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Ozet

Bu ¢alhiymanm amact organo-modifiye tabakah silikat (OMTS) Katkisinin,
polihidroksi butarat  (PHB) nanokompozit filmlerin - kristalizasyon  kinetigi
tizerindeki etkisini gozlemlemektir. Bu ¢alismada, farkh derisimlerde OMTS
iceren PHB nanokompozit filmler, eriyik kangtirma yontemi ile  hazirlandi.
Nanokompozit  filmleri, izotermal  olmayan  kristalizasyon  ekzotermleri
diferansiyel taramali kalorimetre analizi ile farkh sogutma hizlarinda belirlendi.
Deneysel veriler kompozitlerin kristalizasyon kinetigi 6zelliklerini belirlenmesi
amactyla kullamildi. Izotermal olmayan kristallizasyonda, yart kristallenme
zaman (1, »), Kinetik parametre F(T). goreceli kristallik derecesi (X,) gibi kinetik
parametreler, OMTS igeren ve igermeyen  ornekler arasinda Karsilasurildi.
Sonuglara gore, eksfoliye yapidaki tabakali silikalar ¢ekirdeklendirici olarak
davranarak kristalizasyon hizin arttirmistir,

Materyal ve Yiontem

Bu ¢ahgmada, Poli (hidroksibiitarat) (PHB) (Aldrich) ve ticari organo-modifiye
tabakah silikat (OMTS) Cloisite T0A (125 meq/100g kil, Southern Clay Products
Inc.)  PHB  nanokompozit  filmlerin  eriyik  kanstirma — yontemi  ile
hazirlanilmasmda  kullanildi.  Eiviyik  karstima Haake  Rheomixer 600
(Thermofisher) cihazr ile kapah kanstirma haznesinde, duvar  sicakhklan
155 "C de gergeklestirildi. Farkli kil oranlarindaki érnekler, rotor hizi 50 rpm’de
10 dakika siire ile kansurildi. Hazirlanan  6rekler Carver sicak pres kullanarak
film haline getinldi. PHB kompozitler 170 °C, 5 dakika bekletldikten sonra 2000

223



111, ULUSLARARASI POLIMERIK KOMPOZITLER SEMPOZYUMU, SERGISI VE CALISTAYl/
3rd INTERNATIONAL POLYMERIC COMPOSITES SYMPOSIUM, EXHIBITION AND WORKSHOP

psi basmg alunda 40 "C’ye sogutuldu. Sogutma ve isitma  sicakh@imm
kristalizasyon prosesinin iizerindeki ctkisi DSC analizi ile 50 ml/dak. azot
akisinda, 5, 10, ve 20 “C/dak. sogutma ve isitma hizlarinda yapildi. ilk olarak
ornekler 25 °C’den 190 °C'ye sitildi, sonra kristal ge¢misini silmek igin 190
"C'de 5 dak. bekletildi, daha sonra 6rnekler 190 "C*den -20 "C ye sogutuldu. Son
olarak drnekler 250 "C ye sitildi.

Tartisma ve Oneriler

Nanokompozit ~ filmlerin izotermal  olmayan  kristalizasyon — davramslarimi
tammlamak icin kristalizasyon sicakhgr (T,), goreceli kristallik derecesi (X,),
vari kristallenme zamani (t,,) gibi parametreler DSC analizi ile belirlendi.
Deneysel verilere, Avrami Jeziorny, Ozawa ve Lui Mo modelleri uygulanarak
kristallenme kinetik parametreleri elde edildi.

Katkisiz ve kil katkih PHB 6rneklerin kristallizasyon sicakhgi (T,) sogutma hizi
artik¢a diigtiigii gozlemlenmistir. Bu durum, kristallenme baslamasi igin gerekli
olan stirenin - sogutma  hizi arttikga  azalmasia  dolayisiyla  kristallenme
sicakhgmin artmasina sebep oldugu distinilebilir. Buna ek olarak, yiiksek
sogutma  hizlarinda  polimer  zincirlerin - harcketleri  kisitlanarak  beklenen
kristallenme sicakhginda kristallenemezler. Yart kristallenme zamam géreceli
kristallik - derecesini kullanarak  hesaplanmistir. Sogutma  hizi arttikga,  yan
kristallenme zamani azalmistir. Fakat, t,, degeri OMTS igeren drnekler igin daha
diigtik oldugu gozlemlendi. Bu durum, cksfoliye yapidaki kil tabakalarmin
polimer matriksi i¢inde ¢ekirdeklendirici olarak davrandiginin kaniudir. Diger bir
vandan, PHB-OMTS (%63 agr.) t,, degeri PHB-OMTS (°61 agr.) t, > degerinden
yiiksektir. Bu  durumda, yiiksck kil miktarinda, silika tabakalar  polimer
zincirlerin hareketini engelleyerck kristallenme  zamanlarim artmasima  sebep
olmustur.

Deneysel verilere  kristalizasyon  modelleri uygulandiginda. Avrami modeh
deneysel sonuglarla en uygun egriyi vermistir. Avrami eksponenti # katkisiz PHB
igin 4.7 ile 5.1, PHB-OMTS (°61 agr.) 3.0 ile 4.1, PHB-OMTS (%3 agr.) igin 3.6
ile 6.34 arasinda degismektedir. “»™ degeri sogutma islemi sirasinda 1s1l olmayan
ilg boyutlu ¢ekirdeklenerck biiytime siireci ile iligkilendirilebilir. “»™ degerinin
nanokompozit érnekleri arasinda farkhhk gostermesi, kil katkisinin polimer
zincirlerinin ¢ekirdeklenerek biiyiime tizerindeki ctkisini gosterir. Ozawa modceli
denceysel verilere uygulandiginda lincer olmayan cgriler elde edildi. Bu durum,
kristallenme sirasinda Ozawa parametresi “m™ degerinin sabit olmadigini ve
Ozawa modehinin gegerh olmadigimi gosterir.

Abstract

The aim of this study was to investigate the effect of organo-modified
montmorillonite  (OMMT)  addition on  crystallization  behavior — of
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polyhydroxybutyrate (PHB) nanocomposite films. In this study. nanocomposites
at different OMMT concentration were prepared by melt compounding method.
Non-isothermal crystallization exotherms of prepared nanocomposites  were
analyzed at different cooling rates by using differential scanning calorimetry
(DSC) and data were used to characterize the crystallization Kinetics of
nanocomposites. In nonisothermal crystallization, Kinetic parameters such as
relative degree crystallimty (X.). half” crystallization time (t;»), the Kinetie
parameter F(T). of pure PHB were compared with those of the PHB
nanocomposites. The results demonstrated that exfoliated structure of layered
stlicate acted as nucleation agent by increasing the crystallization rate constant.

Materials and Methods

In this study, poly (hydroxybutyrate) (PHB) (Aldrich) and commercial organo-
modified montmorillonite, Cloisite T0A (125meq/100g clay. Southerrn Clay
products Inc.) were used 1o prepare nanocomposites.

PHB nanocomposite films were prepared by melt intercalation method. Polymer
and clay were compounded by means of Haake Rheomixer 600 (Thermofisher).
The wall temperatures of mixing chamber were set to 155 "C. Samples al
different clay content were mixed for 10 minutes at constant rotor speed ol 50
rpm. The compounded samples taken from rheomixer were compression molded
via Carver hot press to form sheet like films. Samples were molded to form
rectangular sheet with dimensions 150x150x0.1 mm’. PHB composites were
heated without pressure for 5 minutes to 170 "C respectively. The specimens
were cooled down to 40 “C via city water supply flowing at same flow rate.

In order to evaluate temperature dependency of crystallization process, DSC
analyses were carried out under nitrogen flow of 50 ml/min with different heating
and cooling rates of 5, 10, and 20 "C/min. First of all; samples were heated from
25 °C 10 190 °C. and then in order to erase the crystal history. samples were kept
at 190 "C for 5 minutes. After that, samples were cooled down to <20 "C and also
kept at that temperature for S minutes. Then, samples were heated up to 250 "C.

Results and Discussion

In order to describe non isothermal crystallization behavior of nanocomposites,
parameters  such as  crystallization  temperature  (T.), relative  degree  of
crystallinity (X,). half crystallization time (t, ») were obtained via DSC analyses
by applying Avrami Jeziorny, Ozawa and Lui Mo models to experimental data.

Crystallization temperature (T,) of pristine PHB and its nanocomposites
decreased with increasing cooling rate. This could be attributed the lower time
scale that allow the polymer to crystallize as the cooling rate increases. therefore
requiring a higher undercooling to initiate crystallization. Moreover, when the
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specimens arce cooled fast. the motion of PHB molecules are not able to follow
crystallization temperature.

The half ume crystallization (1, ,) was obtained from relative crystallization data.
The higher the cooling rate, the shorter the time for crystallization was observed.
However, the t;» value of PHB-OMMT nanocomposite was lower than that of
pure PHB, signifying that exfoliated layered silicates act as nucleation agent,
therefore time needed to crystallization decreases. On the other hand, t, ; value of
the PHB-OMMT (3% w/w) nanocomposite was higher than that of PHB-OMMT
(1% w/w). This could be also attributed to steric hindrance to limit the
transportation of PHB polymer chains.

When the models were fitted to experimental data. it was found that Avrami
model gave the best fitting curve. The Avrami exponent # varied from 4.7 to 5.1
for pristine PHB, from 3.0 to 4.1 for PHB-OMMT (1% w/w) and from 3.6 to
6.34 for PHB-OMMT (3% w/w) nanocomposites. The values of »n for
nanocomposite varicd compared to pristine PHB. This could be due to
complexity of crystallization mechanics of nanocomposite systems. However,
when Ozawa method was applied, plots show that curvatures are far away from
being lincar indicates that the Ozawa parameter m is not a constant during
crystallization, indicating that Ozawa’s approach is not a good method to
describe the nonisothermal crystallization process of PHB nanocomposites.
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Ozet
Amag

Molekiiler  baskilama teknolojisi  segilen  bir - bilesige, benzerlerine  ve
enantiyomerine 6zel tanima 6zelliklerine sahip polimerlerin hazirlanmasinda
hizla gelisen bir teknolojidir. [1]. Molekiiler baskili polimerler (MIPler)
clektrotlarin - modifikasyonu  dahil - bir  ¢ok analitik  kimya  alaminda
uygulanmustir. Boyle bir modifikasyonun amaci se¢imliligi ve duyarlihg
artirmakur. Karbon pasta ve grafitle birlestivilmig Polimerler gibi yigm
modifiye kompozitlerin hazirlanmasmim  arastirmalant yapilnisur. Yapilan
cahgmalarda tlaglar, pestisitler ve inorganik tirler gibi analitler basariyla
baskilanmig  ve elekroanalitik  yontemlerle bu tip kompozitlerin analizi
yapilmigtir, [2]. Bu ¢ahsmanimn amact molekiler baskili polimerlerle behirli bir
pestisit i¢in se¢imli ve duyarh bir voltammetrik sensor gelistirmektir. Bu
calismada MIP  lerin hazirlanmasi,  farkh  yaklasimlarla MIP - modifiye
kompozit elektrotlar ve voltammetrik tayin ile elde edilen sonuglara dair bazi
detaylarn incelemek amaglanmistr.

Anahtar Kelimeler: Molckiiler baskili polimer, karbon pasta clektrot,
pestisit
Materyal ve Yontem

MIP sentezi olduk¢a basit ve pahah olmayan bir yontemdir. Kisaca. kahp
molekiil uygun bir ¢ozgen i¢cinde fonksiyonel monomerlerle belli bir siire 6n
diizenleme islemine birakihr, daha sonra bu ortama ¢apraz baglayicilar ve
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radikal bir baslatucr cklenir, kanisim  genellikle asiularak  polimerizasyon
baglatilir ve molekdiler baskili polimerler elde edilir..

Polimerizasyon boyunca kalip molekiil ile fonksiyonel monomerler arasida
komplcksler  olusur.  Polimerizasyon  sonrasi kahp molekiiliin - ckstrakte
edilmesiyle baskili tiirlerin izinin kaldigi baskih polimerler elde edilir, sonug
olarak bu polimer kalip molekiile gok benzer yapilari igeren bir kanigimda bile
secimli olarak baskilanan molekiilii geri baglar. [3].

Kompozit elektrodun (MIP-CPE) yapiminda toz halindeki grafit, MIP ve
baglayict (parafin yagr) ile agat havanda homojenize edildi. Son olarak
homojen pasta clekrot govdesi igindeki bosluga dolduruldu. Pestisit analizi
i¢in basit bir kare dalga voltammetri yontemi uygulandi.

Tartisma ve Oneriler

Molekiiler baskilama uygulamalar kimya. biyoloji ve miihendisligin bir ¢ok
alaninda 6zellikle sensor uygulamalarinda baglayicr material olarak [4].
baglama  denemelerinde  [S]. yapay  molekiillerde  [6],  katt  faz
ckstraksiyonunda yiizey tutucu olarak [7], kromatografide sabit faz olarak [§].
katalizde [9]. ilag gehistirme ve elemede [10] ¢ok ilgi gdrmektedir. Molekiiler
baskili polimerler ticari agidan da ilgi gormigtiir, Merck. baskilanmamisg
silikaya gore 11% daha fazla nikotin adsorblayan silica igeren “tiitiin
dumanmindan nikotini uzaklastiran silica jel filtresi” patentini almistir. Bu
malzeme sigara, puro ve pipo filtresinde kullanmak i¢in gehistirtlmstie [11].

imidacloprid, bocek ilact market zincirinin %611-15 ine karsihik gelen
neonicotinoid adh  diinyada  kullanmmi en izl biiviiyen  bocek  ilaci
smifindadir. 1991 de piyasaya sirildiginden beri, imidacloprid i¢eren
trtinler yaklasik 120 iilkede ziraatte (140 tan fazla ckinde), ¢imende ve eveil
hayvanlarda kullanilmak tizere satilmaktadir.

Bu c¢alismada molekiler baskih polimerlerle  yaygin bir pesusit  olan
imidacloprid®in - analizi i¢in  yeni  bir  basarih  elektrokimyasal — sensor
gelistirthmistir. Gelistirilen bu kompozit elektrot modifiye edilmeyen karbon
pasta elektrottan yaklagik 50% daha iyt yanit vermektedir. Bu yeni kompozit
clektrot imidacloprid ve benzer yapih pestisitlerin - analizi i¢in - gergek
orneklerde kullamlabilir,
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Aim

Molecular mmprinting technology is a rapidly developing technique for the
preparation of polymers having specific molecular recognition properties for a
given compound. its analogues or for a single enantiomer [1]. Molecularly
imprinted polymers (MIPs) have been applied in several arcas of analytical
chemistry, including the modification of electrodes. The main purpose of such
modification is improving selectivity and sensitivity. The preparation of bulk
(body) modified composites as carbon pastes and polymer agglutinated
graphite have been investigated. In all cases several analytes including
pharmaccuticals, pesticides, and inorganic species have been successtully
used as templates and analyzed with such devices in electroanalytical
procedures [2]. The aim of this work is to develop a selective and sensitive
voltammetric sensor for a pesticide using molecular imprinted polymers.
Herein, some details related to the preparation of MIPs, composite clectrodes
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modifiecd with  MIPs by different approaches and the results using
voltammetric detection are described.

