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INFORMATE
Tryeza shkencore: Materialet
kompozite

Tryeza shkencore ”Materialet
kompozite”, q€ organizohet prej
Seksionit &€ Shkencave t& Natyrés t&
ASHAK-ut, synon t&€ v& né pah
réndésin€  shumé t€ madhe &
pérdorimit t€ materialeve kompozite né
jetén e pérditshme si dhe t€ nxisé
bashképunimin ndérdisciplinar né mes
t€ hulumtuesve shkencoré &€ lémenjve
t€ ndryshém né nivel vendi dhe mé
gieré.  Materialet  kompozite, si
materiale t€ formuara me bashkimin e
dy e mé tepér materialeve t&€ ndryshme,
kané veti mekanike dhe fiziko-kimike
mé t& mira se secili veg ¢ veg si p.sh.:
fortési mé t€ madhe, peshé specifike mé
€ vogél, pércueshméri elektrike dhe
termike mé t€ miré, rezistencé mé té
madhe ndaj faktoréve t€ jashtém né
mjedis etj.

NEé kété tryez€é shkencore do té
diskutohet, ndér € tjera, pér:

Llojet e ndryshme t€ materialeve
kompozite, struktura dhe vetit€ e tyre.
Pérftimi i materialeve kompozite.
Zbatimi i tyre né deg€ t€ ndryshme t&
teknologjis€ dhe industrisé.
Ndikimi i materialeve kompozite né
mjedis, ricklimi i tyre et].

Prezantimet né tryez€ do t€ béhen né
gjuhén shqipe dhe né até angleze.

INFORMATION
Scientific round table: Composite
materials

The scientific round table “Composite
materials”, organized by Natural
Sciences Section of Kosovas Academy
of Sciences and Arts, aims at
highlighting the great significance of
the usage of composite materials in the
daily life as well as encouraging
interdisciplinary cooperation between
scientific researchers, from different
fields, at the local level and broader.
Composite materials, as materials made
by combining two or more materials
with different properties, have better
mechanical and physical-chemical
properties than any single material, i.e.:
they are stronger, they are characterized
by lower density, better electrical and
thermal conductivity and they are more
resistant to external factors in the
environment etc.

The scientific round table will discuss,
among other things, the following
topics:

Different types of composite materials,
their structure and properties

The making of composite materials

Their use in different branches of
technology and industry

The impact of composite materials on
environment, their recycling etc.

The presentations should be prepared in
Albanian or English.
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Composite Materials and applications in Civil
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MODIFIKIMI ME MOLEKULA ORGANIKE I
SIPERFAQES SE MATERIALEVE

Fetah PODVORICA?P

a) Akademia e Shkencave dhe e Arteve e Kosovés, Rr. “Agim
Ramadani” nr 305, 10000 Prishtiné, Kosové.

b) Departamenti i Kimisé, FSHMN, Universiteti i Prishtinés,
Rr. “Néna Terezé” nr. 5. 10000 Prishtiné, Kosové.

E-mail: fetahpodvorica@ashak.org; fetah.podvorica@uni-pr.edu

Veshja e sipérfages s€ materialeve me materiale organike mundéson
qé ato t’i ruajné vetit€ karakteristike n€ brendi t€ tyre ndé€rsa né
sipérfage i manifestojné vetit€ e materialit me t€ cilin vishen.
Trashésia e shtresés qé e vesh materialin mund té€ jeté prej 1 nm deri
n€ disa pm dhe né kété€ ményré krijohen materiale nanokompozite
ose kompozite. Ekzistojné njé mori molekulash organike, me veti
karakteristike, t€ cilat mund t& bashkéngjiten pér sipérfaqe té
materialit dhe késhtu ia mundésojné atij t& keté veti specifike né
sipérfaqe té tij.

Ekzistojn€ metoda fizike dhe kimike pér veshje t€ sipérfageve t&
materialeve:

Pérdorimi i metodave fizike mund€son depozitimin ¢ shtresave té
holla té filmave qé pé€rmbajné grupe t&€ ndryshme funksionale ndérsa
bashkéveprimi né mes molekulave organike dhe materialit g€ vishet
nuk €shté shumé i madh.

