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Abstract

Analytical methods refer to techniques used for the detection, identification, characterization and quantification of
chemical compounds. These methods are commonly used in chemical sciences for research, development and quality
control of pharmaceutical products. MALDI-TOF is a mass spectrometer that couples an ionisation source, the matrix-
assisted lasers desorption/ionization (MALDI) with a Time of Flight (ToF) analyser is particularly recommended when a
limited number of species are present in each sample analyzed. ICP-OES is a trace-level, elemental analysis technique
that uses the emission spectra of a sample to identify, and quantify the elements present. Gas Chromatography (GC)
provides a quantitative analysis of volatile and semi-volatile organic compounds found in a variety of matrices (gases,
liquids and solids) in foods, medical materials, plastics, environmental samples and occupational monitoring samples.
NMR (Nuclear Magnetic Resonance) Spectroscopy provides physical, chemical, electronic and structural information
from organic compounds in liquid or solid form. Atomic Absorption Spectroscopy provides cost-effective viable
solutions for the analysis of trace amounts of metals in the entire range of natural and manmade materials such as
Geological samples, Environmental samples, Biological Specimens, Agricultural produce and soils, Pharmaceuticals,
Foods and Drinking water.
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1. INTRODUCTION

There are different techniques that are used for
the detection of chemical compounds as well as their
characterization. Some traditional methods and
techniques are used but due to high cost and impure
production formation leads to falsification in results. It
also attributed to the relent of new techniques that are
used in these days. Some advanced techniques are used
for the synthesis of chemical compounds at commercial
and industrial level [1, 2].

There are different techniques that are used for
the analysis of chemical elements, compounds such as
MALDI-TOF MS, Gas chromatography, ion exchange,
HPC. These techniques lead to make significant at
attention of process occurring at industrial level for the
synthesis of chemical compounds. In analytical
chemistry the technique is used for determining the
concentration of a particular element (the analytic) in a
sample to be analyzed. AAS can be used to determine

over 70 different elements in solution, or directly in
solid samples via electro thermal vaporization, and is
used in pharmacology, biophysics, and archaeology and
toxicology research. Chemical analysis and detection
has become important for verification of technical data
as well as drug discover [3, 4].

Chemical techniques are much important than
traditional method for analysis and detection of
chemical compounds [5]. The technique affords
advantages of speed, sensitivity and precision over the
classical gravimetric methods. Introduction of
accessories such as graphite furnace, flow injection
analysis and improvements in the suppression of matrix
interferences have further contributed to improvement
in sensitivity and selectivity of analytes in complex
matrices [6].

Citation: Arifa Murtaza et al (2021). Formulations and Role of Analytical Techniques in Chemical 156

Industries. Sch Bull, 7(7): 156-160.


https://saudijournals.com/sb

Avrifa Murtaza et al., Sch Bull, July, 2021; 7(7): 156-160

2. Role of Analytical Techniques in Chemical
Industries

There are different technique used in chemical
industries for analysis, characterization and detection of
compounds that synthesized advanced analyzers rather
than traditional tools.

2.1 Principles and Role of MALDI-TOF in Chemical
Industries

One of the most important technique in
analysis and discovery of novel compunds is the
MALDI-TOF is a mass spectrometer that couples an
ionization  source, the  matrix-assisted  laser
desorption/ionization (MALDI) with a Time of Flight
(ToF) analyzer[7]. It is helpful for the indication as well
as analysis of biological compounds in order to
maintain the accuracy of scientific results. This method
is particularly recommended when a limited number of
species are present in each sample analyzed. It also
depends upon the number samples that analyzed to be
accurate. It deals the measuring of sample through the
irritating of sample via the matrix and lasers that

playing major role in production of chemical
compounds [8, 9].

