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Resultsof the 13 semester

Lliterature. Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof measurement

Immobilization' of: materials on Transducer,
Sensinglayer characterization.




Completed courses.

Completed doctoral subjects

Courses & Neptun codes Parts Lecturer
Chemical Sensors:
MethodsandApplications. Dr. Shaban Abdul
(OATEMASI1ND)
Selected chapteebout AFM and SEM Prof. Telegdiudit
: : techniques
material testingnethods.
IR and FTIR Dr. Takacserzsebe

(OATVFAM1ND)




Fullfiled tasks:In1l st semester

T T o Co C

o To  Io

Resultsof the 12t semester

Literature Survey:

Topic of the research:introduction, definition
and importance

Heavy metals hazardousand detection
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof measurement

Immobilization' of: materials on Transducer,
Sensinglayer characterization.




Al Ph. D. Research Topic:

cyl MAPppild e atrions o tiois en’s oIS
lons 1 n the enviro

Experimental work at:
MTA TTK AKI
Hungarian Academy of Sciences
Research Centre for Natural Sciences [ibekiia
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nstitute of Materials and Environmental &
Chemistry

Supervisor: e
Dr. Shaban Abdul 13



Why we choose this topic?

— -

OCP Jorf Lasfar
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Resultsof the 12t semester

Literature Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof measurement

Immobilization' of: materials on Transducer,
Sensinglayer characterization.




Heavy metals
4. Heavy metals

« = | AMetals exist naturally in the earth's crust but in
varyingconcentrations
A Heavy metals are omnipresentin the environment
wheretheyareharmlesdo living organisms




Effects on Human Health

Maximum

Main source Health effects Perm. Limit
(mg/L of water)

Natural deposits,  Poor physical growth and
plumbing of old learning disabilities in
househol ds e&hildren, kidney
problems, and high blood
pressure in adults

Electrical industry, Affects the central and
Mercury dentistry (dental peripheral nervous
(HQg) amalgams), and in systems, digestive and
nuclear reactors... Immune systems, lungs
and kidneys, and may be
fatal.

Household plumbing Gastro-intestinal distress
materials and and in the long run,
industrial experience liver or
manuf act ur eldadney damage.




Detection Techniques

Conventional methods for heavy metals detection:

| nductively coupled
plasma/atomic emission

spectrometry (CP-AES)
| nductively coupled

plasma/mass B\ .~
spectrometry (ICP-MS) \...»

Atomic absorption
spectroscopy (AAS
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Resultsof the 12t semester

Literature Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof measurement

Immobilization' of: materials on Transducer,
Sensinglayer characterization.




Sensors and transducers

"*" U A sensoracquiresa physical parameterand
convertsit into a signal suitablefor processing
(e.g. optical,electrical,mechanical)

Input Signal Output Signal

[\ﬁ Sensor [\ﬁ




Sensors
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Sensors and transducers

i lransducer:

\/ A devicethat convertsa primary form of energy
INto a correspondingsignal withi a different
energyform. Primary EnergyForms mechanical,
thermal, optical, chemical, electromagnetic,

yd

etce .
e .
Sensor " Intelligent
Real \ )
orld ) i feedback
143 “ | Actuator |« (_ system




Specifications of Sensor

i Accuracy: error between the result of a measuremen
and the true value -being-measured.

i




Specificatidnsof Sensaror

it Resolution the smallestincrementof measurdhnat a
devicecanmake




Specificatidnsof Sensaror

i

i Sensitivity: the ratio between the changein the
output signal to a small changein mput physical
signal Slopeof themputoutputfit lme.




Specificatidnsof Sensaror

i Repeatability/Precision the ability of the sensorto
output the same value for the same input over a
numberof trials




Sensors types.:

n
** It is very difficult to classify sensorsunder one criterion and

hencedifferentcriteriamay be adoptedor the purpose Someof
theseinclude Transductionprinciples primary input quantity
materialandtechnologyapplications& properties
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Resultsof the 12t semester

Lliterature. Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing materials and methods Polymers
methodsof measurement

Immobilization off materials on Transducer,
Sensinglayer characterization.




