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Rheometer and Dynamic Mechanical Thermal Analysis testing
Instrument

Location: Advanced Materials and Nanotechnology Group, Centre of
Excellence for Advanced Sciences, Fourth floor, Lab. # 4.
Head Lab.: Prof. Dr. Korany Khalil

Instrument Model: Anton Paar MCR 301

Use: testing rheological properties of liquid, gels, and dynamic
mechanical properties of films.

Temperature Range: from - 150 °C to +250 °C

Contact information:

Prof. Dr. Mohammad Lotfy Hassan
Mobile: 01098844329

Phone: 1497

Emails: ml.hassan@nrc.sci.eq
mlhassan2012@gmail.com
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Electrochemical impedance Spectroscopy (EIS)
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Quantitative corrosion analysis for metal surfaces
Different Coatings Characterization
Reinforced Concrete structures durability evaluation.
Analysis of physical electrochemical reactions
Fuel Cells characterization.
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Prof. Dr. Nivin Mohamed Ahmed
01003448034
niviahmed@yahoo.com
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Planetary Ball Mill
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Grinding all types of ores and powder materials (wet or dry grinding) to Nano-sized particles.
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Prof. Dr. Nivin Mohamed Ahmed
01003448034
niviahmed@yahoo.com
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Ultrasonic sieve shaker
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Used for wet or dry sieving of different materials up to 10um without clogging
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Prof. Dr. Nivin Mohamed Ahmed
01003448034

niviahmed@yahoo.com
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Surface roughness gauge
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Provide screen about of surface texture, surface finish, topography of different surfaces and coatings
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Prof. Dr. Nivin Mohamed Ahmed
01003448034

niviahmed@yahoo.com
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Thickness Gauge for coatings
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Measure the thickness of different coatings on different substrates (wood or metal).
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Prof. Dr. Nivin Mohamed Ahmed
01003448034

niviahmed@yahoo.com
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Pull off Coating tester
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Provide quantitative analysis for the adhesion between different coating types with their substrates

(Wood, Metal and concrete).
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Prof. Dr. Nivin Mohamed Ahmed
01003448034
niviahmed@yahoo.com
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Digital Conductivity meter
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Portable device for the measurement of electrical conductivity of solutions in hydroponics,
aquaculture,aquaponics and fresh water systems to moisture the amount of salts, impurities and nutrients.
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Prof. Dr. Nivin Mohamed Ahmed
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The Kawabata Evaluation System-Kato Tech Co., Ltd.104 Jaxa

e Measure fabric bending, shearing, tensile and compressive stiffness, as well as the
smoothness and frictional properties of a fabric surface.

e KES provides a unique capability, not only to predict human response, but also
to provide an understanding of how the variables of fiber, yarn, fabric
construction and finish contribute to perceptions of comfort.
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Tensile and Shear Tester KES-FB1-A

Compression Tester KES-FB3-A

i
5

Surface Tester KES-FB4-A
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MOISTURE MANAGEMENT TESTE
Model DW260A, Fanyuan Instrument (HF) Co., Ltd

— .

-Measure the dynamic liquid transport properties of textiles such as knitted and woven fabrics in three
dimensions

- Absorption Rate - Moisture absorbing time of the fabric’s inner and outer surfaces

One-way Transportation Capability — Liquid moisture one-way transfer from fabric’s inner surface to
outer surface.

- Spreading/Drying Rate —

-Speed of liquid moisture spreading on fabric’s inner and outer surfaces.
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JASCO V-750 UV-Visible spectrophotometer
Tl (5 68 Andil) Lo glia Jalaa b g

Applications: Validation Software, Enzyme activity Calculation, Film thickness measurement, Colour
analysis, UPF, Colour matching program, Macro command program, Solar Transmittance/Reflectance
Measurement and SPF Sun protect

il of gall Apmadiall (5 8 AxdY) da glia Jalrs Ll 8 Sleadl axsiy

13



& gagll a ghl) 3 5l !
iy 3l Il Jaleall 1lgnn £

Colure Cabinet

Ol s g 4035

Applications: Colour Fastness Grading Cabinet (CF 60) is used for assessing and manual grading of
colour fastness samples after testing according to BS EN 1SO 105 and retailer specifications. The
Colour Fastness Grading Cabinet is fitted with two light sources, one for “Artificial Daylight” D65
providing the best D65 to CIE ratings in its sector, the second source is UV Black light to reveal the
presence of fluorescent dyes and bleaches.
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Thermo Lab KES-7