Keywords: Molecularly imprinted polymer, carbon paste clectrode. pesticide
Material and Method

Synthesis of MIP is a relatively straightforward and inexpensive procedure. In
short, the molecularly imprinted polymer is prepared by mixing the template
molccule with functional monomers for a period of prearrangement in a
proper solvent, and cross-linking monomers, a radical initiator were added to
the solution. Subsequently, this pre-polymerization mixture is generally
subjected to heat in order to initiate polymerization. The complexes were
formed between the template molecule and the functional monomers. After
polymerization and extraction of the template molecule, the resulting
imprinted polymer possessing a permanent memory for the imprint species are
formed, cnabling the resultant polymer sclectively to rebind the imprint
molecule from a mixture of closely related compounds [3].

For construction of the composite electrode (MIP-CPE), graphite was
homogenized in a mortar with powdered MIP and the binder. Finally the
homogenized paste was used to fill a hole at the end of an electrode body. A
simple square wave voltammetric method has applied for the analysis of the
pesticide.

Discussions and Suggestions

Application of molecular imprinting has become attractive in many fields of
chemistry, biology and engineering, particularly as an affinity matenal for
sensors [4], binding assays [5], artificial antibodies [6], adsorbents for solid
phase extraction [7] chromatographic stationary phase [8], catalysis [9] . drug
development and screening [10]. Some commercial interest was also shown
by the fact that Merck patented a nicotine filter, "Silica gel filter for removing
nicotine from tobacco smoke" consisting of nicotine imprinted silica, able to
adsorb 11% more nicotine than non-imprinted silica. The material was
intended for use in cigarettes, cigars and pipes filters [11].

Imidacloprid belongs to the fastest growing class of insecticides, called
neonicotinoids, which are accounting for 11-15% of the total insecticide
market. Since its launch in 1991, products containing mmdacloprid have
gained registrations in about 120 countries and are marketed for use in
agriculture (for over 140 agriculturalcrops), on turf. on pets, and for
houschold pests.

In this study we developed a new successtul electrochemical sensor for a
common pesticide imidacloprid determination using molecularly imprinted
polymers. The developed composite electrode response was higher nearly
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50% than that of unmodified carbon paste clectrode. This new composite
clectrode can be used in real samples for determination of imidacloprid and its
analogues.
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One of the basic methods of preparation of photo-sensitive materials is the
modification of known polymers by introduction of strongly absorbing
groupings into molecule. The basic advantage of this method consists in
possibility of preparation of materials with various photo-sensitivity on the
basis of the same polymer.

From polymers widely used as a basic component of photo-sensitive
compositions — the polyvinyl alcohol (PVA), its esters of type of polyvinyl
cinnamates have a large value in technique. In literature the examples on use
of PVA with the side unsaturated groups for making of photo-resists or photo-
sensitive coatings have been described. The compositions prepared with use
ol some derivatives of PVA possess antibacterial and immunopotentiating
activity [1,2].

For this reason recently the works on moditication of PVA by various organic
compounds — anhydrides of saturated and unsaturated acids, acids and their
chloranhydrides. cpoxides, vinyl monomers, ctc., are carried out by a wide
range. The carried out numerous new and known reactions with participation
of hydroxyl groups of PVA allowed preparing the new valuable materials [3].

With the aim of introduction of unsaturated groups into side chain of PVA
macromolecule and usce of the prepared products in structure of photo-
sensitive polymer compositions we have carried out the acylation reaction of
PVA with chloranhydrides of vinyl(phenyl)cyclopropane carboxylic acids:

R—=CH—CH—COCI
7

\
CH,
~<¢cu:—(|'n}~ »{I(‘uz—(l'n%—f(‘u:—(l'n%

OH OCOCH—CH—R OH
N i

CH,
R=CH,=CH-, CH,=CHO -, CH, = CHCH,OCH, —, Ph
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Due to availability of intermolecular and intramolecular hydrogen bonds in
PVA which hinder carrying out of this reaction (yields of end products
become low and carrying out time of reaction — long) the acylation was
carried out in aqueous solution of interphase conditions. The optimal
conditions of carrying out of reaction have been found and varying it. PVAs
modified in various degrees have been prepared.

For increase of sensitivity of resist to irradiation and improvement of its
resolving capacity the polymer compositions including polymer (to 20%4)
sensitive to radiation, stabilizer (to 1%0) and solvent (to 80%) have been made.
In some cases it was also necessary to use sensibilizer.

By influence of UV-irradiation and temperature on film from these polymers
the process of their structurization was ivestigated. It has been estabhished
that, really. the made films are capable of structurization in influcnce of UV-
irradiation on them. The structure of the films by consideration of their
spectral (IR- and UV-) and thermal (TGA) data has been established. It has
been found that the studied films have m its composition the same functional
groups a number of which is changed at UV-irradiation of films and also after
thermal treatment.

The investigations showed that the made films show the best photo-sensitivity
and with increase ol degree of substitution in polymer component the photo-
sensitivity of resist is increased.
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ABSTRACT

Scope: Biodegradable natural fibers reinforced polymeric composites are
gaining grounds duc  to their  cco-friendliness,  cconomical advantages,
renewability and availability. Flax sisal, jute, hemp, ramie, coir, cotton etc
belong to most popular group of natural lingo cellulosic fibers which are being
used in various applications. Sisal. flax etc are dominating in composite
development due to their excellent mechanical properties. Tensile strength of
sisal fibre is reported in the range of 5S11-634 MPa. Several studies related to its
reinforcement with thermoplastics as well as with thermosetting resins are
available in literature [1]. The consistency in the mechanical properties of sisal
reinforced polymer composites is yet to be achieved because of significant
variations in properties of fibre itself. It has been reported that the age of plant.
chimatic conditions, extraction process, grading ete influence the properties of the
fibre to a great extent and thereby composites formed also shows variations [2].
A significant improvement in controlling the inconsistency in mechanical
properties of sisal polymer composites has been reported recently using sisal
micro-fibrils in the form of paper reinforcement, replacing sisal fibres. Sisal fibre
was converted to pulp and pulp was then used to make handmade paper. Then
paper so obtained was used to develop layered composites having excellent
uniform mechanical properties. In present investigations sisal micro-fibrils are
introduced in poly-olefins by melt mixing process. Mechanical and rheological
properties are reported here.

Material-Method A scrics of different compositions were prepared using sisal
micro-fibrils with LDPE and Polypropylene (PP) separately. Melt mixing of
LDPE and PP micro fibrils with was carried out on two roll mixing mill having
different speeds of rollers. After mixing for five minutes the roller were cooled
down and the solidified sheets of mixed material was removed. The mixed
material was cut into small size and transferred to a mould. It was compression
molded  to a sheet form having thickness of 2 mm. The moulding temperature
for polyethylene was 140°C and for polypropylene was 180°C. The samples were
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tested for mechanical and rheological properties.  Rheological properties were
evaluated using RS600 Rotational Rheometer. Parallel plate arrangement was
employed with 2.0 mm gap between parallel plates. Flow curves were obtained.

Discussion and Recommendations: Rheological properties under steady
state conditions were evaluated in the shear rate range of 0.1 to 100 I/s. Viscosity
increased with the addition of sisal micro-fibrils in the composites in all cases.
Shear thinning phenomenon was also observed.

Evaluated mechanical properties showed a consistent increased in tensile strength
and modulus of sisal LDPE composites i all the composites tested in present
investigation. Tensile strength of LDPE was 7.48 MPa that increased up to 15.61
MPa by reinforcing 35% by weight of sisal  micro-fibrils.  Significant
improvement in tensile modulus was also observed that increased from 117MPa
for LDPE to 570 MPa for 35 % of sisal microfibril reinforced LDPE.
Improvement in PP was also observed on reinforcement.

These results suggest further detailed studies on sisal micro-fibril reinforced
composites with other polymers to develop low density, low cost, non-toxic, high
specific strength, environment friendly polymer composites for industries such as
construction, automobile, furniture etc.
References
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Ozet

Tirkiye yilda 200000 ton Cam elyal takviyeli plastik(CTP) iiretmektedir ve
kompozit olarak diinyada en yiiksek boyutta tretilen olarak geridéniistime en
fazla ihtiya¢ duyulan malzemedir. CTP atuklarmin gerikazamim  ve  tekrar
kullanim anlamida birkag uygulama(1-3) olmasma ragmen malzemenin ilk
asamada kinthp ogiitilmest gerckmektedir. Calismamiz bu mekanik islemlerde
tiiketilen enerji tGzerine yogunlagmistir, Polyester ve cam elyafi, kostik gibi bir
kimyasala  zayithk  gostermektedir.  Kostigin(sodyum  hidroksit) degisik
konsantrasyonlarda ve islem  sicakhiklarinda etkilerint incelemek  amaciyla,
kirlma sirasinda tiiketilen enerji bir ¢arpma test cihaz (FractoVis Plus diisen
agirhk cihazr) ile olgiilmigtir. Amacimiz CTP atiklarmin ¢imento finnlarinda
kullanimi veya dogrudan yakma amaglanyla kinlmasi ve ogiitiillmesi sirasinda
titketilen enerjinin minimizasyonudur. Malzeme olduk¢a sert bir malzemedir ve
keza cam elyaf mekanik islemler sirasinda sicakhigin ve gerekli enerjinin artigina
neden olur.

Onceki ¢ahsmamizda(4). CTP malzemenin organik ¢oziiciilerde sisme miktarlar
incelenmis ve metil el ketonun %430 gibi maksimum oranda sismeye ve kiitlesel
yogunlugunun 1.19 dan 0.96 griem’ ‘¢ diismesine neden oldugu goriilmiistiir.
(oziiciiniin - gerikazammi ve tekrar kullanmmn olasidir ama sulu ¢ozeltilerle
cahismak herzaman tercih edilen bir ¢oziim olacaktir,

ilk asamada sabit kostik soda derisiminde  ve islem siiresinde. ¢ farkh
sicaklikta 25, 60 ve 90 "C de ¢ahisilarak garpma testi ile tiiketilen enerji
olgtilmistiir..ikinci  asamada sabit sicaklik ve islem siiresi ile 5. 10, ve 15%
NaOH  ¢ozeltlert kullanilmistir,

Kullanilan kompozit plakalarr 100x100x3 mm boyutlarinda NaOH ¢ozeltilerine
daldirlarak 25, 60 ve 90 "C lerde bozundurulmuslardir. CTP yaklasik %30 cam
clyaf ve kalsit igermektedir.
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Pik kuvveti ile absorblanan enerji. islem gormemiy CTP auklart igin sirasiyla 499
N ve 2.96 J bulunmustur. Degisik konsantrasyonlarda ve sicakhiklarda kostik ile
yapilan islemlerde clde edilen kuvvet ve enerji degerlert ilgili - grafiklerde
verilmigtir. CTP deki en yiiksek orandaki bozunma(hidroliz), 100N pik kuvveti,
absorblanan enerji ise 1.03 J ile mekanik iglemlerde  pik kuvvetinde "o80,
absorblanan enerjide ise %66 ekonomi elde edilebilecegini gostermektedir.

Sonug olarak kostik soda konsantrasyonu ile sicakhik artisi kuvvet ve kirillma
enerjilerinde diisiige neden olmusglardir. Boylece %135 kostik soda ve 60 "C de 72
saat islemle %60 a varan enerji ckonomisi saglanmaktadir. CTP auklarimm Kirma
ve ogtitmerglemlerimin kolaylagsmasi ve bakim masraflarinda saglanacak ckonomi
prosesin ilave avantajlart olacakur.

Abstract

Turkey produces nearly 200000 tons of GRP material annually and it is the
highest volume composites and therefore most in need of recycling. Although
there are several arcas for the recovery and reuse of GRP wastes(1-3), it is
needed the material to be crushed and ground at the first stage. Our cffort 1s
concentrated on the energy consumed during these mechanical operations. For
this purpose it is intended to use the weakness of polyester and glass fiber toward
caustic soda. In GRP composite material recycling, the effect of sodium
hydroxide concentration and treatment  temperature — on the amount of energy
consumed during fracture 1s measured by using an impact tester.

It was a dropweight impact tester, brand name was FractoVis Plus.

In our previous study swelling of GRP wastes in organic solvents(4) taking mnto
account of the solubility parameters were investigated. Experiments showed that
methyl cthyl ketone(MEK) solvent gave maximum swelling of 30% and bulk
density of composite material decreased from 1.19 10 0.96 gr/cm’ (3) .Although
recovery and reuse of MEK is possible using aqueous solutionsare always
preferable.

Our purposc is to minimize the energy consumption during crushing and grinding
of the waste material to be used in cement kilns or incineration purposces. The
material is very hard and glass fibre also causes to increase the temperature as
well as energy needed during the mechanical operations.

In the first stage, at constant concentration of caustic soda and time of treatment |
three different temperatures., 25, 60 and 90 “C are taken to view the quantities of
energy consumed during impact testing. In the second stage.  constant
temperature and time of treatment are used with 5, 10, and 15% NaOH w
solutions. As a result of the experiments we have reduced the amount of energy
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spent on mechanical operation by the treatment of GRP wastes with  caustic
soda.

Composite structure is subjected to degradation by soaking them into NaOFH
solutions, 100x100x3 mm GRP picces are used throughout the experiments. GRP
used here contains approximately 30% glass fiber and calcite.

Pcak force and absorbed energy for fracture of untreated GRP wastes are found
as 499 N and 2.96 J respectively. The measured peak force and fracture energy
at different percentages of NaOH solution and temperature are given in related
tables and figures.The highest amount of degradation of GRP waste which
reflects to the peak force as 100 N means that four fifth of the force disseapered
by the applied treatment. In a similar way absorbed energy decreases from 2.96)
to 1.03 J means that 66% of energy will be saved during crushing and grinding.

Figures 1 and 2 show us the changes of peak force by changing caustic soda
concentration and temperature,

Peak Force vs NaOH %
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Figure 1. Effect of NaOH concentration on the peak force. at 60 "C and 72 hours
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Peak Force vs Temperature
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Figure 2. Effect of temperature on the peak force at 10%  NaOH concentration
Figures 3 and 4 below  show us the relations between fracture energy and

temperature at 10% NaOH  for 72 hours treatment and fracture encrgy and
caustic soda concentration at 60 "C.

Fracture Energy vs Temperature
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Figure 3. Effect of temperature on the fracture energy at NaOH concentration of
I()“ 0
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Fracture Energy vs NaOH %
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Figure 4. Effect of NaOH concentration on fracture energy at temperature of 60
oc

As a result when temperature and percentage of  caustic soda solution are
increased, peak forces and fracture energies are decreased . So, with 15% NaOH
at 60 "C for 72 hours of treatment up to 60% of energy saving in terms  fracture
cnergy is obtained. Ease of crushing and grinding of the GRP wastes and
decrcasing the maintenance cost of the process equipment are the additional
advantages of this pretreatment.
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Amag

Bu ¢ahsmada, montmorillonit nanokilinin tabakalar arast ¢-mesafesiin temas
agist ve yiizey enerjisine olan etkileri incelenmistir. Saf” hidrofilik, 435-45
dimeul dialkil (Cl14-C18) amin ile modifiye edilmis (Nanomer 1.44P) ve
hekzadesiltrimetilamonyum bromiir (HDTMARB) ile modifiye edilmiy ¢ farkh
kil karsitlastinllnustir. Elde edilen sonuglara gore, katyonlarin organik katyonlar
ile yer degistirebilecegi ve tabakalar arasi mesafenin de arttigr goralmiistir. Her
ne kadar organofilik montmorillonit kilinin yiizey enerjisi daha disik ve organik
polimerlere daha uyumlu olsa da. suya kargi hidrofobik davranis gostermektedir.
Nanomer L44P’nin, digerlerine kiyasla daha yikscek olan, 2.56 nm’lik bir
tabakalar arasi d-mesafest ile 84.87'lik zamandan bagimsiz bir temas agisina
sahip oldugu tespit edilmistir.