Me ané t€ metodave kimike €sht¢ i mundur formimi filmave
organiké t€ cilét jané t€ lidhur kimikisht me sip€rfagen e materialit
qé vishet. N€ kuadér té kétyre metodave do té pérmendim formimin e
shtresave njémolekulare t€ vetorganizuara t€ tioleve né ari,
bashkéveprimin e acideve fosfonike né sipérfage t€ oksideve té
metaleve, etj.

Metodat elektrokimike kané gjetur zbatim shumé t€ madh kohéve té
fundit pér t€ aktivizuar molekulat e ndryshme qofté me ané té
oksidimit ose reduktimit dhe né at€ ményré mundésohet krijimi i
shtresave organike, me trashési t€ ndryshme, t€ cilét jané lidhur
kimikisht né sipérfaqe té elektrodave. N& mesin e kétyre metodave



dallojmé oksidimin e aminave dhe acideve karboksilike né karbon
dhe metale fisnike. Ndérsa sa i pérket reduktimit t& molekulave
rénd€si té vecanté paraqgesin krip€rat e aril diazoniumit té cilat
reduktohen né€ sipérfage t€ karbonit, shumic€s s€ metaleve,
gjysmépérguesve, polimereve etj.

Shtresat e krijuara gjat€ kétyre modifikimeve t€ sipérfages sé
elektrodave t€ ndryshme gjejné shumé pérdorim né
mikroelektroniké, te celulat fotovoltaike, te baterit€, né biomjekési,
né zvogélim té korrozionit t€ metaleve etj.

References

1. Podvorica, F. “Non-Diazonium Organic and Organometallic
Coupling Agents for Surface Modification” Chapter in the book
“Aryl Diazonium Salts New coupling agents in Polymer and
Surface Science” Wiley, Germany 2012.
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DIAZONIUM SALTS AND COMPOSITE MATERIALS

Jean PINSON

Univ Paris Diderot, Sorbonne Paris Cité, ITODYS, UMR 7086
CNRS, 15 rue J-A de Baif, 75013 Paris Cedex 13, France.

Diazonium salts have been widely used for the modification of
various surfaces, the reaction is briefly described in the Scheme
below :

R
O~
S |+ N=NE R— | S R —>=|8S [ )=
Various
reduction R
methods Q O
including N
Echem multilayers

The main interesting points of this reaction are:

*Diazonium salts are quite easily synthesized, the starting material is
an aromatic amine (most often commercial), the reaction can also be
performed in situ without isolation of the diazonium salt.

*The reduction potential is quite low (+ 0.2 to -0.5 V/SCE), therefore
mild reducing agents and reductive surfaces as Cu can be used.
Photochemistry can also trigger the reaction.

*Many surfaces can been modified : carbons (glassy carbon, carbon
fibers, carbon nanotubes, graphene) ; metals (Pt, Au, Cu, Fe...);
semiconductors (Si-H, Ge, ..); polymers (PE, PMMA, ....).
* A covalent bond is formed between the surface and the organic
film, therefore the construct is very stable.

*The reaction mechanism is based on radicals that attack the surface
and the first grafted layer, therefore multilayers are most often
obtained.

* The R group can be varied at will, but substituents alpha of the
diazonium group block the reaction.

With this reaction aryl functionalized surfaces can be prepared and
further included in composite materials. Some examples will be
given.
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SIATRP and related reactions permit to grow covalently bonded
polymers starting from diazonium modified surfaces; they provide
interesting composite materials.

Carbon-epoxy composites can be prepared by modifying the surface
of the fibers by electrochemical reduction of diazonium salts. In this
way an increased debonding shear stress is obtained.

Biomedical devices such as « drug eluting stents » are commercially
available, they involve a first diazonium based film on which a
polymeric film is deposited that contains a drug.

Supercapacitors involving pseudo capacities are formed by
modifying carbon surfaces with redox groups.

References

1-Electrode Surface modification using diazonium salts, A. Berisha,
MM. Chehimi, J. Pinson, F. Podvorica. Electroanalytical
Chemistry, a Series of Advances, 2016, Vol 26,115.