4 )l dla gil) (uld Gl

Applications:

Measure Thermal conductivity
. Measure Q-Max of fabric
. Measure Fabric heat retention
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Air Permeability Tester
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Applications:

Air permeability tester is automatically measuring the flow of air through a given area of
fabric under a set of controlled variables: a selected orifice, specific pressure drop, and
designated test area. The instrument is suitable for most fabrics including woven,
nonwoven, airbag fabric, blankets, knitted fabrics...etc. These fabrics may be untreated,

heavily sized, coated, resin treated or otherwise treated.
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Tensile Tester (1 and 5 KN)
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Applications:
Measure Tensile strength and elongation for fibre, thin tapes, yarns, fine fabric.
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Scanning Electron Microscope (SEM)
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Applications:

A scanning electron microscope (SEM) is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons.
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Infrared Dyeing Machine
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Applications:

Infrared Lab Dyeing System is Suitable for all fibres and substrates dyeing. The
infrared dyeing system produces accurate laboratory sample dyeing with level and
reproducible results for synthetic and natural fibres. This infrared dyeing system
moves the beakers in a circular rotation with advanced infrared heating

technology eliminating glycol contamination and cumbersome beaker cleaning.
Temperature may reach up to 140°C.
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Laboratory Equipment for serving Different Textile Processes

1- Extruder Machine (& 4ista
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Machine used to thermoplastic polymers (pelts or ships) to re-form them into fibers by
pressing them through narrow openings (die).
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2- Fiber line machine  <ill a& disla
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Machine used to stretch the fibers to give them the appropriate mechanical properties.
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3- Melt flow index  _sgas duluwsd) Jalae (ulid jlga
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Machine used to measure the melt flow index of thermoplastic polymers.
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4-Mixer 35 EN
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Machine used to mix polymers (ships or pelts) with materials (additives) to be used while
melting them with the extruder.
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5-Moisture balance doghy ¢y e
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Digital Balance determines the weight of the sample, free of moisture.
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6-Pelletizer machine AT sl
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A machine used to convert polymer spun into granules (pelts)
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Atomic Spectrometer Lab for measurement of minerals that are accredited by ISO 17025. The
lab measures metals concentrations in all types of liquid and solid samples produced from all
industrial sectors, agricultural, food, medical, pharmaceutical, environmental and all sectors of
drinking water, municipal and industrial wastewater using the following devices:

e Agilent Atomic Absorption spectrometer SpectrAA (240FS) with
Graphite furnace SpectrAA GTA (2402)

e The Agilent 5100 Synchronous Vertical Dual View (SVDV), ICP-
OES, with Agilent Vapor Generation Accessory VGA 77P
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e Digestion of samples using Multiwave PRO with Rotor 8NXF100
Model Anton paar

N Sl Aad gy A g dgd) oY) QIS g Jallaall Ay pe <l Allad) (il oy o
e Measuring pH and Electric conductivity using Benchtop Meters
(Model Thermo/Orion)

AL gl aladiiady cliy <l gl i3S 5 pali ol e
e Measuring concentration of sulphate ions using
Spectrophotometer Agilent Cary 100
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| No. | Instruments ‘

| | High Performance Liquid Chromatography (HPLC) H

Al

| | as Chromatography/Mass Spectroscopy (GC/MS)

3 Liquid Chromatography/Mass Spectroscopy |
(LC/MS)

] -]~

| | Fast Protein Liquid Chromatography (FPLC)

‘ Kjeldahl
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Applications of High Performance Liquid Chromatography (HPLC)

Determination of purity of drugs.

Quantification of active ingredients of dosage forms of drugs.
Quality control of raw materials and finished products.
Quantification of drugs in biological samples.

Detection of pesticides residues.
Detection of bisphenol compounds.

Quantification of main compounds of plants to evaluate agricultural transactions.

Quantification of plant hormones.

Determination of purity of pesticides products.

Analysis of organic acids.

. Analysis of aflatoxins and ochratoxin.

. Quality control and purity of industrial products and fine chemicals.
. Analysis of vitamins in supplements and food products.