Materyal-Yontem

2635-45 dimetil dialkil (C14-C'18) amin ile modifiye edilmiy (Nanomer 144P) ve
hidrofilik montmorillonit Sigma-Aldrich Co. dan temin edilmistir. Alta Acasar
Co."dan alinan hekzadesiltrimetilamonyum bromiir (HDTMARB)
[CH(CH,) s INBr(CHys); surfaktani, hidrofilik montmorilloniti modifiye ctmek
icin kullamlmistir. Organokil sentezi su prosediire gore  ger¢eklestivilmigtir:
Hidrofilik montmorillomt ilk olarak 80 “C’de 48 sa kurutulmus, 10 g kil 800 ml
sal” suda ¢oziindirtilerck magnetik kansturicida 550 dev/dak™da 21 sa sireyle
kanstimlmistur, HDTMARB in katyon degisim kapasitest (KDK) [v] deki prosedur
dikkate alinarak 138.88 meq/100 ¢ olarak tespit edilmistir. Katyon degisim
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kapasitesine karsilik gelen 5.16 ¢ HDTMAB 200 ml saf suya ilave edilmis. bu
karisim ise¢ yukanida bahsedilen soliisyona katilmistir. Karisim, 550 dev/dak’da
72 saat boyunca kanstinlhistur. Ardindan 4 sa ¢okelmest igin bekletilmis ve filter

kagidindan gegirilmistir. Kalan ¢amur. 80 °C’de 48 sa kurutulmus ve ardindan
agat havanda doviilmiistiir.

Nanokillerin silikat tabakalarn arasindaki ag¢ikhik (¢-mesafest) X-ismn Kirmimi
(XRD) (Bruker AXS-DS Advanced) yontemi ile, CuKa radyasyonu (2=0.15405
nm) kullamlarak belirlenmigtir. Nanokillerin temel o, mesafesi Bragg yasasi
(nA=2d sin0) [v] ile hesaplannistir.

Femas  agisi Olgtimleninde  kullanmilacak — sikistinilmis kil diskleri,
montmorillonitlerin bir el presinde (MSE-Teknoloji Ltd. Sti.) 510 N yiik altinda,
kahipta (i¢ ¢ap=23.0 mm) preslenmesiyle elde edilmistir. 2.75 g hk nanokiller 3
dak boyunca basing altinda tutulmus, ardindan yavasca kaliptan ¢ikarlnislardir,
Numunelerin temas agtlart bir optik gonyometre kullanilarak (Attension. Theta
Lite 100) saf su ile olgtilmustir. Temas agilar, gonyometreye biitiinlesik bir
dijital kamera kullanilarak. duragan damla yontemi ile 60 s boyunca él¢iilmiistiir.
Sonuclar, her numune igin farkh baélgelerden alinan ¢ 6lgiim sonucunun
ortalamast alimarak hesaplanmistir.

Tartisma ve Oneriler

Ozellikle polimer nanokompozitlerde kullanim alam bulan  montmorillonit
nanokilinin tabakalar arasi ¢-mesafesinin yiizey enerjisi ve temas agisina etkileri
arastinlnustir. Saf” hidrofilik, Nanomer L44P ve HDTMAB ile modifiye edilen
nanokillerin silikat tabakalari arasindaki mesafeler sirasiyla, 0.57, 2.56 ve 2.21
nm olarak hesaplannistir. Temas agilan ise sirasivla, 35,87, 84.87 ve 67.4° olarak
bulunmugtur.  d¢-mesafesinin - artmasiyla  temas agilarmm  da arttigi  tespit
cedilmistir. Polimerlerin hidrofilikligi ile organik olarak modifiye edilen killerin
hidrofobikligindeki artigin, nanokompozitlerde iyi dagilmig/ayrismig bir kil yapisi
ortaya koydugu bilinmektedir [z]. Tabakalara arasindaki mesafe meydana gelen
artisin temas agisinda meydana getirdigi artis ile zamana bagh temas agisi 6lgiim
tekniginin sonuglarina iliskin detaylarin ¢alismanin tam metin versiyonunda
sunulmasi planlanmaktadir.

Anahtar Sizciikler: Montmorillonit, nanokil, temas ag¢isi, nanokompozit.
Abstract
Objective

In this study. the effect of interlayer d-spacing on the surface energy and contact
angle of  montmorillonite  nanoclays was investigated. Three type of
montmorillonites, pure hydrophilic, modified with 35-45 wt.% dimethyl dialkyl
(C14-C18) amme (Nanomer L44P) and modified with (I-hexadecyl) tri-
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methylammonium bromide (HDTMAB), were used for comparison. According
to the results, it was found that cations can be replaced by organic cations and
interlayer spacing increases. Although organophilic montmorillonite clays whose
surface energy is lowered and is more compatible with organic polymers, they
shows hydrophobic behavior with water. Nanomer 1.44P was found to have a
larger interlayer ¢-spacing of 2.56 nm and also a larger time-independent contact
angle of 84.8° in comparison to the others.

Material-Method

Montmorillonite clay modified with 35-45 wt. dimethyl dialkyl (C14-C18) amine
(Nanomer 1.44P) and hydrophilic montmorillonite clay were obtained from
Sigma-Aldrich Co. The surfactant (1-hexadecyl) tri-methylammonium bronude
(HDTMAB) [CHA(CH>) < INBr(CHy)y purchased from Alfa Acasar Co. was used
to modify the hydrophilic montmorillonite. The synthesis of organoclay was
performed by the following procedure: The hydrophilic montmorillonite was first
dried at 80 °C for 48 h and then 10 g clay dispersed in 800 ml deionized water
and stirred with a magnetic stirrer for 21 h with 350 rpm. The cation exchange
capacity (CEC) of the HDTMARB was determined as 138.88 meq/ 100 g according
to the procedure at [x]. 5.16 ¢ HDTMARB equivalent to the CEC was dispersed in
200 ml deionized water and this mixture was added into the above mentioned
solution. The mixture was stirred for 72 h with 550 rpm. After that, the solution
was precipitated for 4 h and filtered. The moist solid material was dried at 80 “C
for 48 h and ground with an agate mortar.

The distance of silicate layers (d-spacing) of the nanoclays were determined by
X-ray diffractometer (XRD) (Bruker AXS-DS Advanced) using CuKa radiation
(2-0.15405 nm). The basal spacing of the nanoclays, . was calculated using
Bragg's law (n2=2d sib) [v].

To prepare the compacted clay mineral disks for the contact angle measurements,
the montmorillonites were pressed using a press (MSE- Technology Co.)
operated by hand to apply 510 N on a singleacting die-ram assembly (die inner
diameter=23.0 mm). Nanoclays weighing 2.75 ¢ were held at pressure for a 3
min dwell followed by slow ¢jection. The contact angle of the samples were
measured with deionized water using an optical goniometer (Attension, Theta
Lite 100). The contact angles were determined with the static sessile drop method
using digital camera equipped on the goniometer within 60 scc. The contact
angles were calculated as the average of three measurements taken on ditferent
regions of each sample.

Discussion and Suggestions

The eftect of interlayer d-spacing on the surface cnergy and contact angle of
montmorillonite nanoclays used especially in polymer nanocomposites  was
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studied. The distance between silicate layers of pure hydrophilic. Nanomer 1.44P
and modified with HDTMARB nanoclays were determined as 0.57, 2.56 and 2.21
nm, respectively. The contact angles of these nanoclays also found as 35.8°,
84.87 and 67.4°, respectively. An increase is found in contact angles when the d-
spacing increases. It is well known that, increased hydrophilicity of the polymer
combined with the increased hydrophobicity of the organically modified clay
leads 1o a well-dispersed/exfoliated clay structure in the nanocomposite [z]. The
details in the enhancement of hydrophobicity with interlayer spacing and the
results of ime-dependent contact angle measurement technique are expected to
be presented in the full-text version of this study.

Keywords: Montmorillonite, nanoclay. contact angle, nanocomposite.
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Yapi kimyasallari sektériinde yapilan Ar-Ge ¢alismalariyla elde edilen dirtinler
project ve uygulayier mithendislerin ufkunu a¢mis imkansiz gibi goriilenler
basanilmigtir. Bu sayede, yiizlerce metre yiiksekhge pompalanabilen betonu
iretmek miimkiin oldugundan 828 metre yiiksckliginde yapr inga edilmig. beton
dayanimlanndaki artiglara paralel olarak kullantlan yapr ¢eligi miktarr azalulng,
olumsuz hava kosullarinda 40°C gibi olumsuz hava kosullarinda beton dirctmek
miimkiin olmug. tretilen beton 4-5 saat uzakhga tasmmis. depreme dayanikh
yapilar inga edilmig, depremden hasar goren riskhi yapilar giiclendirilmis, baska
amagh inga edilen yapilar cgitim ve ogretim amaciyla kullantlmisur. Ornegin
Gankin Telekom binasi Karatekin Universitesine tahsis edilmesi iizerine, proje
firmasma binanm deprem giivenliginin kontrolii i¢in gerekli inceleme ve hesaplar
yapturilmistir. Bina SAP2000 programi ile modellenip incelendikten sonra 11.400
m* alanda 18 adet kolonda mantolama ve 45 adet betonarme perde yapilmistir,
Giglendirme ¢ahsmalarinda; Melamin stlfonat, sentetik polimer  yapistirma
cmiilsiyonu, fenol ve amin grubu igeren epoksi regine yapistiricilar, ¢imento
esash genlesme harcr kullamilmustir. Yapr kimyasallarinin etkisini tespit cumcek
amaciyla testler yapilmistir.  Giiglendirmeden sonra binanin en  tst katina
titresimli kayit cihazy yerlestirilerek yapilan incelemede eklenen betonarme perde
duvarlarin, yapimn rijithigini biyiuagi ve bina dayanmmmi artirdigy tespit
cdilmistir.
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Abstract

The CO, released during the production of cement is one of the major factors that
affect the environmental pollution. In order to gain I ton CEM | cement,
approximately 900 kg COs recerver is let out to the environment. Taking that the
cement production all around the world is nearly 3 billion tones into account, it
can be considered how much the flue gasses released by the cement factories
affects the greenhouse gas formation. Thus, using excessive cement in conerete
production causes an increase in environmental pollution. By using the
construction chemicals in order to produce concrete, more qualified concrete can
be provided as using less cement, the unit manufacturing cost can be reduced and
a major contribution can be provided for preventing the environmental pollution.

I'he products obtained from R&D studies that carried out in the construction
chemicals sector opened up the designer and implementer engineers horizon and
with these improvements. things seemed to be impossible are achieved. For
instance, since it is possible to produce the concrete that can be pumped at a
height of hundreds meters, a building which has a height of 828 m can be built, in
parallel with the increased concrete strength the amount of structural steel used
can be reduced, in unfavorable weather conditions such as — 40°C atmospheric
temperature it became possible to produce concrete, the produced concrete can be
transported to a distance far for 4 -~ 5 hours without a change in the concrete
viscosity. it can be provided that the structures are now more stable in the case of
an earthquake. it become possible to strengthen the structures which are exposed
to an carthquake and use them and the structures that are built for different
purposes can be turned into education and training aimed buildings.

The Cankirr Telekom building 1s assigned for the use as education and services
building of Karatekin University. There are more live loads on the buildings that
are being used for the education purpose then other structures. Due to the fact
that Cankirt is in first-degree seismic zone. the necessary examinations and
calculations were carried out by the project company and after the building is
modeled via the SAP2000 program and researched, 18 columns were jacketed
and 45 reinforced conerete were made in the area of 11.400 m”,

During the reinforcement works: different construction chemicals are used such
as Mclamine sulphonate polymer — based construction chemical. synthetic
polymer - based adhesive emulsion, two-component epoxy resin adhesive, three-
component epoxy resin casting mortar, and cement — based expansion mortar.

Before starting the reinforcement works: it is examined that the structural stecl
which is to be used mects the requirements of the TS 708 and earthquake
regulations, the aggregate which is used for the production of the concrete meets
the requirements of the TS EN 706 EN 12620 regulations, the cement meets the
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requirements of the TS EN 197-1 regulations, and the concrete mixing water
meets the requirements of the TS EN 1008 regulations via the laboratory tests.

In order to control the effect of the resin used, as it is seen in Pictures | and 2,
anchoring pull test has been performed on the iron bars. During the preparation
of the concrete used in the reinforcement, with the purpose of determining the
effect of melamine sulphonate polymer on the concrete quality, in the laboratory
environment, samples are taken also from the conerete produced without using
melamine  sulphonate polymer and their compression strengths have  been
determined. As a consequence of the evaluation of the test results, it has been
determined that the compression strength of the melamine sulphonate polymer
that has been added to the concrete, has increased at the amount of 25 %,

Picture 1,2: Anchoring pull test.

After completing the reinforcement works, the vibrations ol the building in the
direction of X and Y are recorded via the vibration recorder placed at the 7" floor
of the building and as these records are evaluated using the program ART 2.2,
it is found out that the adscititious reinforced concrete walls upgraded the rigidity
of the building and increased the strength of the building. In Fig. 1. the
measuring points of the reinforced building and in Fig. 2 and 3 Fourier

spectrum curves are confirmed.

GUCLEND M
PERDELERI

Fig. 1: Vibration measurement points.
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UZUN ELYAF TAKVIYELI TERMOPLASTIKLER
(LFT) UZERINE BiR DERLEME
REVIEW OF THE LONG FIBER REINFORCED
THERMOPLASTICS (LFT)

Tugba EYNUR, Burcu BAGCL Dr. Aref CEVAHIR
Cam Elyaf San. A.S.

k- 5 Karayolu Bayramoglu Sapagi, 41400 Cayiwrova Gebze- Kocaceli
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Ozet

Cam clyah katkih kompozitderin gelisimi, hafif ve zayif bir matrikste kiriflmalarin
yvayitlmasmi engelleyen elyal takviyesiyle daha  dayamikhi  malzemelerin
olusturulmast temeline dayanir. Distik giriiltic ve titresim soniimleme, yiiksck
korozyon direnci, siinmeye karsi direng, disiik maliyet ve hafiflik gibi 6zellikler
cam elyal” takviyeli termoplastik kompozitlerin otomotiv sanayinde metallerin
yerine tercih edilmesini saglayan bashca sebeplerdir.

1980lerin  baglarinda,  termoplastik — kompozitler ozellikle  cam  kege
termoplastikler, GMT — yiiksek sertlik ve darbe dayanmmlan sebebiyle otomotiy
endistrisindeki dis tagiyvier tnitelerin irciiminde kullamilmaya baslannustir. Bu
tip kompozitlerin geri donistiriilebilmesinin yani sira, yitksek uyum potansiyeli
ve ¢ok gesithi pargalarin birlestirilebilmesi gibi 6zellikler onemli avantajlar
olarak tanimlanmistir. On konsol, tampon tasiyicilary, akii akiimiilator kutular ve
déseme alu sistemleri gibi tipik otomotiv uygulamalar hizla baytiyen pazarlardir.
Yiiksek dayamikhlik ve mekanik performans gerektiren ¢esith arag pargalan
alternatif tiretim yontemlerinin olusmasimi saglammstir. GLFT(granil uzun elyatl
termoplastik), DLEFT (direk uzun elyafh termoplastik) ve IMC LET (enjeksiyon
kahplamali uzun elyafli termoplastik) en ¢ok kullanilan LFT tretim teknikleridir.