2- Surface functionalisation of polymers, D. Hetemi, J. Pinson.
Chem. Soc. Rev., 2017, 46, 5701
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ASPEKTE TEORIKO EKSPERIMENTALE TE
KOMPOZITES ME MATRICE POLIMERIKE TE
PERFORCUAR ME PJESEZA POLIMERE

Indrit VOZGA, Jorgag KACANI

Universiteti Politeknik i Tiranés, Fakulteti i Inxhinierisé Mekanike,
Departamenti i Prodhim — Menaxhimit, Sektori i Materialeve

indritvozga@gmail.com

Zhvillimi i materialeve kompozite dhe i metodave té projektimit e té
prodhimit gé lidhen me to éshté njé nga pérparimet mé té
réndésishme gé ka njohur historia e materialeve. Kompozitet jané
materiale shuméfunksionale me veti mekanike dhe fizike té papara.
Ato mund té modelohen me saktési pér t'iu pérgjigjur kérkesave té
aplikimeve nga mé té vecantat. Shumé kompozita shfagin, krahas
vetive té larta mekanike, edhe rezistencé t& madhe ndaj korrozionit
né temperatura té larta, ndaj oksidimit dhe konsumimit. Kéto
karakteristika unikale japin mundési projektimi gé nuk arrihen me
asnjé nga materialet tradicionale monolitike. shumé procese
teknologjike té kompozitave jané pérshtatur mé sé& miri pér
prodhimin e strukturave t¢ médha e komplekse, gjé gé ka lejuar
kompaktésimin dhe realizimin e tyre né formén e "njé trupi”, duke
reduktuar késhtu kostot e prodhimit. Interesant éshté dhe rasti i
kompozités me matricé polimerike e pérforcuar me pjeséza polimere.
PS dhe HDPE jané dy nga plastikat mé té pérdorura né boté me
shkallé prodhimi prej miliarda toné. Mé pak se 10% e kétij prodhimi
riciklohet. Njé pérdorim pér plastikat e ricikluar pra vecanérisht e
HDPE éshté shkrirja né forma té cilat i ngjajné traréve, nga ku
rrjedh dhe termi traré plastiké. Kéto produkte pérdoren si materiale
ndértimi né shumé aplikime. Njé pengesé e disa produkteve trarésh
plastiké éshté tendenca e tyre pér té shkaré. Kjo éshté vecanérisht e
vérteté pér ato produkte t& pérbéré nga HDPE. Bashkimet PS/PE
mund té formohen me disa ményra: formimi me ngjeshje ose formimi
me bashkéshtrydhje. Zakonisht morfologjia e bashkimit lidhet me
vetité e tij mekanike. Zakonisht pérmasa mé té vogla té fazave
disperse prodhojné veti mekanike mé té mira. Madhésia dhe forma e
fazave té vogla jané kritike pér vetité né goditje.
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Referencat
1. Handbook of Materials Selection, Edited by Myer Kutz, John

Wiley & Sons, New York, 2002.

2. MANSON, J-A. E., M.D. WAKEMAN, dhe N. BEMET,
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MATERIALET KOMPOZITE NE TEKNOLOGJINE E
MEMBRANAVE DHE POTENCIALI I TYRE NE TE ARDHMEN

Salih GASHI

Akademia e Shkencave dhe e Arteve e Kosovés, Rr. Agim
Ramadani, nr. 305, 10000 Prishting, Kosove.

salihgashi@ashak.org

Pastrimi i ujit pér qéllime humane, bujqési dhe industri si dhe
menaxhimi i ekosistemit, shfagen si prioritete globale kryesore. Me
rritien e popullsis€ dhe zhvillimin industrial né dekadat e fundit,
€shté rritur shpejt kérkesa pér ujé t€ pastér. Nga rezervat globale té
ujit vetém 2.5% jané€ ujé i pastér ndérsa pjesa tjetér &shté ujé i
njelmét. Osmoza e kundért &shté aktualisht teknologjia me e
rénd€sishme e shkripézimit t€ ujit dhe ka treguar rritje sinjifikante.
Deri tani materialet polimerike pérkatésisht acetati i celuloz€s dhe
filmat e holle té membranave kompozite t€ poliamideve kané
dominuar né€ industrin€ e osmozés s€ kundért pér shkrip€zimin e ujit.
Pérsosja e pérformancés s€ membranés s€ osmoz€s sé€ kundért Eshté
ngritur. Megjithaté, avancimi 1 pérzgjedhjes s€ membranés né
dekadén e fundit ka gené relativisht i ngadalésuar dhe fenomeni i
shtupimit té saj mbetet edhe mé tutje i pazgjidhur. N€ pérgjithési
asnjé material polimerik membranor, i lartpérmendur, nuk tregon
njékohésisht stabilitet kimik, mekanik, rezistenc€ ndaj oksidimit dhe
ndaj vlerave t& ndryshme t€ pH-s€ dhe fortési mekanike.