. Analysis of poly-phenolic compounds.
. Analysis of amino acids compositions.
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Applications of Gas Chromatography/Mass Spectroscopy (GC/MS)

Analysis of volatile oils composition.

Analysis of fatty acids composition.

Analysis of unsaponifiable matters and hydrocarbons.

Determination of purity of organic solvents.

Detection of nitrosamine compounds impurities in raw materials and finish products of drugs.
Determination of purity of pesticides products.

Detection of pesticides residues.

Identification and quantitation of volatile and semi volatile organic compounds in complex
mixtures.

Metabolomics studies.
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Applications of Liquid Chromatography/Mass Spectroscopy (LC/MS)

Identification of secondary metabolites in plant extracts.

Determination of purityofdrugs.

Detection of nitrosamine compounds impurities in raw materials and finish products of drugs.
Detection of pesticides residues.

Analysis of poly-phenolic compounds.

Analysis of organic acids.

Analysis of aflatoxins and ochratoxin.
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Applications of Fast Protein Liquid Chromatography (FPLC)
A simple chromatography system used to separate and purify various proteins and peptides.

FPLC 3 Jlga <l
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Applications of Kjeldahl Apparatus
It is used to determine organic nitrogen and protein contents.
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1- Confocal laser scanning microscopes.
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Confocal laser scanning is used to create detailed 3D images of cell organelles and to examine
"live" cells that facilitate the study of cellular changes over time. This technology has been used
to image a variety of different tissues, including brain, skin, bone, teeth and eye tissue.

Confocal laser scanning
microscopes

)84l 220 L1giuugySuall
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2- Research microscope
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Light microscopy is used to make small samples visible by providing an enlarged image of how
they interact with visible light

Research Microscope

Ciball igaugySyo

36



& gagll a ghl) 3 5l !
iy 3l Il Jaleall 1lgnn o

3- Image analysis

3 Cla sles gzl Al Al i S )5 ) saall dallas 5 ) guaall Julad ey

Image analysis involves processing an image into basic components to extract useful
information
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4- Polarized microscope
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The polarizing microscope is particularly useful for studying birefringent materials such as
crystals and stranded amorphous materials as rock inspection, liquid crystals

Polarizing Microscope
X53-P
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5- Stereo microscopy
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Stereo microscopy is used for low-magnification applications, allowing high-quality 3D
observation of subjects that are normally visible to the naked eye as insects or plants.

Jeica

Geosystems
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6- Inverted microscope
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An inverted microscope has a wide stage that is preferred for viewing samples in glass tubes
and Petri plates, used to study living cells, by viewing cells from the bottom of a cell culture

apparatus.

Inverted Microscope
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7- Fluorescence microscope
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Fluorescent microscope is a type of optical microscope that absorbs the energy of invisible
radiation of shorter wavelength and emits radiation of longer wavelength than visible light.
Applications in biochemical, medical and chemical research fields for the analysis of organic
compounds and malignant and benign skin tutors

Florescence microscope
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Laboratory services including, measurements of particle size, zeta potential, surface area,
thermal behavior by DSC, freeze dryer, ultra-centrifuge and preparation of nanomaterials

through nano spray dryer.

48 ) Jalaal) 4025 208 & 207 Jaras 5 siall 5 jgatly daild

Instrument

1 Dynamic Laser
Scattering (DLYS)

2 Surface area &
pore size analyzer

3 Differential
Scanning
Calorimeter
(DSC)

4 Nano Spry dryer
5 Lyophilized

chamber
6 Ultracentrifuge

7 Microencapsulator

Applications

Particle size measurement
Zeta potential calculation

BET measurement
Investigate pore volume and

Determine glass transition
temperature

Calculating melting and
crystallinity

Investigate denaturation temp.

Preparation of nano material in
range >200 nm

Free drying and substrate at -60 °c

Separation different sizes by
centrifugation at high speed with
variable tome and temperature

Preparation micro beads or
microcapsules from multi uses
materials
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Differential Scanning Calorimetry
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Dynamic light Scattering (DLS)
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Freeze dryer (Lyophilizer)adail) jlga
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Broadband Dielectric Spectrometer (BDS)
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Novocontrol concept 40 broadband dielectric spectrometer. High accuracy Alpha impedance
analyzer from 1 pHz to 20 MHz. BDS system is recommended for investigating dielectric and
electrical properties for wide range of materials ranging from isulators to semiconductors.
Now itis possible to obtain accurate dielectric data quickly and efficiently over the entire
frequency range 10-° to 102 Hz and means that BDS has now taken its rightful place alongside
other modern investigative techniques for studying the structure and molecular dynamics of
materials.