Bu makalede, LET tretim tekniklerinin karsilastrilmasimim yani sira polimer
matriksi ve cam elyaf miktarimin mekanik performans Gizerine ctkileriyle ilgili
rakamsal verilerden bahscdilmistic,. Aymi zamanda, LFT kompozit iiretiminin
marketteki gelisimiyle ilgili bilgilere de yer verilmistir.
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Abstract

Evolution of fiber reinforced composite were based on the idea that immersing of
fibers in a matrix of a light weight and lower strength material could obtain a
stronger material in which the fibers stop the propagation of the cracks in the
matrix. Properties like: low noise and vibration damping, high corrosion
resistance, reduced tendency to creep, low cost and light weight  of the fiber
reinforced thermoplastic composite were the major reasons to be chosen in
automotive industries to replace metals.

At the beginning of 1980°s thermoplastic composites (especially glass mat
thermoplastics, GMT) in structural applications have played a greater role in the
automotive industry since it enhanced high stiffness and impact strength. High
integration potential and consolidation of various parts into one single component
in addition to recycling properties of this type composite was rapidly being
recognized as major advantages. Typical automotive applications like dashboard
carriers. technical front ends. bumper carriers. battery trays and underfloor
systems were rapidly growing market. In the various parts of vehicles in which
higher durability and mechanical performance were needed. brought the idea of
different manufacturing methods into the mind. GLFT (granule long fiber
thermoplastics). DLFT (direct long fiber thermoplastics) and  IMC LFT
(injection molding compound long fiber thermoplastics) are the most widely used
methods in LFT manufacturing.

In this review. in addition to compare the manufacturing technologies, some
numerical data are also introduced to observe the effect of variation in polymer
matrix and variation in the glass fiber content of LFT composites to the
mechanical performance. Also, the trend in production of LFT composites in the
market 1s discussed.
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POLYMER COMPOSITION MATERIALS ON THE
BASIS OF MODIFIED MIXTURES OF
THERMOPLASTS

Z.N.Guseinova

Institute of Polymer Materials of Azerbaijan National Academy of
Sciences, AZ5004, Sumgait, S.Vurgun St. 124

IPOMaQ science. az

Abstract

Thermoplasts — polyethylene, polypropylenc are widely used in various ficlds of
technique as the construction materials. However, the compositions on the basis
of individual thermoplasts don’t possess necessary operational indices, cte [1].

With the aim of preparation of composition materials on the basis ol mixture
PE+PP with special properties — thermal stability, cracking resistance, impact
viscosity, ete. it is advisable their modification by clastomers and weakly
structured components [2.3].

We have investigated the modification of mixture LDPE (MFI-7.2 ¢/10 min) and
isotactic PP (MFI-2,0g/10 min) at ratio 95-85+5-15 mass h. As the modiliers
were used: elastomers — BSR, BNR-40 and BR-20-55, structured component ol
selentum: glycol (0,3 mass.h, product of interaction of sodium selenide with
cthylenechlorohydrin, industrial stabilizer (dilaurylthio-dipropionate, 0.3 mass h)
and stearic acid (2,0 mass h). The mixing of components with mixture PE+PP
was carried out on rollers at 145-155°C for 15-20 min. The samples for
determination of physical-mechanical properties have been prepared by pressing
of compositions under pressure 10 MPa at 180-190°C' for min. The basic indices
of physical-mechanical properties have been determined.

With the aim of increase of elastic phase of compositions 5 mass.h of the above-
mentioned elastomers is introduced to mixture PE+PP.

The best physical-mechanical characteristics have been prepared by mixtures
containing BNR-40 which is explained by availability of reactive — CH groups in
its structure. Our investigations showed that selenium. tellurium and sclenium
containing compounds favor change of permolecular structure of mixtures of
thermoplasts forming, similar to sulphur, centers of intermolecular bonds of type
of interpenetrating nets [2.3].
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The stability of the modificd mixtures PE+PP at accelerated light-aging and also
thermal-aging at 120°C for 500 h has been studied.

The prepared compositions have higher resistance to light- and thermal aging
which is explained by synergetic effect of modifying additions, their interaction
in mixture. After 500 h of light- and thermal aging the compositions keep their
physical-mechanical properties on sufficiently high level -~ 65-70% and 70-75%
respectively.

An introduction of elastomers into mixture of PE+PP changes a degree of
crystallinity of thermocelastoplasts with simultancous destruction of permolecular
structure of elastomer with increase of its dispersity which leads to the increase
of impact resistance of compositions and along with modifying additions lead to
the increase of hght- and thermal stability.

Reference
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PLA ESASLI FILMLERIN ISI VE BASINC
YARDIMIYLA KENDINE VE EVOH FILMLERE
YAPISMA DAVRANISININ INCELENMESI

INVESTIGATION OF SEAL BEHAVIOUR AND
ADHESION TO EVOH OF PLA BASED FILMS BY THE
HELP OF HEAT AND PRESSURE
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Amag

Bu c¢alismanin amaci, PLA csash filmlerin asi yardimiyla  Kendilerine  ve
yapistirier - yardimiyla  bariyer  film poli(etilen-ko-vinil —alkol) (EVOILI)™ a
yapisabilme Ozelliklerinin soyulma testleri ve yapisma enerjisi kavramlariyla
incelenmesidir.

Materyal-Yontem

Cahymada, sat” PLA, poli(etilen glikol) (PEG) ile plastiklestirilmis  PLA
(PLA/PEG). PLA/Kil ve PLA/PEG/Kil nanokompozit filmleri ve PLA poh
(etilen-ko-etilakrilat-g-maleik anhidrit) (EEA-MAH) vePLA/poli(etilen-ko-metil
akrilat-graft-glisidilmetakrilat) (EMA-GMA) clastomer karigimlarimn
hazirlanmasida eriyik  harmanlama  ve eriyikten film  ¢ekme  yontemleri
kullanilmisur.  Oncelikle filmlerin - mekanik, termal ve  yiizey  ozellikleri
incelenmistir. Hazirlanan filmlerin kendine yapisma 6zelliklerinin belirlenmesi
icin sabit basingta farkh sicakhk ve strelerde yapistirma islemi yapilns, clde
cdilen filmlere uygulanan soyulma testleri uygulanarak sicakhk-yapisma egrileri
elde edilmistir. Bu filmlerin bariyer film olarak kullanilan EVOH "a yapisturilmas:
amaciyla politiretan (PU) esash endistriyel yapistiricr sabit oranlarda kullanilns.,
yapisma  dayammlart  ol¢tlmis,  yiizey  ozellikleriyle  ihskilendirilmeye
calistlnistir.

Tartisma ve Oneriler

Saf PLA™ ya kil ilavesinin modiiltinii, PEG ilavesinin PEG ilavesinin kopmadaki
uzama miktarint ve elastomerlerin ¢ekme dayanimmuni arttirdigimi gostermistir.
PLA/PEG, PLA/PEG/KiIl  ve  PLA/clastomer  Kansimlart  satt PLA  ile
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kargilastimldiginda termal 6zelliklerinin iyilestigi gortilmustir. Saf PLA" ya
kivasla diger filmlerin isil yapisma baslangig sicaklik degerlerinin yiiksek oldugu
goriilmiistiir. Bunun yanmda bu filmlerin isil yapisma dayammlar sat PLA™ ya
kivasla gelismistir. Calismanin ikincei kisminda, PLA esash filmler ile PU esash
yapistiricr kullamlarak hazirlanan EVOH igerikli ¢ok kath filmlerin yapisma
davraniglart incelenmigtir.

The Aim of Study

The aim of this study is to investigate the properties of heat sealing and adhesion
behavior of PLA based packaging films (neat-PLA, poly(ethylene glycol) (PEG)
plasticized PLA. their organoclay based nanocomposites and epoxide or maleic
anhydride  modified ethylene acrylate  copolymer  blends  of PLA) to
poly(ethylene-co-vinyl alcohol) (EVOI) barrier film by performing mechanical
tests and thermodynamic adhesion theory coneept.

Materials-Methods

All the samples were prepared by melt compounding and molten film casting
process. First of all, the mechanical, thermal and surface properties of PLA based
films were examined. In order to determine the heat seal behavior, the sealing
was carried out at constant pressure and dwell-time but at varying temperatures.
The seal curves of films were obtained via peel tests. The adhesion behavior of
PLA based films to EVOH were examined by peel tests and work of adhesion
approach as a function of polyurcthane adhesives.

Discussion-Conclusions

The results showed that the addition of clay to the PLA increased the modulus of
the films, but the addition of PEG decreased. In comparison to neat-PLA. the seal
initiation temperature of all other films was higher. On the other hand. the scal
strength of these films were higher that that of neat-PLA. In the second part of
the study, adhesion of PLA based films to the EVOH was investigated.



1. ULUSLAKAKASI POLIMEKIK KOMPOZITLER SEMPOZYUMU, SERGISI VE CALISTAYI
Jrd INTERNATIONAL POLYMERIC COMPOSITES SYMPOSIUM, EXHIBITION AND WORKSHOP

PLAZMA iLE DOGAL FIBER YUZEY iSLEMLERI
VE DOGAL FiBER TAKVIYELI POLIMERIK
KOMPOZITLERIN OZELLIKLERININ
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AN ANALYSIS OF THE MECHANICAL PROPERTIES
OF NATURAL FIBRE COMPOSITES AFTER
UNDERGOING PLASMA TREATMENT
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Ozet

Kompozit maddeler hayatmizin her alaninda kullaniimaktadir, oturdugumuz
sandalyede. kapilarda, masalarda, is makinelerinde, kisacasi madde gerektiren
¢ogu alanda iki maddenin iyi 6zelliklerinim bir araya getirilmesiyle olusan bu
vapt  goriilebilmektedir.  Ancak  ne  yazikur ki kompozit  maddelerin
icerigindeki malzemeler, dogaya zararh, biyobozunmaz ve yiiksck maliyetli
secilmektedir.

Bu proje iki asamadan olugmaktadir. ilk olarak “dogal bir kompozit madde™
olusturulmug. yani bu plastikler yerine dogadan sc¢ilen bir malzeme ile
kompozit madde dretilmigtir. Daha sonra projenin avantajlarmi yiikselup
sorunlarint ortadan kaldirmak. bu ¢alismayi bir Gist seviyeye tasimak amaciyla
arastirtlmalar yapilmis ve dogal madde takviyeli kompozit madde plazma
islemine tabii tutulmustur. Cesitli seviyelerde plazmaya maruz birakilins
maddeler ve hig islem gecirmemis kompozit maddelere testler uygulanmasiyla
da bu islemin yararlan ortaya ¢ikarilnus, grafiklendirilmistir.

Summary

Composites are used in nearly every aspect of our lives. We can see
composites in the chairs we sit on, in the doors of our houses. and in work
machines. Composites, are structures that combine the qualities of two or
more substances. they are manufactured and used throughout our industrial
infrastructure.  Unfortunately nowadays, eco-harmful. high cost insoluble
substances are being utilised in composites. We need to find ways, to decrease
the harm of plastic based composites to nature: to find new alternatives, which
are ecconomic and eco-friendly.
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Fhis project is comprised of two phases. In the first phase, a “natural
composite™ is produced. In the second phase, rescarch was conducted mto
subjecting composite materials to plasma treatments (0, 30, 60, 90 W) and
recording the results below. At the end of the second phase the results were
analysed leading to the conclusions at the end of this paper.

With this study we aim to bring a fresh solution and environmental vision to
the needs of the 217 century. The simple use of natural fibres for the
reinforcement of composites would increase the harm of these plastics to
nature. If plasma treatments are utilised on these new  products, the
mechanical properties of these natural composites would improve and they
should become more functional and convenient.
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Ozet

Dogal lif destekli kompozit malzemeler sahip olduklary geri dontisebilir cevre
dostu olma, iyi mekanik 6zelliklere sahip olma gibi avantajlar nedeniyle pek
¢ok scktorde oldugu gibi agindiricr sektoriinde de giderek yaygmlasmakia ve
artan oranlarda kullantmaktadir.

Bu g¢abymada, kaplanmis asmdirict endistrisinde bor ve  bilesiklerinm
kullanmmi incelenmistir. Bor ve bilesiklerinin - 6zellikleri, avantajlart ve
dezavantajlari detayh olarak arastmilmistir. Alasim elementi olarak bor ve
bilegiklermmn kullanimi yaygindir. Bor ve bilegiklert malzemelermn fiziksel,
kimyasal. mekanik ve metaliirjik 6zelhklerini olumlu yonde arturdign tespit
edilmistir. Recine karimma farkh oranlarninda  potasyum  tetratloroborat.
KBF,; partkiilleri ilave cdilerek dretilen zimpara malzemelerinin abrasiy
asinma davramslar incelenmistir,

Ayrica, tretilen kompozit zimpara malzemelerin performans test ¢alisma lar
yaptlmistir. Test sonug¢lart incelendiginde, KBF, iceren kompozit zimpara
malzemelerin - agmma  degerinin - KBF, icermeyen  kompozit — zimpara
malzemelerin asmma  degerlerine  gore  olduk¢a  yiiksek  oldugu tespit
edilmistir. KBF, kullanilarak tretilen zimpara malzemesmin  performansi
o144 ten %268 ¢ kadar artmistir.,
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Borlama islemi ile de malzemelerin yiiksek sertlik. yiiksck asinma direnci,
digiik  sirtiinme  Katsayisy,  yiiksek  korozyon direnci  gibi - dzellikler
kazanmaktadir. Bor ve bilesiklerinin kaplanmis  asindirict endiistrisinde
yaygm olarak kullamilmas i¢ in, 6rneklert ile birlikte 6neriler sunulmustur,

Sonug olarak, diinya bor ve bilesikleri rezervierinin yaklasik %o 72'si Tiirkiye
de bulundugundan bu kaynagin katma degere doniisiimii i¢cin kamu ve ozel
scktore tavsiyelerde bulunulmustur.

Anahtar Kelimele r: kompozit malzeme, zimpara, potasyum tetrafloroborat
Abstract

Natural fiber reinforced materials becomes widespread due to their
advantages like being ecofriendly renewable and having good mechanical
properties in many industies such as coated abrasive industry.

In this study. using of boron and its compounds in coated abrasive industry
was examined. Advantages and disadvantages of boron and its compound's
properties were investigated. Boron, as an alloy element, and its compounds
are used m a wide range. It is determined that, boron and its compounds
increases physical, chemical. mechanical and metallurgical properties of
materials.

The effect of potassium tetraflouroborate. KBF; particulate reinforcement
different on the resin mixture of coated abrasives’ have been investigated in
this study. Besides, performance test studies of composite coated abrasive
materials have been carried out. According to the test result, it is observed that
the wear rate of composite coated abrasive materiasl contain KBF, is higher
than the wear rate of the composite coated abrasive materials which does not
to contain KBF,. Using of KBF; on the manufacturing of coated abrasive
material’s performance has increased from 14.4% to 626.8.

With boronizing. materials get some the properties such as high hardness,
high wear, less friction coefficient and high corrosion. In order to use boron
and its compounds in coated abrasive industry efficiently, some suggestions
with examples are made.

As a consequence. since % 72 of world boron and its compounds reserves are
in Turkey. some recommendations are presented for public and private sector
for adding this source to national economy.

Key Words: composite material, coated abrasive. potassium tetrafluoroborate
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BIODEGRADATION OF POLYESTER-BASED PLASTIC
MATERIALS BY SELECTED BACTERIAL CULTURES

Nuran Boke, Ayca Ata, Bikem Ovez
Ege University, Chemical Engineering Department, Bornova, [ZMIR,
35100

bikem.ovezwege.edu.tr

Abstract- Biodegradable plastics offer the potential to be applied i single-use
articles that can be disposed of by biological waste treatment, such as composting
or anacrobic digestion [1]. In some applications their biodegradability 1s a
primary condition for their functioning, e.g., for use as solid carbon source
carrier material in denitrification reactors [2. 3. 4] or slow-release systems for
agricultural and antimicrobial food packaging use [5].

