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Abstract

A pH meter is an electrical equipment used to measure the acidity or alkalinity of aqueous solutions. It has use
in both the industrial and biomedical fields. The amount or active number of hydrogen ions present determines
the pH of an aqueous solution. The pH scale can be used to determine how basic or acidic a solution is. The
pH scale has a range of 0 to 14. This paper examines pH measurement technology as it currently exists and
how it is used. It is known as the negative logarithm of hydrogen ion concentration. While older methods only
provide an indication of the pH of the solution, digital pH meters allow us to obtain the numerical pH value
with more accuracy.
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INTRODUCTION

The majority of ordinary things, such as food, water, cosmetics, and so on, are now tested for pH [1]. In the
subject of water monitoring, the glass electrode pH meter size technique is usually used as a critical sign for
appreciating aquatic situations [2]. Potentiometers, which are pH meters, measure the difference in electrical
potential between the pH electrode and the reference electrode [3]. A pH meter is a scientific gadget that
calculates the hydrogen-ion activity of water-based solutions to express the alkalinity or acidity as a pH value.
It is quantified on a scale of 0 to 14. The pH of a substance is directly proportional to the ratio of hydroxyl [OH-
] to hydrogen ions [H+][2]. If the pH cost is less than 7 and the H+ awareness is greater than the OH-, the
solution is acidic [4]. If the awareness of [OH-] is higher than that of [H+], the solution is basic and has a pH of
more than seven [5]. This is another way to express it: The negative logarithm of the hydrogen ion
concentration in a solution, expressed in molarity, is known as pH: pH is -log. (H+)
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CONSTRUCTION

The following are the three primary parts of a pH meter:

1. Ahighinputimpedance meter is a crucial component that houses the microprocessor that reads pH values
from tiny electrode voltages and displays them on a display. The microchip reads the pH of the solution,
translates the amplifier voltage value, and measures the temperature.

2. The combined electrode: An electronic meter that shows the pH value is connected to a specifically
constructed electrode, or measuring probe, to form a basic pH meter. Two basic types of electrodes are
glass electrode and reference electrode. Glass is a commonly used and most fundamental electrode. Its
construction involves joining a sturdy glass tube to a thin glass bulb via welding. Therein lies a known
potassium chloride (KCI) solution that has been pH-bubbled to 7.0. There is a point of contact between
the internal solution and the silver electrode with silver chloride tip. The reference electrode is essentially
a hollow that is filled with mercury and calomel (Hg,CL>) in contact with each other. The mercury and
calomel come into contact when the liquid connection, or the contact between the saturated KCl and the
measured solution, is made via a porous ceramic pin. The hydrogen ions produced in the test solution
come into contact with the exterior of the glass. Furthermore, the glass's inside surface interacts with the
hydrogen ions produced in the potassium chloride solution. By adjusting the voltage differential between
the two glass surfaces, the meter measures the "potential difference" and calculates the pH. Regard the
reference electrode as the circuit's final component, or as the analysis's starting point or reference.

3. Amplifier: Also known as a voltage amplifier, an amplifier is a necessary tool for pH level monitoring. The
amplifier will increase the accuracy of the pH reading in a way that is comparable to how a thermometer
increases estimates of temperature. This component ensures that the voltage count falls between 0 and
14, which enables precise determination of a solution's acidity, basicity, and neutrality [6].

PRINCIPLE

The pH meter is operated via potentiometry [7] and the exchange of ions across a glass membrane
between the sample solution and the inner solution (pH 7 buffer) of the glass electrode . This represents
a solution's electric potential, or voltage. The ability of a solution to conduct a current is known as its
electric potential. When the two electrodes, or a combination electrode (glass electrode and calomel
electrode), are submerged in an aqueous solution, a potential is formed across the thin glass of the bulb
(of glass electrode). As a result, the e.m.f. of the entire cell (E) formed by'joining these two electrodes at
a particular solution temperature is given by E = E ref. The pH of the fluid being examined determines the
potential of the glass electrode, or E glass. The resulting e.m.f. can be recorded potentiometrically using
vacuum tube amplifiers. Using the pH-gradient potentiometer scale, pH fluctuations can be quickly
recorded with an E. The pH meter measures and compares the potential difference between the glass and
reference electrodes [5]. By utilizing the Nernst equation to measure the concentration of hydrogen ions,
the potential difference is utilized to determine the pH of a solution. The potential difference between the
two electrodes causes the electron to flow and create current. This generated current is measured with a
voltmeter [8].

Procedure for operating a pH meter

. Turn on the pH meter.

. Next, clean the electrodes with distilled water.

. Maintain a steady 25 °C temperature for the sample.

. Submerge the electrodes in the sample and swirl to create a homogenous mixture.

. Check to make sure the electrode tip is completely immersed in the material.

. Wait for the reading to level off.

. At this juncture, observe the pH.

. Lastly, rinse the electrodes with distilled water and store them in the buffer solution.
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TYPES OF pH METER:

pH meters are classified into several classes based on the specifications they must follow, including

1. Considering portability:

¢ Portable pH meter: a compact DC power supply unit is used. The desktop model is comparable to a
portable pH meter. Pen pH meter: a single scale, a standard measuring range, and simple, portable
hardware are usual.

2. Keeping the aim in mind:

e Multifunctional and very accurate pH meter for laboratories. Online pH meter for industrial use:
outstanding repeatability, consistent operation, exact measurement accuracy, and adaptation to changing
conditions.

3. Depending on your degree of knowledge:

¢ A low-cost pH meter, a perceptive pH meter, a digital pH meter, or a precise pH meter.

APPLICATIONS:

e pH influences processing speed and dye bath persistence, making it significant in the dyeing
industry [9].

e Information on the state of healing and bacterial infection can be obtained from the pH value of
the wound [10].

e If the pH value of a soil sample is found to be within an optimal range, it is assumed that the soil
should be assessed in order to maximize soil yields and returns.

e To reduce chemical use and halt equipment deterioration, the pulp and paper industry needs to
maintain the proper pH level [11].

¢ Maintaining the pH levels at the perfect range makes many daily jobs easier, such avoiding sour
milk.

e Without proper control of pH. the finished plating will be potential to peel and will not deliver
proper colour and sheen [12].

e To neutralize wastewater, pH meters are used in the petrochemical, chemical, biotechnology, pulp
and paper, steel, and steel sectors.

e pH help in insuring product quality in industries [13].

Therefore, the pH meter aids in determining the precise pH value of chemicals and food-grade
goods, guaranteeing high standards of quality and safety [14].

CONCLUSION

pH measurement is a fundamental necessity in many industries. The pH of liquid or semi-solid
materials can be measured with an electrical device known as a pH meter. We utilized the
characteristics of this indicator to precisely determine the acidity or alkalinity of various
substances. When it comes to measuring the pH of liquids and semi-solids, the pH meter is more
useful than other indicators since it can yield an exact reading, which is necessary for determining
the pH of blood .
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