Zhvillimi 1 fundit i dizajnimit t€ materialeve membranore shpie te
pérdorimi i materialeve organike-inorganike hibride t&€ cilat n€ t&€
shumtén e rasteve nxisin tejkalimin e kufizimeve qé& lidhén me
sistemet polimerike membranore. Futja e pjeséve inorganike né
rrjetin e sistemit polimerik pérve¢ separimit ofron dhe mund té rrité
hidrofilicitetin, fortésiné mekanike, pérshkueshméring e ujit, vlerén e
separimit dhe vetit¢ antishtupuese. Té dhénat q€ bazohen né
pérzierjen e materialeve (polymer—qymyr) pér gatitien e
membranave t€ eksploruara nga eksperienca joné jané prezantuar
gjithashtu né két€ punim. QEllimi i kétij punimi Eshté prezantimi i
zhvillimit aktual i membranave té osmozés sé kundért gé jané
pércaktues kryesor t€ performancés sé separimit dhe produktivitetit
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té ujit, dhe orientimi i objektivave pér ata q€ zhvillojn€ materiale té
reja t&€ osmozes s€ kundért .

References:

1. S. Gashi, N. M. Daci, F. Podvorica, T. Selimi and B. Thagi,
Desalination, 2009, 240, 1-8.

2.K.P. Lee, T. C. Arnot and D. Mattia. Journal of Membrane
Science, 2011, 370, 1-22.
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MATERIALET KOMPOZITE PER REDUKTIMIN E
NDOTJES SE AMBIENTIT NGA TRANSPORTI

Ardian MORINA

University of Leeds, School of Mechanical Engineering,
Leeds, United Kingdom, LS2 9JT

a.morina@]leeds.ac.uk

Transporti éshté njéri ndér kontribuuesit mé t€ médhenj té ndotjes sé
ambientit n€ boté, si pér nga aspekti i gazrave CO2 qé kan€ ndikim
né nivel global, e po ashtu edhe né aspektin e emetimit té
mikrogrimcave dhe gazrave t€ tjera toksike né nivel lokal. N&
veganti, transporti rrugor €shté pérgjegjés pér rreth 20% té t€ gjitha
llojeve té ndotjes s€ ajrit né Evropé [COM(2017) 675]. Industria ¢
automjeteve motorike &shté n€ presion té vazhduesh€ém nga
legjislacioni pér ofrimin e teknologjive t€ reja pa ose me ndikim té
reduktuar né ambient. Deri né vitin 2021, konsumimi mesatar i
1€ndés djegése pér njé makiné té re pritet té jeté rreth 4.1 1 benziné
dhe 3.6 1 naft€ né 100 km [EC Regulation 443/2009]. Njé studim i
detajuar 1 humbjeve energjetike né makina motorike i béré né Japoni
[Nakamura, 2017] konfirmon g€ rreth 35% té konsumimit té
pérgjithshém t€ 1énd€s djegése né njé makiné tipike rrugore €shté pér
shkak té férkimit né€ sistemet tribologjike né makiné. N& két€ drejtim,
materialet kompozite kan€ njé rol ky¢ né zvogélimin e férkimit né€
sistemet tribologjike né makina, dhe me kété né reduktimin e ndotjes
sé ambientit nga humbjet energjetike.