Biodegradation behaviors of polymers are different when exposed to different
environments such as active sludge, soil, lake and marine. The biodegradation
testing of plastics, can be ranged from direct incubation in environment with
undefined culture, to testing in defined synthetic medium with special cultures
[6]. The degradation behavior of plastics can be assigned in natural environments
by soil, sediment and compost burial tests or by immersion in natural or
wastewaters at aerobic or anacrobic conditions | 1].Biodegradation can be
assessed mainly through gravimetry. molecular weight changes. morphological
changes, and surface and mechanical characteristics | 7).

Another approach is the use of defined carbon-free media or inert mineral carrier
material that is moculated with, ¢.g., soil or compost cluates or sludge. This
method allows the quantification of the biomass and carbon balances can be
calculated more accurately [1]. In that case, the use of pure mocula instead of
undefined inocula is important for the evaluation of plastic as a carbon source.
Due to that fact the isolation and evaluation of pure culture in biodegradation is
an important issue. For that aim, Variovorax paradoxus 1LMG 16137 (cPHA
243), 1solated from soil, was used for studying the biodegradation of PHBSHV,
PHBTOHYV, and PHBI2HV. For the degradation tests with PBSBA. PCL. and
MB. Acidovorax avenae subsp. avenae LMG 17238 (¢cPHA 1183). isolated from
pond water, was successtully used [1]. Also a thermotolerant PCL-degrading
microorganism which was identified as Aspergillus sp. strain ST-01 was isolated
from soil [8].

KT1012, mesophilic poly (ethylene succinate) (PESu)-degrading microorganisms
were isolated from aquatic and soil environments. This isolated strain KT1012
did not hydrolyze poly (lactic acid). poly (butylene succmate). poly(3-
hydoroxybutyrate) but hydrolyzed PESu. poly(e-caprolactone) films and olive oil
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[9]. The degradation activities of bacteria that can degradc aliphatic polyesters on
various aliphatic aromatic copolyesters ((poly (butylene
succinate/terephthalate/isophthalate)-co-(lactate)), (PBSTIL); Poly (butylene
succinate/terephthalate). (PBST): and a commercial polymer which consists of |,
d-butanediol, adipic acid, and terephthalic acid, (Ecoflex) were investigated.
Comamonas acidovorans TB-35, Paenibacillus amylolyticus TB-13. Acidovorax
delafieldii BS-3. Leptothrix sp. TB-71bacteria strains were investigated and the
strain TB-71 showed the best degradation activity [ 10].

The aim of this study is to investigate the aspect of biodegradation behavior of
polyester based plastic materials by using sclected microorganisms as pure or
undefined culture and highlight the importance of their biodegradability in
various application areas.

Keywords: Biodegradation, bacteria cultures, LMG 17238, polyesters. poly (&-
caprolactone)
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HIDROFOBIK KAPLAMANIN KARO YUZEYLERI iCIN
ENDUSTRIYEL OLCEKLI UYGULAMASI

INDUSTRIAL PLANT APPLICATION OF HYDROPHOBIC
COATING ON TILE SURFACE
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Hidayet OZDEMIR
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OZET:

Sceramik kaplama, kil ve kuvars kumu hammaddelerinin su ile birlikte bir
karisimmdir. Ozel killer dogadan alimip. sckillendirtlir, renklendirilir ve daha sonra
firnlarda pisirilir. Kaplama malzemeleri renklendirilebilirler, parlak ya da mat
goriiniime  sahip olacak sckilde sirlanabilirler. Pek ¢ok seramik karo sirh
gortintimiiniin altinda beyaz ya da kirmizi biinye barindirmaktadir.

Scramik yiizeyde yapilan herhangi bir iyilestirme, optik seffaflik, parlakhk ve
piirtizsiiz dokusu agisindan karo estetik goriintimiinii bozmadan, yeni fonksiyonel
Ozellikleri. kimyasal ve aginma direnci ile dengelemesi gerekir [ 1.

Baoyle (kolay temizlenebilir, kendi kendini temizleme veya ayarlanabilir yvapisma
cfektlert gibi yeni, ileri yiizey fonksiyonlari bilimsel komitenin ilgisini ¢ekmistir
[2-4].

Otomobil camlari, tozsuz ve kendi kendini temizleyen giines pih yiizeyi, uydu
antenlert, bina duvarlan ve tavan camlari, fotovoltaik. dis mimari cami ve sera,
is1 transfer yiizeylerinin 6n camlan gibi ¢esith pratik uygulamalart dolayisi ile
hidrofob kaplamalar 6nemli derecede dikkat ¢ekmektedir [5].

Bu yeni hidrofob kaplamalar tasarlamak i¢in nano ve / veya hibrit malzemeler
kagiilmaz olacaktir. Su anda, bu yeni malzemeler seramik karo imalat
islemlerinde  hemen  hemen  hi¢  kullamilmamaktadir. Bu  nedenle istenilen
Ozelliklert saglayacak sckilde uygun malzemeleri secebilmek. isleyebilmek ve
birlestirerck seramik yiizeyine uygulayabilmek igin tamamen yeni bir yontem
gehigtirmek gerekmektedir.
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Bu ¢aliymanin amaci, uygun ckipmanlan segerek ve proses parametrelerini
kontrol ederck  hidrofob  kaplamalarin endiistriyel dlgekte  karo  yiizeylerine
uygulamasim saglamakur.  Kapah  kanstirma  dnitesi ve  spreyleme  tanki,
uygulama  boyunca  hidrofob  soltisyonun  jellesmesini engelleyecek  sekilde
tasarlanmistir. Sonra, karo sicakhi@i ve soliisyon miktart optimize edilmistr,
Karonun yiizey gortinimiinti degistirmeyen,  yiiksek temas  agist saglayan
hidrotob kaplama olusturulabilmistir.

ABSTRACT

Ceramic tile 1s a mixture of clay and quartz sand raw materials along with water.
The special clays are mined from the earth, shaped, coloured and then fired in
kilns. They can be coloured and the surfaces can be glazed cither im a high gloss
or matte finish. Most ceramic tiles have either a white or red body colour
underneath the glazed finsh.

Any improvement in the ceramic tile surface will need to balance new
functionalities, together with chemical and wear resistance. without impairing tile
acsthetic appearance in terms of optical transparency. brightness, and smooth
texture and feel [1].

New, advanced surface functionalities such as casy-to-clean, sclf=cleaning or
tunable (bioinspired) adhesion effects have attracted much recent interest in the
scientific. community [2-4]. Hydrophobic surface has attracted considerable
attention because of various practical applications such as windshields of
automobiles, dust-free and self-cleaning surface for solar cells. satellite dishes,
building walls and roof glasses, photovoltaic, exterior architectural glass and
green house, heat transfer surfaces in air conditioning cquipment [5].

In order to design these new hydrophobic surfaces, nanomaterials and or hybrid
materials will be indispensable. At present, these novel materials are hardly used
in ceramic tile manufacturing processes. It is therefore necessary o develop a
completely new methodology in order to suitably choose., handle, and incorporate
these materials into the ceramic tile surface with a view to obtaining the desired
properties.

The aim of this investigation was the industrialization of application ol
hydrophobic coating on tile surface by choosing appropriate tools and optimizing
process parameters. Airtight mixing and spraying tank was designed to prevent
gelation of hydrophobic solution during application. Then tile temperature and
amount of solution was optimized.

It has been observed that hydrophobic coating provide high contact angle without
changing surface appearance of tiles.
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POLYETHYLENE/CALCIUM CARBONATE COMPOSITE
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OZET

Kalsiyum karbonat dogada bolca bulundugu ve ¢ok ucuz oldugu igin plasuklerde dolgu malzemes:
olarak yaygin bir sekilde kullanilmaktadir. Termoplastiklerde kullanilan dolgu maddelerinim *080 den
fazlast kalsiyum karbonat esash malzemelerden olugmaktadir. Kalsiyum karbonatin plastklerdeki
kullamm amaci, genelde hacim  kazandirma ve pahalt olan polimerlert ucuzlatma yeklhindeks
uygulamalardir,

Plastik malzemeler erisine karngtrnimadan Once kalsiyum Karbonat yiizeymm uygun Kimyasallarly
kaplanmasi gerekmektedir. Kalsiyum  karbonat  genelde steanik asit veya stearik asit tuzlarn e
kaplanmaktadir. Kaplama iglemi, kimyasalin eritilmesi (kuru kaplama) ve piskintilmes: seklinde
olabilecegr gibr emiilsiyon veya sulu ¢ozelt halinde aphkasyon yeklinde de gergeklestirilebilmektedi
Kaplamanmn birden fazla nedent vardir, Bunlar: kalsiyum karbonata hidrofob bir yiizey ve iyilestirilimiy
bir viizey parlakhg saglamak. kalsiyum karbonat nem gekmeden ve topaklanma olmadan plastik
malzeme igensinde homojen bir sekilde dagiimakur.

Piyasadan ortalama pargacik boyutu (d<y) 1.6 mikron ve biiviik par¢acik boyutu (duyg) 8 mikron olan
kaplanmamiys Kalsiyum Karbonat temin edilmig ve bu malzeme tarkli Karbon sayisindaki (C14-C18)
doymuy yag asitleriyle kuru ve sulu yontemlere gore kaplannugur. Kaplama miktan %0 0.5-2 arasinda
gergeklestirtlmisur, Kaplanan kalsiyam karbonatlar ¢esitli yontemlerle Karakterize edildikien sonra
lincer algak yogunluk polietilen (LLDPLE) igerisine farkh oranlarda kanistnlarak ¢ift burgu ekstriiderde
islenmigtir,

Kalsiyum karbonatin kaplama 6ncest ve sonrasi par¢acik boyut ve boyut dagilimi Sympatech Helos
pargacik boyut dagilim anahzoriinde incelennustir. Kaplama hakkinda kanutauf bilgi almak igin termal
analizler (termogravimetrik analiz (TGA) ve diferansiyel taramali kalorimetre (DSC)). temin edilen
malzemelerin hangi formda (Kalsit, aragonit. vaterit) oldugunu tespit etmek i¢in Fourier Transtorm
infrared (FT-IR) spektroskopisi ve genis agt X-isint kinnim (Wide Angle X-Ray Diffraction (WAXD))
analizleri, malzemelerin yiizey alamnn tespit etmek i¢in Brunauer-Emmett-Teller (BET) yuzey alam
analizi ve malzemelerin kiimelenme  (agregat  olusturma), topaklanma  (aglomerat - olugturma)
davranisint tespit etmek igin zeta potansiyeh olgiimleri ve kalsiyum karbonatlarin nem tayinlen
gergeklestirlmistir. Cift burgu ekstriidder hazirlanan LLDPE kalsiyum karbonat kompozitlenin termal
(DSC ve TGA) ve gorunti (Taramah Elektron Mikroskobu (SEM)) analizlen yapilarak Kaplama
Kimyasallarn ve kosullanmm, dolgu miktarimin kompozit malzeme iizerine etkisi degerlendirimistir

Farkl karbon sayisina sahip yag asitleriyle sulu ve kuru ortamda kaplama sonrasinda pargacik boyutu
ve pargacik boyut dagihmimim degismedi@i tespit edilmigtir. Kaplama oncesi nem degerleri ©a0.3 olan
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kalsiyum karbonatin dzellikle az karbon sayih yag asitleriyle kaplamasim milteakiben  yapilan
kurutmadan sonra %60, 17¢ diistiigi gozlennmstir. Kaplama dncesi zeta potansiyeli -5 mV olan kalsiyum
karbonaun kaplama Kimyasali ve kosullanndan bagimsiz olarak kaplama sonrast 10-15 mV'a ¢kt
diger bir deyisle kaplama isleminin topaklanma riskini azaltigr goézlenmistir. Kompozitlerin SEM
eoriinti analizlerine bakildiginda dolgu orani artikga pargacik boyvutlanmin biyiidigi gézlenmistr,
Termal anahiz sonuglarina gore dolgu miktan arttik¢a kompozitlerin kristallenme  sicakhiklarinda
azalma oldugu gozlenmistir,

TesekKiir

Kalsiyum karbonat ve yardimer kimyasal temininde yardimer olan Mikron’s firmasima teyekkiir ederiz.
Bu ¢alisma Freives Universitesi Bilimsel Arastirmalar Projeleri Birimi tarafindan FBY-12-4114 no’lu
proje ile desteklenmektedir.

ABSTRACT

Calcium carbonate has been used as a filler in plastics since it is abundant in nature and a very cheap
mincral. More than 80% of the fillers used in thermoplastics are based on calcium carbonate minerals.
Calcium carbonate is traditionally used in plastics as extender to decrease the cost of the expensive
polymers. Calcium carbonate to be used in plastics industry needs to be coated with suitable chemicals
before mixing into plasties. Calcium carbonate is generally coated with stearic acid and its salts.
Coating can be carried out dry, wet. or in spray form. There are a lot of reasons for coating, ¢.g. 10
provide caleium carbonate a hydrophobe structure and an improved brightness, to distribute it within a
plastic matenial homogeneously without taking moisture and agglomeration.

Uncoated calcium carbonate having a mean particle size of 1.6 microns and a top cut of 8 microns was
provided commercially and it was dry and wet coated with saturated fatty acids whose carbon numbers
vary between 14 and I8 Coating amount was adjusted to 0.5-2%. After characterization of the coated
calcium carbonates, they were incorporated into lineer low density polyethylene (LLDPE) in changing
amounts using a twin screw extruder.

Particle size and particle size distribution of the calcium carbonates before and after coating were
investigated using Sympatech Helos particle size analyser. In order to obtain quantitative information
about coating, thermal analyses (Thermogravimetric Analysis (TGA) and Differential Scanning
Calorimeter). Fourier Transform Infrared (FT-IR) spectroscopy, Wide Angle X-Ray Diffraction
(WAXD) analyses. Brunauer-Emmett-Teller (BET) surface arca analyses, zeta potential measurements
and moisture analyses were performed. The effects of coating chemicals. coating conditions and filler
amount on composite materials were studied by evaluating the thermal (DSC and TGA) and
apprearance (Scanning Electron Microscope (SEM)) analyses.

