FTIR instrument

This analytical test method, sometimes referred to as FTIR analysis or FTIR
spectroscopy, is used to distinguish between organic, polymeric, and,
occasionally, inorganic materials. Infrared light is used in the product composition
analysis procedure employing FTIR technology to scan test samples and track
chemical characteristics.

By absorbing some radiation and emitting some radiation, the analytical tool
extrudes infrared radiation from a sample. The sample particles transform the
absorbed radiation into rotational or vibrational energy. Each chemical molecule
or structure produces a distinct spectral fingerprint, hence the signal produced in
the detector serves as the molecular fingerprint of the sample. This makes it an
excellent instrument for chemical identification.

A common initial stage in the materials analysis process is FTIR analysis, also
known as FTIR spectroscopy, which is a well-established method of quality control
when assessing materials produced in different sectors. Visual inspection of the
material should reveal any issues, and FTIR micro-analysis is typically used to
pinpoint the source. This method is excellent for determining the chemical
makeup of tiny particles, typically between 10 and 50 microns in size, as well as
vast surface areas.

The following objectives are the primary uses of FTIR product composition
analysis:

e Unknown material identification and characterisation, including for films,
solids, powders, and liquids

e Determine if a material is contaminated by particles, fibers, powders, or
liquids.

e Analyzing additives following polymer matrix extraction

e For failure analysis probes, to identify oxidation, separation, or unknown
monomers

Although FTIR spectroscopy is a highly effective tool in the industrial world for
many purposes, data interpretation is challenging. By definition, the resultant
total spectrum is a collection of absorbed energy response functions.
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UV-VIS spectrophotometer

In order to determine the concentration of a substance by using its resulting
wavelength coefficient, a spectrophotometer measures the wavelength
reflection, or the amount of material that expresses light through it, or absorbs
light through it. UV and visible rays are frequently used, and the wavelength
range used is between 190 - 1100 nanometers, so that the result of reading the



material is between these two readings, and thus its concentration in the
solution.

The mechanism of action of the spectrophotometer is based on reading the
interaction of the material with the light directed at it, such as; Reflection,
absorption, or scattering of this light, or reading of the emission of light from the
material itself such as; Luminescence, etc. Moreover, the light that is used in
these devices combines ultraviolet and visible light (polychromatic light); which is
revised to give the resulting wavelength of the material, or to give all
wavelengths, except for the material, so that the rest can be distinguished, and
the result can be read.

The kind of rays reflected or emitted from objects is clarified and determined
by the use of an instrument. It is useful for determining the kind of rays, their
wavelength, and whether or not diffraction, gratings are present. It rotates and
resembles small barriers; it chooses the material's wavelength because of
highlighting it after refinement. All spectrophotometers have this apparatus,
which is used to accurately determine the emission wavelength.
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Atomic Absorption spectrophotometer

This instrument examines liquid samples for minerals including sodium,
calcium, magnesium, lead, copper, and mercury and determines whether or not
they are present in addition to their quantity.



The flame atomic absorption theory serves as the foundation for this
apparatus. In other words, this device's operation is based on the flame or
graphite furnace.

The availability of standard solutions containing these elements in a known
quantity is one need for the analysis of this device, in addition to light sources for
each mineral having its own light source, so that the device can estimate the
proportion of the sample.

The analysis includes elements in order to calculate their content in foods,
gases, clay, and petrochemical products as well as to determine their impact on
health and metal corrosion, among other things.

The section supports the departments of Chemistry, Botany, Microbiology,
Zoology, Biochemistry, Civil Engineering, and Chemical Engineering, as well as
food analysis labs and government organizations that are concerned with
environmental, water, and public health issues.
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