Né két€ punim do t€ shtjellohet efikasiteti 1 dy llojeve té materialeve
kompozite qé né ményra komplementare dhe t€ ndryshme ndikojné
né reduktimin e humbjeve energjetike né makina motorike. NE&
pjesén e paré t€ punimit do t€ diskutohet pérftimi i organik/MoS2
kompoziteve (Fig 1) dhe ndikimi i tyre n€ reduktimin e férkimit.
Eksperimentet tregojné g€ distribuimi i MoS2 nanostrukturave né
matricén organike ésht€ me shumé réndési pér pérftimin e férkimit t&
ulté. Ky punim do t&€ shqyrton mekanizmat sipas té€ ciléve kéto
kompozite formohen dhe mundésité pér optimizimin e pérftimit t&
tyre né kushte té makinave motorike. N€ pjesén e dyté t€ punimit do
té analizohet lubrifikimi efikas i Al-Si legurave hiper-eutektike. Pér

17



shkak t& densitetit t€ ulté, kéto legura po pérdoren gjithnjé e mé
shumé né vend té materialeve konvencionale pér prodhimin e
detaleve t€ makinave. Né két€ punim do té prezantohen rezultatet
nga testimi eksperimental i reaksioneve mekano-kimike né mes t€
aditivéve né€ lubrifikant dhe Al-Si legurave dhe ndikimi i tyre né
minimizimin e férkimit.

Fjalé ¢elés: Alumin-Silikon
(Al-Si) kompozit,
Molybden DiSulfidi
(Mo0S2) kompozit, férkimi,
makina motorike,
tribologjia

Fig 1. Kompoziti organik/MoS2 —
Transmission Electron Microscope image

Referencat

1. COM(2017) 675 final; Delivering on low-emission mobility A
European Union that protects the planet, empowers its consumers
and defends its industry and workers

2. European Commission. Regulation (EC) no 443/2009 of the
European parliament and of the council setting emission
performance standards for new passenger cars as part of the
community's integrated approach to reduce CO2 emissions from
light-duty vehicles

3. Nakamura, T., Improvement of fuel efficiency of passenger cars
by taking advantage of tribology. Tribology Online, 2017. 12(3):
p. 76-81.
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ZBATIMI | MATERIALEVE KOMPOZITE NE LEMIN E
INXHINIERISE MEKANIKE

Hysni OSMANI#, Rrahim MAKSUTIB

a. Universiteti i Prishtinés “Hasan Prishtina” Fakulteti i
Inxhinierisé Mekanike, Kodra e Diellit, p.n. 10000 Prishtiné
hysni.osmani@uni-pr.edu
b. Universiteti i Mitrovicés “Isa Boletini”, Fakulteti i Gjeoshkencave
Rr. Parku Industrial, p.n, 40000 Mitrovicé

Materialet kompozite, t€ formuara me bashkimin e dy e mé tepér
materialeve t€ ndryshme, t€ cilat kan€ veti mekanike dhe fiziko-kimike
mé t€ mira se secili veg e veg, kané gjetur zbatim t€ konsiderueshém né
1émin e inxhinierisé mekanike.

Pér shkak t€ vetive specifike té tyre, materialet kompozite mund té
pérdoren pér detale dhe konstruksione makinerike qé duhet t€ sigurojné
fortési t&€ madhe, peshé specifike té vogél, pércueshméri termike t€ mir€,
rezistencé t€ madhe ndaj thyeshmérisé n€ goditje etj.

Pérdorimi i kétyre materialeve ndikon drejtpérdrejt n€ afatin e shérbimit
t&€ detaleve dhe konstruksioneve, sepse vetité mekanike, t€ cilat kéto i
sigurojné, jané baz€ pér llogaritje dhe dizajnim duke u mbéshtetur né
géndrueshméring statike dhe dinamike t€ cilat duhet t€ pérballojné gjaté
kohés sé eksploatimit.

Pérparési e pérdorimit t€ materialeve kompozite n€ 1€min e inxhinierisé
mekanike &shté edhe mundésia e pérzgjedhjes s€ shumé materialeve
gjaté procesit t€ konstruktimit dhe pérdorimit t€ tyre.

Lloji 1 matricés (mbushésit) ndikon mjafté né vetit€ eksploatuese t&
kétyre materialeve dhe t& produkteve t€ fituara, andaj n€ varési t€ saj
duhet t€ zgjedhet edhe ményra e pérftimit dhe e pérpunimit t€ detaleve
dhe konstruksioneve inxhinierike. Pér kété géllim pérdoren kompozitet
me matric€ metalike, geramike dhe polimere.