Particle sizes and particle size distributions were determined to remain constant after dry/wet coating
with fatty acids having different carbon numbers. Moisture was observed to drop to 0.1% especially in
the case of coating with fatty acids bearing shorter carbon number, while moisture values were around
0.3% before coating. Zeta potentials were -5 mV before coating but they raised to 10-15 mV afier
coating independent upon the coating chemical and coating conditions. In other words, the tendency to
agglomeration was reduced after coating. Particle sizes increased with increasing amount of the filler
when considered the SEM images of the composites. Crystallization temperatures of the composites
decreased with increasing amount of the filler according to the thermal analyses.
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Kisa Elvaf Takviyeli Geri Kazanilnug Poli(etilen teraftalat)/Poli(etilen naftalat) (GK-PET/PEN)
Polimer Karisimlarimin Ozelliklerinin incelenmesi

Investigation of the properties of short fiber reinforced recycled Poly(ethylene
terephthalate)/Poly(ethylene naphthalate) (r-PET/PEN) Polymer Blends
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OZET:

PET ilk olarak 1946 yihnda diretilmis ve uzun yillar boyunca teksul sektdriinde  kullantling
termoplastik bir polimerdir [1]. Giiniimiizde ise 1y1 mekamk 6zelhigi. yiksek camsi gegiy sicakhig,
vitksek enime sicaklign ve disiik maliyet gibi ozellikleri sebebiyle fiber. film, ambala) ve yige
trctiminde olduk¢a fazla kullanilmaktadir [2.3]. Dinyada her yil yaklagik 6 milyar ton auk P
tretilmektedir ve  bu  miktarin biyiik  ¢ogunlugu geri  donistirilmemektedir. PET i gen
dontistirilmesindeki en biytik problem ise geri donstiriilmiy PET in uygulama alanimin dar
olmasidir. Bunun sebebi geri doniistiiriilmiis PET in islenebilirliginin zorlugudur [ 14]. Bu problem,
gert dondigtiirilmiis PET 1, yapisindaki sert naftalin halkasi ve esnek alifank diol birimi sayesinde bir
yiiksek performans termoplastik polimeri olarak kullantlan PEN 1le kangurarak ¢ozulebilir [5]. PEN,
termal. mekanik. kimyasal direng ve oksijen/karbondioksit bariyer 6zellikleri PET den daha v olan
bir polimerdir. Bu dzellikler PEN"I ambalaj uygulamalan i¢in kuvveth bir aday yaparken mahyetimin
yliksek olusu bu alandaki kullanumini kisitlar [3,5]. Sonug olarak PET/PEN karsumlan haziclanirken
PEN"In 1yi performansy ile PET in diigik malivetunin bir araya geldigi yeni bir malzeme diretini
amaglamr. Bununla birhkte bu yeni malzemenin Ozelliklen karbon ve cam fiberler gibi 1yr mekanik,
termal ve elekuriksel dzelliklere sahip takviye malzemelerinin kullammu ile daha da iyilesturtlebiliv
[1.5].

Bu ¢aliymada. kisa karbon fiber, cam fiber ve hibrit takviyeh GK-PET PEN Karigimlan hazirlanmugtir,
Gk-PET/PEN Kangimimin agirhikga orant 70/30 olarak  segilmistiv. Ayrica fiber yiikleme miktan
agirhkga %030 olarak belirlenmistir. GK-PET/PEN kansimi ve kisa karbon fiberler, laboratuar upi it
vidali mini ekstruderde (DSM Xplore 15 ¢e Microcompounderk) hazirlannistir. Kanstrma sirasinda
kovan sicakhigi 295°C ve kanstrma hizi 100 rpm olarak belirlenmistir. Kompozitlerin mekanik, termal
ve mortolojik 6zelliklert ¢ekme test, diferansiyel taramah kalorimetr (DSC), dinamik mekamk analiz
(DMA) ve taramal elektron mikroskobu (SEM) ile incelenmistir. (ekme testi ve DMA sonuglan en
iyl mekanik ézelliklerin karbon fiber takviyeli kompozitlerde elde edildigim gostermistir. Bunu hibrit
kompozitler izlemektedir. DSC sonuglar ise GR-PET/PEN karnisimlarina fiber ilavesmin ve kullanilan
fiber tiriiniin kompozitlerin camsi gegty sicakhgr ve erime sicakhigr degerlerime onemh derecede
ctkilemedigini gostermistir.

ABSTRACT:

PET was produced for the first ume in 1946 and it was used in textile ndustry for a long tme [1].
Nowadays PET 1s widely used for producing fibers. films, packaging materials and boutles for its
properties such as good mechanical performance, high glass transition temperature, high melting
temperature and low cost [2.3]. Annually about six billion tones of PET wastes are produced in the
world and most of it 1s not recycled. The main problem of recycled PET 1s ats Iimited apphications. The
reason of this limitation is difficulty of the process ability of recycled PET [1.4]. This problem can be
solved by blending recycled PET with PEN which is high performance thermoplastic polyester with a
rigid naphthalene ring and a flexible aliphaue diol unit [5]. PEN 1s known to have better thermal,
mechanical. chemical resistance and oxygen/carbon dioxide barrier properties as compared to the case
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of PET. These properties make PEN a good candidate for packaging applications [3.5]. But high cost
of PEN limits its applications as a packaging material. Therefore while preparing PET/PEN blends, it
1s expected that while combining the good performance of PEN and low cost of PET will resulted in a
new material. The properties of this new material also can be enhanced by using reinforcing materials
such as carbon and glass fibers which have good mechanical, thermal and electrical properties [ 1,5].

In this study. short carbon fiber, glass fiber and hybrid reinforced r-PET/PEN blends were prepared.
The weight ratio of r-PET/PEN was 7030 and fiber loading level was 30 % by weight. The
compounding of r-PET/PEN blends and short fibers was performed in a laboratory scale co-rotating
twin serew min extruder (DSM Xplore 15 ee Microcompounder®), The barrel temperature and rotor
speed were set to 295°C and 100 rpm. In order to obtain standard samples, compounds were mjection
molded. The mechanical. thermal and morphological properties of composites were characterized by
using tensile tests, differential scanning calorimeter (DSC), dynamic mechanical analyzer (DMA) and
scanning electron microscopy (SEM). Tensile test and DMA results showed that best mechanical
propertics were obtained i carbon fiber reinforced composites then hybrid reinforced composites
follow 1. DSC results showed that glass transition and melting temperature of composites didn’t
change sigmificantly with incorporation of fiber to the matnix and used fiber type.
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Abstract

Solid phase micro extraction (SPME) is a simple, solvent free, fast and inexpensive, technique
tor attaining very low himit of detection for trace organic compounds [ 1]. The extracting phase is a thin
polymer tilm coated fiber and the analyte preconcentrated on the fiber is. then, rapidly delivered to a
GC column [2].

Different  type  polymer coated SPME  fibers  are  commercially available  such as
polydimethylsiloxane (PDMS) [3], polvacrylate (PA). In recent years, studies have been focused on
fabricating low cost. simple. robust and long-life fiber for the target analyte [4]. Several methods for
the production of fibers have been developed such as sol-gel [5], physical and clectrochemical
polymerization [6]. Among these, clectrochemical polymerization is the method of choice as the film
thickness can be controlled casily and polymers with different functional groups can be formed
conveniently by changing dopant ions or using substituted monomers under controlled clectrochemical
conditions | 7].

Polypyrrole (PPy) is one of the most studied conducting polymers due to its environmental

stability. relative case of synthesis and higher conductivity than many other polymers [8]. Morcover,
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the polvmer film can be coated on @ metal wire which displays better mechanical strength than silica
fibers. Various support materials were used for fabricating SPMLE fibers including platinum [R]. gold
[9] and stainless steel [10].

Ihe main objective of this study is to fabneate a PPy coated SPME fiber for volatile pesticide
residuc analysis. Pyrrole monomer was electrochemically polymerized on a stainless steel wire in
laboratory conditions, The performance of the SPME fiber prepared was evaluated upon analyzing a
number of volatile pesticide residues by headspace SPME technique in red wine sample. The
parameters, mainly. adsorption temperature and time, desorption temperature. stirring rate and salt
amount were optimized to be as 70°C and 45 min, 200°C. 600 rpm and 10 g/L respectively. Limit of
detection were estimated in the range of 0.073-1.659 ng/mL for the pesticides studied. The developed
method was applied in to red wine samples with acceptable recovery values which were obtained for
these selected pesticides
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CHALLENGES AND OPPORTUNITIES IN
MANUFACTURING, CHARACTERIZATION AND
DESIGN OF ADVANCED COMPOSITE MATERIALS

M. Cengiz Altan
School of Aerospace and Mechanical Enginecring
University of Oklahoma
Norman. OK 73019, USA

altanta ou.edu

High-performance composite materials have been used in a variety of
engineering applications for several decades. However, experimental and
theoretical  methods  used  for the analysis, processing, experimental
characterization and design of composites have considerably changed during
the Tast several years. The introduction of high-strength/stiftness fibers, nano-
scale reinforcements, and improved resin chemistry lead to widespread use
and substantial growth in advanced composites. In particular, various types of
carbon nanotubes or nanoclay are beginning to be used in commercial
composites. These multi-functional advanced composites are being designed
and fabricated for high-cost. high-performance acrospace industry as well as
for cost sensitive high production rate automotive and energy industries. Most
often. multi-functionality and multi-length scale reinforcements are tailored
into subcomponents used in these complex products.

In this workshop. we will review the current state-of-the art in manufacturing,
characterization, and design of composites. with particular emphasis on the
manufacturing  and  characterization  challenges  of  multi-functional
composites.  We  will  describe  some  of the new  developments in
manufacturing science of composites that can lead to low-cost products while
maintaining the desired performance level. We will highlight new ideas for
the analysis and fabrication of different types of molded and cured laminates
while outlining the relationship between process parameters such as resin
viscosity, pressure and temperature profiles, environmental factors and
flexible tooling. The relationship between macro and nanostructures observed
in composites will also be discussed.
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NEW LOW COST PRECURSORS FOR CARBON
FIBER TECHNOLOGIES
M.Ozgiir Seydibeyoglu
Izmir Katip Celebi University,
Materials Science and Engineering

Carbon fibers attract attention throughout the world as a strong and light
material in the composites industry for applications such as acrospace,
automotive, and renewable energy resources [ 1] For the fiber reinforced
composites, carbon fibers are excellent reinforcing materials with mechanical
strength of 5000 MPa, modulus value of 250 GPa, and density of 1.76 giem
Carbon fiber was first invented in 1871 by using cellulose as the precursor but
the industrial applicable carbon fiber was developed in the 1960°s by Union
Carbide. In the beginning of 1970°s, the use of carbon fibers for acrospuace
and military applications started [!]. Besides superior specific strength
(strength/density), carbon fibers exhibit excellent properties in clectrical
conductivity, shielding effects, and heat resistance [ 1.

For the production of carbon fibers, there are three main raw materials,
precursors. The first one is the cellulose which was first used i 1871, Pitch
and polyacrylonitrile (PAN) are two other materials to produce carbon fibers.
Due to the final fiber properties obtained. carbon fiber produced from PAN is
commonly used which contributes 90 of the total carbon fibers available in
the market [, *].

The production capacity of carbon fiber is increasing with new composite
manufacturing techniques in the world, thus the need for composites and
carbon fibers is increasing. However the price of carbon fiber is not declining
which limits the widespread use of carbon fibers [1]. One of the reasons for
the high cost of the carbon fiber is the precursor material. The rescarch for
precursor material is limited in the academy and the research findings from
PAN producers are not available in the public press. In the current carbon
fiber industry. still the price of the precursor is one of the obstacles to get a
widespread use of carbon fiber [ 7).

The precursor material. PAN is a terpolymer of acrylonitrile. vinyl acetate and
itaconic acid. The precursor is prepared with different processing stages
including  polymerization,  PAN-solvent  (dimethylacetamide)  mixture
preparation, and fiber spinning. After obtaining PAN precursor. the fibers are
transformed to carbon fiber via oxidation and carbonization processes
followed by certain surface treatments [ | ].
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To reduce the cost of precursor material, PAN polymer is blended with lignin
in this study. Lignin is the third most abundant polymer on ecarth that is
available from all the plants. The amount of lignin that is available is 300
billion tones [0]. Lignin constitutes 25-35% of the plants depending on the
plant type [ 7]. With so many different plants there is much lignin resource.

On the other hand, lignin is generally removed during paper manufacturing
and lignocellulosic bioethanol production. These industries are trying to find
ways to obtain pure cellulose to achieve the highest quality by a process
called delignification. Thus, lignin has been undervalued in these processes
and it is not even considered as a coproduct [%]. Lignin is used as a fuel by
burning at elevated temperatures [V]. However, the efficiency of lignin
burning is limited. There are other studies conducted to prepare new materials
with lignin. There are many studies reported on the polymer blend
manufacturing with lignin and some other polymers [~]. There are studics to
synthesize polyurethanes with lignin as the polyol [10]. The lignin finds
applications as surfactant, ultraviolet stabilizers, dyes, and colorants [%].

Lignin was used to prepare carbon fibers as well. The research on carbon
fibers with lignin is very limited due to the poor properties obtained with neat
lignin material [11, | 7]. The tensile strength values obtained are in the range
of 600- 700 MPa which is very low compared to a conventional carbon fiber.
thus it cannot be used as the reinforcing fiber.

In this study a novel biobased precursor material was prepared via blending
PAN and lignin in order to reduce the cost of precursor. to improve the
mechanical properties of precursor and to find new applications of lignin
which is undervalued product and morcover to create a sustainable, renewable
biobased material. Due to price of carbon fiber, the demand for carbon fiber is
not that high. This study demonstrates that it is feasible to reduce the cost of
the carbon fiber precursor with the use of side product from cellulosic ethanol
and paper industries. The lignin materials and blend morphology were
investigated with scanning electron microscopy. Mechanical performance of
the blends was measured to understand the effects of lignin for the PAN
polymer. Furthermore, the interaction of PAN and lignin was analyzed using
FTIR and TGA. SEM images were obtained to understand the blend
morphology.
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OTOMOTIV VE HAVACILIK SEKTORUNDE
KULLANILAN iLERI KOMPOZIT UYGULAMALARI

Sadik Ashtiirk
Polkima A.S.

Uygulama ve iiretim yontemlerinde kullamlan polimer regineler (Poliester
Vinilester . epoksi) elyafli ve dokiim olmak iizere iki ana baghk altinda ¢ok
degisik  vontemlerle  kullamihrlar.Burada  belli - bash  biitin -+ kullanilan
yontemlerini kisaca  belirleyecegiz.Konumuz  olan  kompozit (CTP-Cam
Takviyeli Plastik) ile ilgili uygulamalar daha ayrintilh vermeye ¢alisacagiz.
Asagida yogun olarak kullamilan metrisler ve genel 6zelliklerinnide anlatmaya
calisacagiz.

Kompozit malzemelerde kullamilan bashea elyaf tiirleri:

* Cam clyafi

« Karbon (Graphite) elyafi, (PAN -polyacrylonitrile- ve zift kokenli)
« Aramid (Aromatic Polyamid) elyafi, (Ticari ismi: Kevlar-DuPont)
* Bor elyafi

*» Oksit elyafi

* Yiiksck yogunluklu polyetilen elyafi

* Poliamid elyafh

* Polyester elyafi

* Dogal organik elyaflar

Kaynak: Polkima/Poliya/Istanbul Ticaret Odasi Kompozit Biilteni
Yogun Olarak Kullamlan Matrisler ve Genel Ozellikleri

Polyester; Ozcllikle denizeilik ve ingaat alaminda en ¢ok kullanilan termoset
reginedir. Kompozit malzemelerde kullantlan 2 tiir polvester regine vardir;
daha ckonomik olan ortoftalik ve suya dayanmim gibi daha iyi 6zellikleresahip
olan isoftalik polyester. Polyester reginelerini polimerizasyon streglerinin
tamamlamas i¢in katalizor ve hizlandincer olarak adlandirilan ek maddelere
ihtiyag duyarlar. Tirkiye'de Cam Elyat A.$." nin yam sira Boytek Regine,
Boya ve Kimya Sanayi Ticaret A.S. gibi firmalar da genel amagh kullanimlar
icin polyester tretmektedir. Reginelerin avantajlari:kolay kullamm ve ¢ok
diisik mahliyeth olmasidir( 0.5 - 1 S’kg) dezavantajlan isc:sertlesme sirasinda
vitksck oranda ¢ekme.zehirli sitiren gazi yayma,orta mekanik 6zellikler ve
kisa raf omridiir. Epoksiler: havacilik. spor, ulagim, askeri ve deniz araglar
clemanlart gibi genis kullamim  alammasahiptirler. Avantajlari iyi mekanik
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ozelliklersuya  dayammoslakken  140°C,  kuruyken 220°C ‘ye  kadarisi
dayanimi ve sertlesme  sirasinda  diisiik  oranda  ¢ekme:dezavantajlar ise
yiksek maliyet(S — 25 S/kg) cilde agirt zararh ve dogru karisimin hayati bir
Gnemi olmasidir,

Vinil ester: Son derece yiiksek kimyasal ve gevresel dayamma sahip ve
polyesterden daha yiiksck mekanik o6zelliklere sahip olmasina karyin asin
sitiren igermesi,polyesterden daha pahali olmasi(4-78/ kg).iyi 6zellikler i¢in
ikincil kiir islemlerine ihtiya¢ duyulmasi ve sertlesme sirasinda yiiksek
orandagekmesi gibi olumsuz 6zellikleri de vardir.

