Atomic Absorption Spectrometry (AAS) Department

Atomic Absorption Spectrometry (AAS) is a widely used technique for measuring trace elements,
especially heavy metals, in a wide variety of liquid samples. It is used in flame (F-AAS) or flameless
modes (GF-AAS). Flame AAS is for general use and is low cost and easy to use. In this case the flame
works as an atomization cell to produce ground state atoms of the target element. It offers simple and
fast measurements for different types of aqueous samples. Flameless (Graphite Furnace) AAS (GF-
AAS) delivers better detection limits compared with flame one. In both cases, the measurement of trace
level concentration is carried out based on a constructed calibration curve with known concentrations.

In addition, flame AAS can measure some elements with better detection limits compared with the
classical procedures when gaseous samples are introduced into the flame. This is called Hydride
Generation AAS (HG-AAS). In this case, samples are introduced into flame using a hydride generation
unit to separate those elements in the form of gaseous hydride compounds of the elements of

interest. This case can be applied only for hydride forming elements such as As, Se and Sn. The gaseous
hydride is carrieddirectly to the flame atomization unit of the system to be mixed with the flame gases.
For mercury (Hg) measurements, a similar system can be used to generate gaseous ground state atoms
to be measured against the well-known concentrations of the calibration curve. This is called Cold
Vapor AAS (CV-AAS).

The AAS Unite in the Central laboratories has a relatively new version of AAS (Agilent Technologies
200 Series AA) equipped with GTA 120 graphite tube atomizer. The unite offer the measurements of
twenty fourelements in trace level and in different sample types. These elements include Ag, Al, As,
Au, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Na, Ni, Mg, Mn, Mo, Se, Si, Sn,Pb, and Zn.

For more information please contact:
Prof. Emad Al Ashkar
Cell phone: 01149411221

email; eaashkar@yahoo.com
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https://www.agilent.com/cs/library/brochures/5990-6495EN.pdf

G Agilent

Atomic Absorption Spectrometers
Productive, Precise, Reliable.

Agilent 200 series AA systems
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ATR-FTIR Spectrometer

Applications:

This instrument is mainly used to study the molecular structure of materials. It can be used for measured
different types of samples (liquid, solid, textile, membrane) in the range 4000-400 cm™ with resolution 4
cm?,
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UV-Vis spectrophotometer

Applications:

This instrument is used to measure the electronic transition in the range 190-1000 nm and used to measure
liquid sample.

el clalassig

S Lie Gl a0 s e 5 1000-190 Uaill 3 g iSIY) JERY Luldl aadiay




Spectrofluorometer

Model: Edinburgh Instruments FS5, United Kingdom.
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Spectrofluorometer FS5

Applications: Measurements of photoluminescence spectra including excitation and emission spectra in
spectral range 200-1650 nm. Lifetime measurements.
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Spectrofluorometer

Model: Jasco FP6500, Japan.

FP-6300-

Applications: Measurements of photoluminescence spectra including excitation and emission spectra in
spectral range 200-900 nm.
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Nuclear Magnetic Resonance (NMR)

JEOL NMR AS 500 MH
Application:

It's the important and finger print tool, that used to determine the chemical structure of chemical
compounds, may be use trace amount sensitivity due to high magnetic power (500 MH)-JEOL-
JAPAN. The NMR device measures all NMR test like, one dimensional test (1H, C13, DEPET,
APT.....), tow dimensional test (COSY, ROSY, HMBC, HMQC, HSQC ...).
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Gas-Chromatography-Mass Spectrometry (GC-MS)

The GC/MS analysis was performed using a ThermoScientific, TraceGC Ultra/ISQ Single
QuadrupoleMS, TG-5MS fused silica capillary column(30m,0.251mm, 0.1mm film thickness). For
GC/MS detection, an electron ionization system with ionization energy of 70eVwas used, Helium gas
was used as the carrier gas at a constant low rateofImL/min.The injector and MS transfer line
temperature was set at280°C. (Italy, 2009)

The quantification of all the identified components was investigated using a percent relative peak area.
A tentative identification of the compounds was performed based on the comparison of the irrelative
retention time and massspectra with those of the NIST,WILLY library data of the GC/MS system
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Uses:
1- TIsolation and identification of Volatile organic compounds.

