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Gas chromatography- mass spectrometry (GC-Ms)
Agilent 5977A MSD with GC7890A
GC-MS is an advanced technique that cannot be compared with other
modern analytical equipment. It has broad range of applications that
caters to academic research, quality control aswell as industrial
applications. Its concise, efficient, automated system gives fast,
reproducible and effective results that serve a key role in advancement of
Science and Technology. This versatile analytical technique could be

explored for better prospects in future.
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Applications of GC-MS
1- Environmental monitoring

GC-MS has become a highly recommended tool for monitoring and tracking organic
pollutants in the environment. The cost of GCMS equipment has decreased whereas the
reliability has markedly increased. The determination of chloro-phenols in water and soil,
polycyclic aromatic hydrocarbons (PAH), unleaded gasoline, dioxins, dibenzofurans

,organo-chlorine pesticides, herbicides, phenols, halogenated pesticides.
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2- Academic research

As a unique and powerful technology the GC-MS provides a rare opportunity to perform
the analysis of new compounds for characterization and identification of synthesized or
derivatized compound. It is widely used in pure and applied sciences like Chemistry,
Polymers, Nanotechnology and Biotechnology etc. It yields useful information that can be

used in research publication internationally
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3-Biological and pesticides detections

GC-MS is exclusively used in bio-analysis of blood, urine for the presence of
barbiturates, narcotics, alcohols, residual solvents, drugs like anesthetics, anticonvulsant,

antihistamine, anti-epileptic drug, sedative hypnotics, narcotics and food items .
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https://www.omicsonline.org/open-access/gcms-analysis-and-evaluation-of-mutagenic-and-antimutagenic-activity-ofethyl-acetate-extract-of-ajuga-bracteosa-wall-ex-benth-an-e-2161-0495-1000288.php?aid=71594

4- Energy and fuel applications

GC-MS is used for the analysis of aromatic solvents, sulphur, impurities in polypropylene,
sulphur in menthane, natural gases, 1,3 butadiene, ethylene, gas oil, unleaded gasoline,
polyethene, diesel.oil, unleaded gasoline, polyethylene, diesel, modified biomass, grafted

polymers etc.
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5- The chemical composition of the essentialoil was investigated by
GC-MS.

5-GC—-mass spectrometry is a valuable method that , which
has been developed as a popular technology for
determination of FAs from marine organisms.
Characterization and determination of a complex mixture of
fatty acid methyl esters was performed for commercial fish
oil
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Fourier Transform Infrared Spectroscopy(FTIR)

FTIR is a technology that can identify chemicals using an infrared light source
to measure absorption. First, the sample is exposed to different wavelengths
of infrared light and the instrument measures which wavelengths are

absorbed.
There are many applications of FTIR

1. Identification of functional group and structure elucidation
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2. Identification of substances

IR spectroscopy is used to establish whether a given sample of an organic
substance is identical with another or not. This is because large number of
absorption bands is observed in the IR spectra of organic molecules and the
probability that any two compounds will produce identical spectra is almost
zero. So if two compounds have identical IR spectra then both of them must
be samples of the same substances.
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3. Studying the progress of the reaction

Progress of chemical reaction can be determined by examining the small
portion of the reaction mixure withdrawn from time to time. The rate of
disappearance of a characteristic absorption band of the reactant group
and/or the rate of appearance of the characteristic absorption band of the
product group due to formation of product is observed.
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4. Detection of impurities

IR spectrum of the test sample to be determined is compared with the
standard compound. If any additional peaks are observed in the IR spectrum,
then it is due to impurities present in the compound.

ol ghdl e dbSII-t

pw S HLasY ) Lol sl jeadl axd dad¥) dub 5yLis pis

b b abla| ped ol cdisgd 13] L wlidill aSyedl ao Ladodas

LS yadl b Bagzgaldl ol bl oy Tdgd o sl yaxdl axd ixdY




ATOMIC ABSORPTION SPECTROSCOPY

In atomic absorption spectrometry (AA) the sample is vaporized and the element
of interest atomized at high temperatures. The element concentration is
determined based on the attenuation or absorption by the analyte atoms, of a
characteristic wavelength emitted from a light source. The light source is
typically a hollow cathode lamp containing the element to be measured. Separate
lamps are needed for each element. The detector is usually a photomultiplier
tube. A monochromator is used to separate the element line and the light source
is modulated to reduce the amount of unwanted radiation reaching the detector.
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Applications of Atomic Absorption Spectroscopy
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1-Biological analysis

Biological samples can include both human tissue samples and food samples.
In human tissue samples, AAS can be used to determine the amount of various
levels of metals and other electrolytes,
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2- Environmental and marine analysis

Environmental and marine analysis typically refers to water analysis of various
types. Water analysis includes many things ranging from drinking water to
waste water to sea water.
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3- Geological analysis

Geological analysis encompasses both mineral reserves and environmental
research. When prospecting mineral reserves, the method of AAS used needs to
be cheap, fast, and versatile because the majority of prospects end up being of no
economic use.
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e Checking for concentrations in finished products :

o Petrochemical — Impurities in gasoline: Fe, Mn, or Pb

o Manufacturing/Metallurgy — Alloying element concentrations: Ag, Au,
Ca, Cu, Fe, Ni, Pb, Zn, etc.

e Measuring heavy/toxic metal content in products for human or animal
consumption

o Medical - Cd, Pb, Ca, Fe, Zn

o Pharmaceutical — Cr, Pb, As, Cd, Cu, Hg

o Food - Pb, Cd, Cr, Ca, Cu, Fe, Ge, Mg, Mn, Na, Ni, Sb, Sn, or Zn

o Water Treatment — Cd, Cu, Fe, Pb, Zn

o Fodder/Animal Feed — Ca, Cu, Fe, K, Mg, Mn, Zn, Cd, Co, Cr, Pb

e Metal content in soil/ore samples

o Geological/Mining — Ag, Au, Ca, Cu, Fe, Ni, Pb, Zn, etc.