Bismaleimid (BMI); Ugak motorlarmda  ve  yiiksek 1siya maruz kalan
parcalarda kullamilir. Son derece yiiksek 1s1 dayaniminin yami sira (yasken
230°C, kuru halde 250°C) ¢ok yiiksek maliyeu vardir(80 S/'kg)

Fenolikler; Atese dayamim ihtiyacir olan yerlerde kullanihr, Kiir isleminin
buharlagma 6zelligi hava  bosluklarin  olugmasina  ve yiizey Kkalitesinin
diismesine  neden  olur.  Ugaklarin  1¢ bolimlerinde,  deniz  araglarimm
motorlarinda  ve  demiryollarmnda — kullanmihr. — Avantajlar:Yiksek — atey
dayanimidiigiik malivet (4 8 S/kg):dezavantajlan isc yas halde son derece
zararh olmasi.oldukga kirlgan ve disiik yiizey kalitesine sahip olmasidir.
Silikon; yiiksek ates dayanimi. yiiksck isilarda triin 6zelliklerini koruyabilme
ve diisiik maliyete sahiptur(30 S’kg” dan az) Fakat kiir islemi igin yiiksck 1s1
gerekhdir.
Cynate Ester; Esas olarak ucak endistrisinde kullanihr. Mikemmel
yalitkanhk 6zelligine sahiptir. Yasdurumda 200°C" ye kadar dayanimi vardir.
Poliimidler
Poliiiretan

BELLI BASLI TERMOPLASTIK RECINELER! VE ISLEM ISILARIAZOM)

Matzeme arakg: (-C) aicanigs (G
PP 160-190 110
PA 220-270 170
PES- poli atar sulfon - 180
PE - polistenmia - 170
PAL poliamid imudae - 230
PPS- polfenilen sulfit 290-340 240
PEEK- polioeter eter 350-390 260

keton
Kavian. waww. hbeisource. com

Kompozit malzemelerde kullanilan baslica elyat tiirleri:
e Cam clyaf
e Karbon (Graphite) elyafi. (PAN -polyacrylonitrile- ve zift kikenli)
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o Aramid (Aromatic Polyammd) elyafi, (Ticari ismi: Kevlar-DuPont)
e Bor clyahi

o Oksit elyah

o Yiiksck yogunluklu polyetilen elyafi

e Poliamid clyafi

e Polyester elvafi

e Dogal organik clyaflar

Cam elyat” uygulamalarinda ¢l yatirma, Kalip hazirlama, Jelkot secimi ve
uygulamasi, Jelkot dizerine cam elyaf uygulamasi, El yatirmasinda onemli
noktalar. Piiskiirtme uygulamasi sistemleri. Regine enjeksiyonu ile CTP
eldesi, Soguk pres yontemiyle CTP diretimi, Strekli Gretim  yontemleri,
Infiizyon uygulamasi, Poliester kahplama bilesimleri, Havacihk sanayi
uygulamalan, Ugaklarda kullanmilan bilesenler gibi bashklarn igeren tam metin
sckilleriyle birlikte €D de yer almakta. ve Cahstay'da  ayrinuh bigimde
tartistlacaktir,
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ADVANCED COMPOSITE APPLICATIONS IN THE
CONSTRUCTION INDUSTRY
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Bozuyuk/Bilecik-Turkey

ayse.tunalicweczacibasi.com.tr
Ozet:

(ok fonksiyonlu malzemelerin ve yapilanin mekanigini ¢esitli yonlerden
inceleyen  yayinlarin sayisi son  yillarda  6nemli oranda artmisur. ok
fonksiyonlu malzemeler kompozit malzemelerdir ve kullanimlarindaki artis
¢ok fonksiyonlu tasarim gereksinimlerinden biyiik dletide etkilenmistir [1].

Kompozitler, kimyasal olarak farkh, makro-boyutta iki veya daha fazla
bilesenden olusan ve birbirlerini ayiran arayiize sahip, bilesenlerden sadece
biri ile elde edilemeyecek dzelliklere sahip malzemelerdir [2-3].

Bir sistemin saglayabilecegi en 6nemli yapisal aglevler arasinda sertlik.
mukavemet, kirilma  toklugu, stinme, yorulma dayanimi, enerji emme,
soniimleme ve termal kararhhik vardir. Yapisal agirlik, bir iglev olmasa da son
derece onemli bir tasarim unsurudur, oyleki son yillarda hafif kompozit
malzemelerin - kullanildigr  tasanimlara  dogru  yonelim — olugturmustur.
Geleneksel yapr malzemeleri ile bir¢ok yapisal fonksiyonda ¢y zamanh
ivilrstirme elde etmek zor olmustur, ancak kompozit malzemelerin artan
kullanimi bu iyilestirmelerin olabilmesi i¢in potansiyel olusturmugtur [4].
Kompozitler  tasarimcilara  gelencksel  malzemelerde  bulamayacaklan
ozellikleri bir arada sunmaktadir [S].

Kompozit malzemelerin direk yapr malzemelerinde kullanimimim  yanminda
yapiyl tamamlayan iirtiinlerde de kullammi iz kazanmistir. Ornegin banyoda
kullanilan driinlerde (lavabo, Klozet, pisuvar, armatiir, klozet kapagn) ya da
seramik kaplamasi olarak kullanilan driinlerde (duvar karosu, yer karosu.
porselen karo) kompozit malzemeler kullaniinustir.

Yeni gelismis ylizey tonksiyonlari, ornegin kolay temizlenebilen, kendi
kendini  temizleyen,  parmak izi birakmayan, kaymaz, antibakteriyel.
antimikrobiyal, leke direnci, asmma  direnci, ¢izilme direnci  bilimsel
toplulugun yakindan ilgisint ¢ekmistir. Bu yiizeylerin tasarimi i¢in nano
malzemeler ve kompozit malzemeler vazgegilmezdir. Bu ¢alismanin amaci bu
fonksiyonel driinlerden érnekler sunmaktir,
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Abstract:

The number of publications dealing with various aspects of the mechanics of
multifunctional materials and structures has increased markedly in recent
years. Multifunctional materials are necessarily composite materials, and the
strong growth in the use of composites has been greatly influenced by
multifunctional design requirements [ 1].

Composites are materials consisting of two or more chemically distinct
constituents on a macro-scale, having a distinct interface separating them, and
with properties which cannot be obtained by any constituent working
individually [2-3].

Among the most important structural functions that a system can provide are
stiffness. strength, fracture toughness,. ductility, fatigue strength, energy
absorption, damping, and thermal stability. Although structural weight is not a
function, 1t 1s an extremely important design consideration which has driven
more designs towards lightweight composite materials in recent years. With
conventional structural materials, it has been difficult to achieve simultancous
improvement in- multiple structural functions, but the increasing use of
composite materials has been driven in part by the potential for such
improvements [4]. Composites offer the designers a combination of properties
not available in traditional materials [3].

In addition to the use of composite material in the construction itself it has
also gained momentum in the product that complete construction. For
example. composite materials have been used in products that are used in
bathroom (sink, closet, urine, faucet, scat) or that are used as ceramic coating
material (wall tile. floor tile, porcelain stoneware tile).

New advanced surface functionalities such as casy to clean, sclf cleaning,
anti-fingerprint, anti-slip, anti-bacterial, anti-microbial, stain resistance, wear
resistance, scratch resistance have attracted much recent interest in the
scientific community. In order to design these new surfaces nano materials
and/or composite materials indispensable. The ultimate goal of this study was
to present examples of these new functional products.
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'Nevres Emrah Merter. “Metin Tanoglu, "Giilnur Baser, "Tung Serif
Ustiinel

‘Teknoma Teknolojik Malzemeler Ltd. Sti. IYTE Kampiisii, 1zmir,

"Prof.Dr. izmir Yiiksck Teknoloji Enstitiisii, Makine Miih Boliimii,
Urla Izmir, TURKIYE 35430

Telateks A.S.-METY X Composites, Tuzla, Orhanli, Istanbul
metintanoglui ivte.cedu.t
Ozet

Stirekli elyaft destekli termoplastik malzemelere otomotiv, havacilik ve uzay,
insaat, savunma, tasima ve yat sektoriinde son yillarda giderek artan oranda
kullanim talebi  dogmaktadir.  Yiiksek fiber hacim  oram  ve  yiiksck
performansh kompozit malzeme tiretimi amact ile stirekli formda cam fiber ve
polimer fiberlerinden (6rnek olarak polipropilen (PP)) olusan hibrit kumaslar
kullanmilmaya baslannustir. Bu ¢ahsmada. hava jeti teknigi ve direkt biikiim
teknigr adr verilen hibrit iplik gelistirme tekniklert kullanilarak PP ve cam
elyaf liflerinin stirekli formda bir araya getirilmesiyle tiretilen hibrit. 6rgiisiiz
kumaslar gelistirilmustir. Fiber matriks ara yiiziindeki baglanmanin kompozit
mekanik ozelliklerine etkisin incelemek amaci ile PP uyumlu ve uyumsuz
olmak tizere g¢esith cam fiber kaplamah Orgiisiiz cam elyat/PP kumaslar
achstirilmistir. - Gelistirtlen bu kumaslardan sicak presleme yontemi ile cam
clyat/PP kompozit  pancller  dretilmistir. Kompozit — malzemelerin
mikroyapisal, mekanik ve darbe 6zelliklert test edilmistir,

Abstract

In recent years, thermoplastic based composites find in many application
arcas 1n automobile, acrospace. construction. defense, transportation and
marine industries. Hybrid fabrics: composed of continuous glass fibers and
polymer libers such as polypropylene (PP), have been used to fabricate
thermoplastic composite with higher fiber volume fraction and mmproved
performance. In this study. hybrid fabrics were developed by commingling the
continuous PP and glass fibers using air jet and direct twist hybrid yarn
preparation techniques. Non-crimp fabrics were obtained various fiber sizing
that are compatible and in-compatible with PP matrix to ivestigate the effect
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of interfacial adhesion on the properties of the thermoplastic composites.
Composite panels were produced from these fabrics via hot press compression
method. Microstructural, mechanical and impact properties of the composites
were examined.
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KOMPOZIT SANDWICH YAPILAR: URETIM
TEKNIKLERI VE MEKANIK DAVRANIS

COMPOSITE SANDWICH STRUCTURES:
PROCESSING TECHNIQUES AND MECHANICAL
BEHAVIOR
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Ozet

Kompozit sandvi¢ vapilarin, diisiik agirhga sahip olduklart ve dolayisiyla
diisiik yakit titketimi sagladiklar, yvitksek mukavemet ve yorulma dayanimima
sahip olduklar ig¢in yapr malzemeleri, deniz araglar ve havacilik uygulamalar
basta olmak tzere birgok alanda kullanimi giderck artmaktadir. Bununla
birhkte. kompozit sandvig yapilar ¢arpma aninda yiiksek miktarda enerji
absorblama ozelhigine sahip olduklan ig¢in ¢carpmalara kargi yiiksck dayanim
gosterirler. Kompozit sandvig yapilar basitge 1ki riyit yiizey plakasi arasina
yerlestirilen  hafif ara elemandan  olusan lamine yapilardir.  Endiistriyel
uygulamalarda kKompozit sandvi¢ vapilarin ve onu olusturan her bir bilegenin
mekanik ozellikleri biyiik 6nem tasimaktadir. Bir sandwich yapimin mekanik
davramisi kullamilan farkh bilesenlere gore degisiklik gosterecegi igin tasarim
gercksinimlerine bagh olarak optimum malzeme tipi segilmelidir. Pek ¢ok
arastirmact - kompozit  sandvi¢ vapilarin - ¢arpma ve  darbe  dayanimini
artirmaya  yonelik  olarak ara tabaka ve yiizey plakalanimin - ¢esithi
kombinasyonlarini kullamlarak, mevzi giglendiriciler ckleyerek g¢alismalar
vapmistir. Sandvi¢ vapilarda temel olarak yiizey (kabuk) plakalar egme
gertlimimi tasirken  ara tabaka  kayma gertlimini tasirlar.  Daha  disiik
vogunluklu ve oncelikli amact  yiizey plakalar arasinda  belli mesafe
olusturarak sandwich yapmin eylemsizlik momentini arttirmak olan ara tabaka
(bal petegi veya kopiik formunda) yapimin yiikkleme kosullarinda yiiksck
spesifik mekanik 6zellik gostermesini saglar,

Bu ¢ahsmada, PP esasli bal pete@i sekilli ara tabaka igeren ve cam elyal ile
gliclendirilmis yiizey plakalarina sahip sandvic yapilan vakum infiizyon ve
laminasyon teknikleri ile dretilmistir. Mekanik test teknikleri kullanilarak,
sandvig¢ vapilarin mekanik davramislart ve enerji absorblama karakteristikler
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ara malzeme  kahnhgmim bir fonksiyonu olarak arastindmistir. Yiizeysel
basma (FC), yanal basma (EC) ve G¢ nokta egme testleri uygulanarak
kompozitlerin mekanik davranmislar ve kirilma mekanizmalarr belirlenmistir.

Abstract

The use of composite sandwich structures has been increasing especially in
marine, aerospace and civil infrastructure applications due to their extremely
low weight that leads to weight reduction and fuel consumption, high flexural
stiffness and transverse shear stiffness and corrosion resistance. In addition,
these materials have high structural crashworthiness because they are capable
of absorbing large amounts of cnergy in a sudden collision. A structural
sandwich, which is a special form of laminated composites, composed of two
thin stift facesheets and a thick lightweight core bonded between them. The
mechanical properties of the sandwich structure and their components have
great importance in terms of industrial applications and a sandwich structure
offers different mechanical properties with the use of different constituents.
therefore optimum material types can be employed according to the design
needs. Various combinations of core and faceplate materials are utilized by
researchers worldwide in order to achieve improved crashworthiness.  In a
sandwich structure, strong and stft face sheets carry the bending loads where
the low density core material carries the shear loads [3-6]. The core material
has a purpose to keep the tace sheets separated in order to maintain a high
moment of inertia, also it has relatively low density (e.g.. honeycomb or
foam), which results in high specific mechanical properties of the pancl under
loadings.