Measeured parameteres: All the dielectric and electrical parameters : ac- Conductivity,
Dielectric Loss, Pemitivitty, Electric Modulus, Impedence ...etc.

Available temperature range: from-100 to +200 C--Available Frequency range: from0.1 Hz to
20 MHz.
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Confocal Raman Microscope

Model: WiTec- Alpha 300RA, Germany
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The microscope is typically used to provide structure fingerprint of molecules by which
the molecular structure can be identified using Raman micro-spectroscopy technique.
The system is equipped with 532nm and 785 nm excitation laser sources. The
microscope can perform a high-resolution 2D molecular structure surface mapping. In
addition, the microscope is integrated with atomic force microscope (AFM) as the
molecular structure of the sample can be easily correlated with its surface topography.
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Time Resolved Photoluminescence (TR-PL)

Model: Alba-STED for FLIM/F, USA
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The time resolved photoluminescence microscope is used to give valuable information
about fluorescence species excited state dynamics. The lifetime of fluorescence species
can be measured in time frame of nanoseconds using different excitation laser sources.
Super resolution optical images for fluorescence species with 50 nm resolution can be
obtained using stimulated emission depletion (STED) technology. It measures
fluorescence fluctional spectroscopy (FFS) and can determine penetration time for
molecules.

S e Jslpmall iy

oal (552 2

elall Saadll 380 a9 34 38 pall Jalaall 4805 - - 4y ) lall 5 330 jal) SLdaY) Jara
209 &) — SE Al

2425 : a1l bl o8

ramanscop@gmail.com :Jesall 5 <Y1 & )

:J sl

01121727200

01016345498

5
ot

53



& gall (o g1 S yall !ﬂ

CLN

iy 3l Il Jaleall 1lgnn £

Two-dimensional gel electrophoresis (2D PAGE)
) A AL ) 3 gl g
(304) 42 Jara p g ) Slaf Jara

2D gel electrophoresis separates proteins based
on two properties. Iso-electric point of the protein
and molecular weight. This method of protein
separation increases the resolution of protein
separation. The iso-electric point of the protein
depends on the pH at which the protein is neutral
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One-dimensional gel electrophoresis (1D PAGE)
CPE PR EN pp URVIS B §7 VEI G FEN

A method of protein separation based on the | dwd &i .Sl sl Gulad e Gis sl Juadl 45 )l
molecular weight. Protein separation mainly | b e 3 nell Slea  aladinly ulil 3 s )
takes place using 1D polyacrylamide gel |l o8l paibad Cua o liis ) Jeaditolal
electrophoresis. Proteins separate on their A gluaiall A0 sl ki) 5 Aua il
property of molecular weight, charge and pl.
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Laser Technology Unit (LTU)

1) Introduction

The Laser technology unit (LTU) in the National Research Center, Cairo, Egypt, was
designed specifically to approve scientific research in different fields to achieve scientific
progress in the whole world, where femtosecond laser can be produced in the wavelength range
290 - 2600 nm. Also, Terra Watt power can be achieved. This technology can be used in many
fields such that:

1.

OUREES

© o N o

Preparation and characterization of nanomaterials to control its particle size to produce
special properties use for Medical and Industrial applications.

Study of the molecular and fluorescence spectra for chemical and biological
compounds.

Medical research (Dermatology- Ophthalmology-Surgery-Cancer)

Preparation and study of solar cells and sensors material.

Determination of the element concentration in (biological-solid-gaseous) samples in a
direct method.

Develop printing research, textiles and polymers.

Development of communication research.

Development of Genetic transfer.

Preparation and study of ceramic materials.
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2) Now, what we are doing in LTU?

Pulsed Laser Ablation in Liquid Environment (PLAL)

Pulsed laser deposition (PLD)

Laser Induced Breakdown Spectroscopy (LIBS)

Laser Shock Peening (LSP)

Linear and Nonlinear Optical properties via Z-Scan technique
Optical limiting (OL)

Catalytic degradation
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