Sensing materials :

Analyte Recognition elements

RN

Antibody/Protein

Enzyme

Microorganism

Transducer

Optical

Piezoelectric

Electrochemical

Electric

signal



Sensing materials

Sensing materials

A A polymer is a largemolecule,
or macromoleculecomposed of many
repeatecsubunits calleenonomers.

AlInt hi s pr oj:ect
Cyclodextring(CD)
Calixarenes

W e



Sensing materials
" Thereare 3 types of CD:

" * | U(alpha)-cyclodextrin: 6-membered sugar ring molecule
b (beta)cyclodextrin: 7-membered sugar ring molecule

2 (gamma)cyclodextrin: 8&membered sugar ring molecule




Sensing methods :

Analyte Recognition elements

Polymers

Antibody/Protein

Electric

Enzyme signal

Microorganism




Sensing methods QCM

Electrode

Quartz Crystal
Electrode

Frequency changes according to adsorption
of chemicals on the surface of QCM sensor.



QCM measuring cell
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Quartz Crystal Microbalanace with Impedance Measurement




QCM -l: Quartz Crystal Microbalanace with Impedance Measurement
We canmeasurdhe layempropertiedor example
Changesof frequency(mass),dissipationenergy charge,and
reonancdrequencyat different overtonesfor 5 Mhz crystal 5,
15 25 I\/IHz
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SenS|ng mEthOdS Surfaceplasmonresonance(SPR)

Biomolecule

Flow channel o l Q 9

o YR YRy e

*— Gold film

Reflected
«— light
Polarized incident

i Decreased intensity
light N at the resonance

angle

Sensor chip {

Light source

Laser, p-polarized light Photodetector

Prism

"SPR Metal’

Sample
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Resultsof the 12t semester

Lliterature. Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof measurement

Immobilization of materials on Transducer,
Sensinglayer characterization.




Immobilization  methods :
»= | Drop coating

Dropping of solution and spontaneoussolvent
evaporation

\ Evaporation
Dropping R

: { (!
o ) ™ e




Immobilization methods :

Spin coating

Droppingon spinning substrate




Immobilization methods :

4 Langmuir layers
= The substrateis dipped into the solution and then
withdrawnat a controlledspeed

=
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/ <— Compression
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= > N TConftant pressurg
Transitionof monc and D

multimoleculanayers
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Resultsof the 12t semester

Lliterature. Survey:

Topic ofithe research: introduction, definition
and importance

Heavy metals hazardousand detection,
Sensorsand Transducers: definition and types

Researchtopic evaluations

Sensing maternals and methods Polymers
methodsof:measurement

Immobilization off materials on Transducer,
Sensinglayer characterization.




- -Layer characterization : AFM " 4./ |

Qualitative analysis

L L L L
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/

The AFM offers visualization in three dimensions. Resolution in the vertical, =
or Z, axis is limited by the vibration environment of the instrument,
whereas resolution in the horizontal, or X-Y, axis is limited by the diameter
of tip utilized for scanning.

N \
p

Typically, AFM instruments have vertical resolutions of less than (.1 nm and
X-Y resolutions of around 1 nm.

h —

L L L L
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- Layer cnaracterization : ESEM ' '\ |

V | | =

conductiveo Materialscsamples:'doirnot meed:toc be ‘desiccated and
coated with gold=palladium, 'for cexample;.and <thus)(their original
characteristics may be preserved forfurthertesting ormanipulation.he

GSED is set up to collect secondary electrons very efficiently.

474

L
L L L L
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QCM measurements.

A Detection of toluene by a sensing layebof
CD, code named HR.

A Volume of the polymer layer: 20L .

A Drop coating.

A Regenerating media: air.

A Temperature: room temp




QCM measurements.

500 1000 1500 2000 2500 3000 3500 4000 4500
Time (s)




Future planed tasks:

\/ Modification of sensorsurfacewhich enablesus to obtain

surfacemodified electrodesfor detectingheavy metals

\/ Immobilization of polymers on sensing element surface
and perform measurementsusing the QCM, QCM-I and
SPR

\/ 2 coursesrelated to the topic of polymers will be taken in
the coming semester in order to strengthen the

background.