Zbatim t€ vecanté né€ inxhinieri mekanike kané kompozitet me fortési t&
lart€ t€ cilat pérftohen me metalurgjingé e pluhurit dhe pérdoren pér
formésimin e pllakave prerése pér pérpunim me prerje me metodén e
shpimit, e frezimit, ¢ tornimit dhe t€ pérshkimit. Metalet e forta gé
pérdoren pér kéto pllaka prerése pérbéhen nga matrica me fortési t&
madhe dhe t€ géndrueshme né temperatura té larta, si¢ jané karbiti i
volframit, karbiti i titanit dhe karbiti i niobit, kurse pér cilési t€ vecanta
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té sipérfaqes s€ pérpunuar pérdoret karbiti i molibdenit, karbiti i kromit
dhe karbiti i vanadit. Si material pérforcues pérkatésisht lidhés, mé sé¢
shpeshti pérdoret kobalti, por mund t€ pérdoret edhe nikeli dhe hekuri.
Kéto produkte zakonisht i nénshtrohen edhe procesit t€ sinterimit.

Fjalé celés: materialet kompozite, pllaka prerése, inxhinieri
mekanike

Referencat
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Development of technology and needs for composite materials is
actual request in different fields. In general the Composite Materials
are the combinations of the two or more individual materials with
different properties. The individual properties of the materials are
the initial points that contribute for the amelioration of the
properties during the composition in different directions or different
axes. The improvement or increasing the requested parameters is
focused in following ratios: Strength-Weight; Strength-Durability;
Strengthening —Bearing Capacity, etc.

In our study the application of the composite materials will be
limited in engineering fields or direct in Civil Engineering.

Materials properties, including the physical and mechanical ones
will be used in strengthening or increase the bearing capacity of
concrete elements, from our point of view: internal and external
strengthening. The properties of materials, in our case the properties
of Polymer materials will be used in increasing the flexural
behavior; increasing the behavior in cracking stage and
improvement the behavior the masonry structures under different
type of loading.

Our work in this paper is oriented in full filling the requests
according the European Standards and main aim is to improve the
behavior of the elements of structures or structures in general. Also
the durability concept will be presented the behavior the structures
under several environmental conditions and applications the
composite materials such grouts or coatings layer in contact surface.
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Also the facades in contemporary architectural constructions will be
part of our analysis, focused on the visual aspect and durability of
facades.

The different applications of composite materials are directly in
relations of copolymerization process, especially in some typical
requested parameters, including the thermal bridge or other
efficiency parameters.

We want to show in this paper the wider application of composite
materials in different interdisciplinary fields.

Keywords: Composite Materials; Tensile strength; FRP;
Strengthening the structures; Concrete;
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Ciklodekstrinat, té cilat jané komponime me natyré oligosakaride
ciklike, ¢do dité e mé tepér gjejné aplikim né fushat e ndryshme té
farmacisé. Ké&to komponime pér shkak té strukturés sé tyre
karakterizohen me formimin e komplekseve supramolekulare té
inklusionit dhe pérdoren gjerésisht si eksipienté farmaceutiké.
Pérvec rolit té tyre solubilizues, gé para sé gjithash konsiston né
pérmirésimin e tretshmérisé dhe rritjen e biodisponibilitetit té
barnave, ciklodekstrinat luajné edhe role té tjera si né pérmirésimin
e stabilitetit pérmes enkapsulimit t&€ komponimeve vepruese,
kontrollin e lirimit té tyre, pérmirésimin e tipareve organoleptike té
barnave, evitimin e papajtueshmérive té pérbérésve té ndryshém né
té njéjtin formulim [1,4]. Né anén tjetér, aktualisht ekzistojné edhe
produkte medicinale né té cilat ciklodekstrinat nuk luajné rolin e
eksipientit ~ farmaceutik, por paragesin  pérbérésin  aktiv
farmaceutik.[2,3] Né kété prezantim do té diskutohen disa aspekte té
cilésisé, té sigurisé dhe té efikasitetit t& kétyre produkteve medicinale
dhe do té argumentohen avantazhet e tyre né raport me terapité
ekzistuese, duke marré si shembull barin sugamadeks. Ky bar
paraget njé gamma-ciklodekstriné té modifikuar i cili i takon klasés
sé barnave té njohur si agjentét selektivé té lidhjes me miorelaksanté
(ang. relaxant-binding agent) dhe pérdoret pér anulimin e bllokadés
neuromuskulare té shkaktuar nga relaksuesit muskuloré gjaté
anestezisé sé pérgjithshme.