Preparation or isolation of samples in MALDI
is very important for accurate measuring the samples
through series of chemical reactions [10-12]. Different
types of samples such as chemical, biological can be
tested through MALDI but it depends upon the speed of
laser. Investigators have evaluated different sample
preparation methods for different groups of
microorganisms. Some microbes might be identified
directly by MS, called direct cell profiling, while for
some others whole cell lysates or crude cell extracts are
prepared. Samples of microbes directly mix to the
matrix and falling of laser leads to accurate detection of
microbial proteins and discovery of antibiotics. It is
surprising that the potential applicability of MALDI-
TOF MS as a diagnostic tool for testing the organic
solvents and their importance has not yet been
systematically assessed, in particular because the
technique has been successfully employed for
identification of novel chemical compounds [13-15].
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Fig-1: Shows the principle working of MALDI-TOF and its components

2.2. Principles and Role of ICP-OES in Chemical
Industries

There is another technique that is used mostly
in detection of chemical compounds, environmental
samples, water samples, diagnosis [16]. Inductively
Coupled Plasma Optical Emission Spectroscopy (ICP-
OES Analysis) is a trace-level, elemental analysis
technique that uses the emission spectra of a sample to
identify, and quantify the elements present. The
principle of this ICP-OES is the generation of plasma
by releasing of the argon gas to the samples taken from
the soil, biological and environmental. Light is
produced once plasma strikes the sample. It is sensitive
and hence indents the large number of chemical
analysis at a time with accuracy [17-20].

ICP-OES leads to the clear identification of
chemical compounds that are synthesized in industries
[21]. Sample proration and plasma in ICP-OES are
mainly involved and key for detection of chemical
compounds in short time. Samples are introduced into
the plasma in a process that desolates, ionizes, and
excites them. The constituent elements can be identified
by their characteristic emission lines, and quantified by
the intensity. This technique is used for testing the food
samples with concentration of chemical elemental
composition, concentrations of heavy metals in drinking
and wastewater, soils samples taken from debris in the
liquid. This technique has also disadvantages such as
severity of torch once damage during detection of
compounds leads to serious damage to components of
the samples [22].
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Fig-2: Shows the principle working of ICP-OES and its components

2.3. Principles and Role of NMR in Chemical
Industries

There are different chemical compounds that
could be detected on the basis of magnetic field through
clockwise or anticlockwise. NMR (Nuclear Magnetic
Resonance) Spectroscopy provides physical, chemical,
electronic and structural information from organic
compounds in liquid or solid form. In NMR, samples
are usually transferred to the NMR tube that made up of
the glass and has resistance against the special
impurities. Sample then place under the magnetic field
there particular type of atoms jumps by irradiation at
the specific frequency. This information provides
structural and electronic information which translates
into an extremely powerful analytical technique [23,
24].

There is different application of NMR in
different chemical industries for the synthesis, detstion
of compounds [18]. It also ensures the accuracy of
analysis of specific compounds. It is helpful for the
determination of molecular weight under the influence
of magnetic field. It also determines the movement of
biological molecules such as carbohydrates and lipids.
It also determine the chemical structures of compounds
such as NMR spectra, it is applicable to those
compounds where rotation and charge influence on the
specific rotation. Hence, NMR is the main technique for
the determination of molecular weight rotation when
applying the specific magnetic field [25-27].

2.4 Principles and Role of AAS in Chemical
Industries

Atomic Absorption spectroscopy is used for
the detection of chemical compounds and elements in
chemical industries such as for measuring the
concentrations of water, concentration of heavy metals
in drinking and wastewater. It measures the chemical
compounds by using the absorption of optical radiation
(light) by free atoms in the gaseous state. There are

different bulbs used for the analysis of each heavy
metal in water. AAS is time consuming and hence used
in some industries but advanced analyzer using the ICP-
OES that is the most advanced technique for separation
and detection of chemical parameters in specific
environmental samples [28].

Atomic Absorption Spectroscopy also used |
different studies, research, laboratory investigation but
due to extensive materials cost viable solutions
for the analysis of trace amounts of metals in the entire
range of natural and manmade materials such as
Geological samples, Environmental samples, Biological
Specimens,  Agricultural ~ produce and  soils,
Pharmaceuticals, Foods and Drinking water. AAS leads
to accurate analysis of chemical, biological and medical
analysis but some industries at low level cannot afford
this costly technique. This technique especially at large
level but extensive costing required that leads to
innovation and development in analytical techniques
[29, 30].

CONCLUSION

There are different analytical techniques that
are used for identification, characterization and
purification of chemical compounds. These techniques
are NMR, HPLC, ICP-OES and atomic absorption.
Each technique has its application at the industrial scale
but some industries cannot used them due to high cost
and mainly run for analysis for manual traditional
machines. There review helpful for the advancements in
chemical techniques for their measurements both
industrial and commercial level.
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