2- Qualification and quantification of Volatile organic compounds
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OUYV accelerated weathering tester model QUV/Se O Lab - USA
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Ascott-CC 450 IP — U.K Salt Spray — Fog — Tester — with cyclic corrosion chamber 450L
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Controls model SS-C024613-Italy water penetration tester for concrete
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Tinius olsen 50 St universal testing machine 50KN - England
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Micromatch plus — sheen color analyzer - Germany
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Falling weight Impact tester Ray-Ran model ff-fwt , England
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HDT-Vicat Softening point Apparatus —Ray-Ran- model RR-HDV 4-England
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Image analyzer microscope — Analyzer Zeiss model Axiovert 40 mat - Germany

b pall Julad g
a0 38 pal) Apalel) cilaadld) g Jullatl) 5as g

2,\&43\4\3&\3%}4‘3&*\“‘#

3 gall LA Jara
1810 : <«




Pipe Hydrostatic Burst Testing machine — Beijing sino found co-Ltd model XGy 16-6
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Melt flow Rate Tester — Ceast - Instron - Italy
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GALDABINI - QUASAR 600 universal Testing machine 600KN — Italy
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Milliohmmeter Tester — Sefelec model MGR10-EU
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Glow Wire Apparatus — IEC 60695-2-10 model T4-8-Testing -Europe
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Simultaneous Thermal Analysis (TGA-DTA/DSC)
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Applications:

The Simultaneous Thermal Analysis (STA) is in the range : room temperature-1600°C. Simultaneous
TGA-DTA/DSC can measure both heat flow (Differential Scanning Calorimetry) and weight changes
(thermogravimetry) in a material as a function of temperature or time in a controlled atmosphere as
nitrogen, oxygen, helium or argon.

STA instrument is very important tool to a wide variety of industries, including polymers,
composites, pharmaceuticals, foods, petroleum, inorganic and organic chemicals, glass, ceramic and
many others. Through STA instrument many properties as melting, crystallization, glass transition,
stability, and degradation can be measured .
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https://www.linseis.com/en/our-products/differential-scanning-calorimetry/
https://www.linseis.com/en/our-products/thermogravimetry/

Gas Liquid Chromatography
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Uses:

Test analysis of fatty acids, essential oils, organic solvents, drugs, air pollution and flavours, on
flameionisation detector.
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High Resolution Transmission Electron microscope (HRTEM) joel JEM 2100 Japan
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A Transmission Electron Microscope is ideal for several diverse fields such as life sciences,
nanotechnology, medical, biological, and material research, forensic analysis, gemology and metallurgy
as well as industry and education. TEMs provide topographical, morphological, compositional, and
crystalline information.

Transmission electron microscopy has had a profound impact on our knowledge and understanding of
viruses and bacteria. The 1000-fold improvement in resolution provided by electron microscopy (EM)
has allowed visualization of viruses, the existence of which had previously only been suspected as the
causative agents of transmissible infectious disease. Viruses are grouped into families based on their
morphology.




Field emission scanning electron microscope Quanta FEG 250 Holland. 2013
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Field emission microscopy (FEM) is an analytical technique used in materials science to investigate
molecular surface structures and their electronic properties. Invented by Erwin Wilhelm Miiller in 1936,
FEM was one of the first surface analysis tools to approach near-atomic precision. Scanning Electron
Microscopes (SEMs) are used across several industrial, commercial, and research applications. From
cutting edge fabrication processes to forensic applications. Ems are used in materials science for
research, quality control and failure analysis. In modern materials science, investigations into
nanotubes and nanofibers, high temperature superconductors, mesoporous architectures, and alloy
strength, all rely heavily on the use of SEMs for research and investigation. In fact, just about any
material science industry, from aerospace and chemistry to electronics and energy usage, have only
been made possible with the help of SEMs.
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