Fjalé celés: ciklodekstrina, sugamadeks, relaksuesit muskuloré
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Molecular Dynamics (MD) represents an atomistic simulation method used
amongst other purposes also to gain structural and dynamic comportment
comprehension about a vast number of phenomenon’s that take place in the
nanoscopic materials (from metals to biological molecules) [1]. This
method designates the interacting forces between atoms by using
interatomic potentials and tracks the trajectory of these atoms as they move
among nearby atoms using Newton’s Second Law of Motion. The NanoCar
Race [2] — a car race at nano dimensions with the primary aim to foster
interdisciplinary  collaborations between synthetic chemists and
experimental physics was held on May 2017 [1], in Toulouse (France). In
this race the participants had as a task to design and synthesize a nanocar
and drive it on a metal surface at ~5 K with a scanning tunnelling
microscope (STM) tip for 100 nm (on gold) or 150 nm (on silver). The
propulsion method had to be either the tip-induced electric field gradient or
the inelastic electron tunnelling current. The race was won by ‘’Dipolar
Racer’” a NanoCar designed by Tour’s group. This NanoCar (Figure 1A)
was a two-wheeled, single-molecule vehicle with adamantane tires [2][3].
During the race it realized an average speed of 95 nanometers per hour.
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Figure 1. A) The 3D chemical structure of the “’Dipolar Racer’’ NanoCar’
and B) The geometry of the Nanocar deployed onto the Au (111) surface.

In order to evaluate the interaction, orientation and thermally driven
behavior of this “’Dipolar Nanoracer’ (Figure 1B) MD simulations (by
applying COMPASS 1l Force Field) where performed at different
temperatures (0, 5, 50, 100, 150, 200, 293 K) using the NPT ensemble (in
connection with Berendsen thermostat, using 0.1 ps decay constant), with a
1 fs time step and the total simulation time of 500 ps. The aim of this work
was to understand why Tour’s group used: a) this design for their car; b)
the Ag surface instead of Au surface (used by other groups); and c) which
structural features are undesirable for construction. Is it possible to
improve this NanoCar’s design?

Keywords: NanoCar, Dipolar Racer, Molecular Dynamics, COMPASS II
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Electrochemical methods for polluted water treatment are being
studied widely as they offer a clean and effective way for organic
chemicals destruction. Electrochemical degradation of organic
pollutants is brought about in two main ways; direct oxidation of
molecules on the anode surface (mostly by hydroxyl radicals created
on it), and indirect oxidation by hydroxyl radicals produced from
Fenton’s reagent (H.0, + Fe**) which is generated in situ. The
second way is called the electro-Fenton process. In both cases the
process is performed in an electrolytic cell which is equipped with
given electrodes.

Since an electrolytic process is in consideration, it is obvious that the
material of electrodes plays a crucial role. In this work only the
anode material will be discussed, namely composite materials
Ti/lrO2-RuO, DSA (dimensionally stable anode) and Ti/BDD (boron
doped diamond) anodes.

DSA anodes are a group of anodes which are resistant to material
loss during long time electrolysis at high current intensity. They are
mixed metal oxides deposited on proper pure metal substrates such
as titanium Ti. One method of preparation can be thermal
decomposition of metal salts (Lyons and Floquet et al, 2011). Unlike
carbon anodes that are destroyed during electrolysis the DSA anodes
preserve their geometrical form and physical chemical properties.
The DSA anode has been developed to catalyse chlorine production
but it is used also in environmental electrochemistry (Sopaj et al,
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2016) for the degradation of various water pollutants such as
medicaments pesticides etc.

BDD is a high overpotential oxygen evolution anode with
outstanding oxidation power towards organic pollutants (Sopaj et al,
2016). It can be prepared by hot filament chemical vapour
deposition method (HFCVD) (Perret et al, 1999).

