrode.

The glass electrode is the sensing element of the pH electrode. 1t is typica“y a thin,
bulbous~shaped g[ass membrane that is selectively permeable to laydrogen ions (H"). The
g[ass membrane interacts with the H+ ions in the solution Ioe'mg tested, causing an
exchange of ions and generating an electrical ]ootenﬁal. The potenﬂal s diree’dy related to
the pH of the solution, with acidic solutions generating a higher potenﬁal and alkaline
solutions generating a lower potenﬂa[.

The V@Cerence electrode provides a stable Veferenee point for the pHmeasurement. It is
‘typicauy a silver/silver chloride (Ag/AgCD electrode immersed in a potassium chloride
(KCl) electro [yte solution. The Veferenee electrode maintains a constant electrical potenﬁa[,
serving as a Veference against which the potenﬁa( of the glass electrode is measured. This
allows fov accurate and consistent pH measurements.

TomeasurepH, the glass electrode and the Veference electrode are connected to a pHmeter.
The pH meter measures the potentia[ diﬁcevence between the two electrodes and converts
it into a pH value. The pH meter may also tncorporate temperature compensation to

account for the eﬁcect of temperature on pH measurements.
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Application of pf-Meten:

pH meters have a wide range of app[icaﬂons across various industries and sectors.

Here are some common app[icaﬂons of pH meters:

: Agnculture pHmeters are used in agﬂcu[twe to assess soil pH levels, which he[ps farmers
to make informed decisions about soil amendments and fevﬁﬁzer applicaﬁon.

. Water Treatment: pH meters are used to monitor and control the pH levels of water to
ensure it meets Vegu[a’cory standards and is safe for consumption.

. Industrial Processes: pH meters are utilized in various industrial processes, inc[uding
chemical industries. T’ney are used to measure and control the pH of wastewater generated

on industries such as steel, paper, pharmaceuﬁcals, Ioio’cechno[ogy, and pe’crochemica[s.

. Quality Control in Mamﬁctwmg pH meters are employed in the quality control of
chemical compounds and food products. For examp le, in the food industry, pHmeters are
used to monitor acidi’cy levels in da'ury products, beverages, sauces, and other food items.

. Medical and Biological Applications: pH meters are used in medical and biological research
to measure the pH of biologica[ ﬂuids such as blood, urine, gastric acid, and cell culture
media. Monitoring pH levels pvovides valuable 'msights into the physio[ogica[ and
metabolic conditions of organisms and aids in disease diagnosis and treatment.

. Detergent Mamfa.cturing: They are used to monitor and control the pH of detergent

fownu[ations to ensure opﬂma[ cleaning pelformance and s’cability of the products.
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