It will be shown that Ti/IrO2-RuO. DSA can be used for degradation
of medicament pollutants in direct anodic oxidation as well as in
electro-Fenton process, while BDD is the most successful material
currently used for water pollutants removal in either electrochemical
polluted water treatments.

Key words: Materials, anodes, preparation, pollutant, degradation.

References

1. A. Perret, W. Haenni, N. Skinner, X.-M. Tang, D. Gandini, C.
Comninellis, B. Correa, G. Foti, Electrochemical behavior of
synthetic diamond thin film electrodes, Diamond and Related
Materials, 8 (1999) 820-823.

2. Flamur Sopaj, Nihal Oturan, Jean Pinson, Fetah Podvorica,
Mehmet A. Oturan, Effect of the anode materials on the
efficiency of the electro-Fenton process for the mineralization of
the antibiotic sulfamethazine, Aplied Catalysis B: Environmental,
199 (2016) 331-341.

3. Michael E. G. Lyons and Stephane Floquet, Mechanism of oxygen
reactions at porous oxide electrodes. Part 2—Oxygen evolution at
RuO,, IrO; and IrxRu; x O electrodes in aqueous acid and
alkaline solution, Phys. Chem. Chem. Phys., 13 (2011) 5314—
5335.

28


https://www.sciencedirect.com/science/article/pii/S0926337316304738
https://www.sciencedirect.com/science/article/pii/S0926337316304738
https://www.sciencedirect.com/science/article/pii/S0926337316304738

FORMIMI | SHTRESAVE ALKILE NE POLIMERE PER
APLIKIME BIO-MJEKESORE

Dardan HETEMI 2P Fetah I. PODVORICA,? Frédéric
KANOUFI,2 Catherine COMBELLAS,? and Jean PINSONA

2 Univ Paris Diderot, Sorbonne Paris Cité, ITODYS, 15 rue J-A de
Baif, 75205 Paris Cedex 13, France.
® Pharmacy Department, Medical Faculty, University of Prishtina
“Hasan Prishtina”, Rr. “Déshmorét e Kombit” p.n., 10000
Prishtina, Kosovo.

dardan.hetemi@uni-pr.edu

Ky punim paraget njé rrugé€ t€ re t€ lidhjes s€ grupeve alkile né
sipérfage polimereve pér pérftmin e materialeve kompozite té cilat
mund t€ pérdoren edhe né biomjekési. Strategjia mbéshtetet né
riorientimin e reaktivitetit t& radikalve aril€ (t€ fituar nga kripérat
diazonium) dhe formimin e radikalve alkilé. Eshté strategji e
posagme q€ &sht€ pérdorur né modifikimin e sipérfageve t&
ndryshme duke shfrytézuar shképutjen e atomit t€ H.[1] Kripa e 2.6-
dimetil benzendiazoniumit ka sjellje t€ vecanté fal pengesave sterike
qé 1 b&n€ 2 grupet metile né krahasim me kripérat e tjera
arildiazoniume, dhe pér shkak t€ késaj karakteristike nuk mund té
lidhet né sipérfage. Me gjith€ pengesat radikali 2,6-dimetilfenil ka
mundési g€ t€ shképuté atomin e jodit nga jodoalkanet (RI) [2], duke
gjeneruar radikalin alkil R* qé &shté i afté qé t€ lidhet kimikisht né
sipérfage t€ karbonit. Shtresa e tillé alkile pér shkak té lidhjes
kovalente me sipérfaqe té karbonit &sht€ shumé stabile dhe i reziston
edhe larjes n€ aceton dhe né toluen né Soxhlet pér 2h.

Né két€ ményré mund té fitojmé filma njéshtresor ose shumé
shtresor.
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Kétu né két€ skemé e prezantojmé modifikimin e sipérfages sé
polimereve si poly-(methylmethacrylate) (PMMA) dhe polyethylene
(PE) me grupe alkilkarboksilike. [3] Besojmé qé me két€ metodé
mund t€ lidhen barna té ndryshém [4] dhe n€ két€ ményré té
mundésohet aplikimi né mjekési pérkatésisht n€ farmaci.
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