In the present work, glass fiber reinforced/PP based honeycomb  cored
composite sandwich structures were manufactured by vacuum infusion and
hand lay-up lamination techniques. The mechanical and encrgy absorption
behavior of the sandwich structures was evaluated as a function of core
thickness, flatwise compression (FC). edgewise compression (EC) and three
point bending (3PB) tests.
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KOMPOZIT IMALATINA GENEL BAKIS VE
PREPREG URUNLERININ TANITIMI

COMPOSITES PROCESSING OVERVIEW AND
INTRODUCING PREPREG PRODUCTS
David Zevulun,
Ritmo Supply
ABSTRACT

A prepreg consists of a reinforcement material pre-impregnated with a resin
matrix at a conirolled fibre:resin ratio. The resin can be partially cured (or b-
staged) and. in this form. is supplied to the fabricator who lays up the
component. Prepregs require heat to bring about the curing reaction, and
pressure to consolidate the laminate  Fabrics and fibres are pre-impregnated
by the materials manufacturer. under heat and pressure or with solvent. with a
fully compounded resin. The materials are stored frozen. The resin imparts
tack facilitating the lamination process. The prepregs are laid up by hand or
machine onto a mould surface, vacuum bagged and then heated to 120 to
I807°C allowing the resin to flow and cure. Additional pressure can be
provided by an autoclave which can apply up to 10 atmospheres to the
laminate Resins: Generally  epoxy.  polyester,  phenolic  and  high
temperature resins such as  polyimides, cyanate esters and bismaleimides.
Fibres: Any. Used either direct from a creel or as any type of fabric.
Cores:Any. although special types of foam need to be used due to the elevated
temperatures involved in the process

Methods:

. Hot melt route

- Film route

B Bath route (solvent)

Processing parameters
Heat Up Rate:

The heat up rate dictates how quickly the component/tool is brought up to the
cure temperature. This is governed by numerous factors., including: matrix
viscosity and reaction rate, thickness of laminate, and tool mass and
conductivity. For highly reactive matrices and thick laminates the heat up rate
will be low in order to avoid exothermic reactions.

Cure Temperature/ Time:
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For cach prepreg resin system there is a range of options for cure
temperatures/durations. There is also a minimum cure temperature. For cach
given cure temperature there will be a corresponding cure time. The
oven/autoclave, component and tooling should all reach and remain above the
given cure temperature throughout the specified cure cycle. Thermocouples
are used to monitor the temperature of the component and tooling.

Cooling Rate:

The cooling rate is controlled in order to avoid sudden temperature drops that
may induce high thermal stresses in the component.

Post-cure:

Further curing carried out after mitial cure cycle (usually with the part
released from the mould) to maximise Tg, mechanical performance. ete.

Advantages:

* Resin/catalyst levels and the resin content in the fibre controlled by the
materials manufacturer

* Fibre placement control

* High fibre contents can be casily. Resin chemistry can be optimised for
mechanical and thermal performance

* The extended working times (of up to several months at room temperatures)
facilitates the fabrication of large structures

* Potential for automation and labour saving

Disadvantages

* Additional material costs

» Additional cost of autoclaves, ovens, ctc.

* Material must be stored and transported frozen

OZET:

Prepreg malzeme clyaf takviyesinin regine ile oranli bir bicimde emprenye
cdilmesi ile elde ediliv. Regine kismi kiirlenmis (ya da onceden B-seviyesinde
hazirlanmg) sckilde clyaf kumasa kontrollii bir bigimde kaplamr. Prepreg
kullaniminda isitma ile kirlenme tepkimesinin baglamast ve basing ile
laminasyonun saglamlastinilmast gercklidir. Kumas ve elyal” ham malzeme
tiretici tarafindan s altinda ya da solvent yardim ile regine ile emprenye
edilir. Prepreg dondurucu da depolanir.

Regine  laminasyon  siirecini - kolaylastirmak —ig¢in - drtin - belli - miktarda
yapiskanlandirihr. Prepreg el yardimn yada makine ile kaliba yaurihic ve 120
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ile 180 Derece arasindaki sicakliklarda kiirlenmeye tabi tutulur. Ek olarak
vapilan takviye basing gerek duyuldugunda Autoclave yardimi ile 10 atmosfer
basica kadar ¢ikabilir.

Regme: Genellikle epoksi, polyester, Fenolik ve yiiksek 1s1 regineleri olan
polyamid, cyanate esters and bismaleimides. Elyaf: Her ¢esit. Dogrudan elyaf
beslemeli ya da kumas sekli ile kullanilabilir. Dolgu: Her ¢esit. dzelikle 1siya
daha dayanimi olan siingerler tereth edilmelidir.

Yontemler:

. Sicak Eritme Mctodu
. Film Metodu
. Banyo Mectodu (solvent)

Imalat parametreleri
Ist Degerleri

Isi degerlert kahbim ve bilesen ne kadar ¢abuk kiirlenme  sicakhigina
ulagmasint saglar.  Bu birgok faktor tarafindan yonetilir, bunlar sirasi ile:
Matris akiskanhgr ve tepkime orani, laminasyon kalinhig ve kalibm hacmi ve
iletkenhgidir.  Son derece reakuf matrisler ve laminasyondaki kalinhk daha
yavag ve uzun siiren ckzotermik reaksiyonlarini getirmektedir.

Kiirlenme SicakhgryZamam

Her recine tipinin kendine 6zgii kiirlenme 1s1 ve siire degerlerine  gore
segeneklert vardir. Her zaman minimum kiirlenme sicakh@ olmak zorundadir.
Ayrica kiirlenme 1s1 degerleri, kiirlenme siiresini etkileyen bir bag i¢indedir.
Firm / Otoklav Kullamimu ile bilesen ve kaliplarin bu sicakhiklarin distiinde
kalmasi ve Isil ¢ift vardimi ile bu sicakhk degerlerinin goriintiilii bigimde
kontrol edilmesi gerckmektedir.

Sogutma Degerleri

Sogutma degerlert nithat dirtin Gizerinde ani sogutmalar ile gereginden fazla
olusan st degisiminden dolavr sekil bozuklugunu  onlemek igin - dikkat
cdilmesi gereken bir husustur.

Kiir sonrasi:

Kiirleme islemi bitimi sonrasi (ki bu genellikle diriin kaliptan alindiktan sonra
yapthr) driiniin mekanik degerlerinin artirtlmasi i¢in Post-cure islemi tercih
edilebilir.
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Avantajlan

* Regine/katalizor seviyeleri ve clyaftaki regine oram dreticr taralindan
kontrol edilmektedir.

* Elyal yerlestirmede kontrol imkani.

* Yiiksek regine oraninin Kolayca clde edilebilmesidir. Regine kimyasinin s
ve mekanik performans ihtiyvaglarina gore optimize edilebilir,

» Uzun zaman kirlesmeden ¢alisma imkani (birkag aya ¢ikan oda sicakhiginda
yasama oOzelligi) ile ozcelikle biyiik boyutlu pargalarda rahat bir zaman
diliminde diretim kolayhig

* Otomasyon ve is¢ilik mahiyetlerini diistirmek i¢in potansiyel bir dirtin
Dezavantajlan

* Ek malzeme sarfiyau

« Kirlenme i¢in otoklav ya da firm maliyet

* Uriin mutlaka frigorifik ile ya da belli bir 1s1 sicakhigina kadar taginmaly
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RECYCLED TEXTILES AS REINFORCEMENT
MATERIALS IN COMPOSITES
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Ozet

Dogal kaynaklarmmz, diinya niifusunun artmasi ve titketim ahskanhklarinin
degismesi nedeni ile her gegen giin azalmaktadir. Bu nedenle malzeme
titketimini azaltmak, degerlendirilebilir nitelikli atiklart geri dontistiirmek
sureti ile dogal kaynaklarm verimli olarak kullanilmasr gerekmektedir. [ 1]

Atk tekstil malzemeleri de ¢esitli proseslerden gegirilerek lif haline kadar geri
doniistiirillebilmekte ve yent malzemelerin diretiminde kullanilabilmektedir.
Geri doniistiiriilmiis hiflerden diretilen nonwoven yiizeylerin kompozitlerde
takviye materyali olarak kullanilmasi. clyafla takviyeye alternatif olabilecck
ve ¢esith avantajlar saglayabilecek bir ¢oziimdiir. Nonwoven tekstiller, tiilbent
veya vatka tabakalar haline getirilmis  kesikli clyaf veya filamentlerin
mckaniki, kimyasal ve termik yontemlerden biri ya da birkagi ile birbirine
baglanmasi ve fikse edilmesi sonucu elde edilen tekstil yiizeyleridir [2]. Geri
dontistiiriilmiis tekstillerden nonwoven yiizey eldesinde. atik tekstl yiizeyleri
cesith prosesler yardimiyla once kiigiik pargalar haline getirilmekte, daha
sonra liflerine agilmakta ve en son olarak da ¢esitli yontemlerle fiske edilerck
yiizey haline getirilmektedir. Ortaya ¢ikan yiizey, clyafla takviyeye alternatif
olarak kompozit takviyesinde kullanilabilecek bir ¢oziimdiir.

Anahtar Kelimeler: geri dontisiim, tekstil takviveli kompozitler, nonwoven
yuzeyler, tekstil atiklarn, kompozitler
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Abstract

Our natural resources decrease day by day due to increasing world population
and changing consumption habbits. Therefore it 1s necessary to use the natural
resources more  efficiently by reducing the material  consumption  and
recycling the wastes with adequate quality. [ 1]

It 18 possible to use the textile wastes for the production of new matcrials, by
recycling until the fibres through several processes. The use ol nonwoven
surfaces  produced from recycled fibres as remforcement materials in
composites. 1s an alternative solution to fibre reinforcement. promising some
advantages. Nonwoven textiles are textile materials, produced by bonding
fibre of filament mats by using mechanical, chemical or thermal technigues or
their combinations. [2] In the nonwoven production from recycled textiles.
textile wastes are cut into smaller pieces, opened into fibres and lastly the
surface is formed via varios stabilisation techniques. The resulting surface is
an alternative solution for composite reinforcement.

Key Words: recycling, textile reinforced composites, nonwovens, textile
wastes, composites
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ALEVE DAYANAKLI POLIMER KOMPOZITLER

FLAME RETARDANT POLYMER COMPOSITES
Erdal Bayramh
Orta Dogu Teknik Universitest Kimya ve Polimer Bilim ve Teknoloji Boliimii
bayramhi/@metu.edu.tr
OZET

Polimer malzemede giig tutusur olma ve atese dayamikhihk istenen bir 6zellikdir. Giderck dahada dnem
kazanmaktadir. Otomotiv sanayisinde (polipropilen, poliuretan, poliester) .beyaz esyada (PP ve
poliuretan) . ingaat scktdriinde polistiren, epoksi, polictilen yamnda tiim ticari polimerler her yil daha
biyitk oranlarda kullamlmaktadir. Bunlann yaninda ateve dayanimin 6nemh oldugu polimerler
arasinda okul . hastahane. otellerde kullanilan tekstil Griinlen sayilabilir,

Yanmazlik saglamak amaciyla kullamlan halojenli bilesiklerin baghcalan Klor , brom igeren polimerik
yaptlardir ve etkih gii¢ tutusurluk saglarlar.  Son yillarda halojenhi bilesiklerin yangin esnasinda ve
hatta normal kullamm omiirlerinde insan saghgina yaptuklan olumsuz ctkilerin kesin - olarak
anlagiimasi Gizerine yasaklanmalan giindeme gelmigtir.

Yeni jencrasyon yanmazhik saglayan ajanlar genellikle fosfor ve nitrojen igeren bilesiklerdir. Bunlarin
yaninda nano boyutta hazirlanan tozlann aleve dayamkh olduklan anlagilmistur. Yanmazhk ¢esith
mekanizmalar vasitasi ile yapilabilir. Bu mekanizmalar arasinda onemli olanlan siralarsak; alevi
cogaltan, radikalik olusumlan cngelleyen  Lewis asit bazh  maddeleni  gosterebiliriz. Diger
mekanizmalara gelince yanmaz gaz ¢ikaran ve malzemenin oksijen ile olan iliskisini kesen ajanlar ve
karbonlagip sisen ve malzeme dizerinde aleve kargi koruyucu bir tabaka olugturan sistemlen sayabiliriz.
Bu sunumda yanmazlik konusunda yaptigimiz baz ¢alismalardan bir 6zet sunulacaktr.  Bor igeren
bilesimlenin yanmazhk izerine ctkisi yaminda nano boyutta ¢inko boratin etkiside arastrilmstir,
Diinyada en yaygin olarak kullanilan dolgu malzeme kalsitin yanmazhk saglamamasi arastunlms,
bunun yaninda 1, 2 ve 3 boyutta nano olan karbon bazhi malzemenin aleve ayamklilik dzelliklen
arastinlmis, diger bir degugle geometrik faktorlerin etkisi galisilmigtir. Malzemeye kazandinlan aleve
dayanma diger 6zelliklerde bir zayiflamaya neden olmamasi gerekir. Reolojik ve mekanik ozelliklerde
bir azalma olmamasi gerckmekte .ayrica maliyet agisindan agin bir artis olmamasi iizerinde durulmasi
onemli bir parametre olarak one ¢ikmaktadir. Biitiin faktorlerin optimize edilmest  yaygin kullanim
wwin gereklidir,
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ABSTRACT

Flame retardancy 1s a property of materials that i1s important in many areas of technology and 1t 1s
gaiming importance cach year. The important industrial sectors where fire retardant polymers are
automotive (polypropylene, polyurethane, polyester) , whiteware (- PP and PU) | construction
(polystyrene, epoxy and polyethylene ), used at increasing amounts. Textile products can also be
included amongst the matenials where fire retardancy is important in schools and hospitals.

Halogen containing compounds are very effective flame retardants in polymeric structures. In recent
years health hazards of these compounds are well understood and their usage 1s terminated or are in
the process of termination. New generation flame retardents are mostly composed ol phosphate |
phosphorus and mtrogen contaiming compounds. Some of these are at nano dimensions. It is observed
that with many of these compounds sufficient fire retardency 1s achieved . One can achieve this effect
by means of various mechanisms. Among the toremost mechanisms 1s the consumption fire produced
radicals by Lewis acids to slow down propagation of fire.

Onc other effect on fire propagation is dripping mechanism where increase in dripping rate removes
fire fuel from the immediate vicinity of fire. Gas evolution is helpful by diluting the oxygen
percentage in the medium. One other important effect 1s the formation of intumescent char where a
protective and porous carbon is formed that effectively separates the material from oxygen. ln this
presentation some of the studies performed in our group will be discussed.

We will present the effect of boron containing compounds on the flame retardancy of PE and PP and
polyamide, especially the functioning of zinc borate is nvestigated. On the other hand calcium
carbonate is the most widely used filler in composite production. The negatve effect of caleite to
flame retardancy 15 an important result found in our studies. The effect of shape on flame retardancy of
carbon based nano particles are also studied. Finally, the effect of composite formation on the
mechanical and rheological properties of the material formed 1s very important from a technological
pomnt of view. Processing parameters have to be clarified by determining mechamical properties o the
composite together with the viscous behavior of the molten polymeric composite.

REFERENCES

I "The role of nanoparticle geometry in flame retardancy’, Isitman Nihat . Dogan Mchmet, Bayramh
Erdal , Kaynak Cevdet, Polymer degradation and Stability, 97(8), 1285-1296, Aug 2012.

2.7 The synergistic effect of boron containing substances on flame retardancy of polypropylene’ |
Polymers for advanced technologies, Dogan Mchmet, Bayramh Erdal, 22, 1628-1632, Dec. 2011

3. " Fire retardant properties of intumescent polypropylene composites filled with calcium carbonate’
Bayramli et al. |, Polymer Engineering and Science, S1(5), 875-883 . May 2011



SERGI
KATILIMCILARI /
PARTICIPATIONS

OF EXHIBITION



11 ULUSLAKAKASI POLIMERIK KOMPOZITLEK SEMPOZY UMU, SERGISI VE QALISTAYI
3rd INTERNATIONAL POLYMERIC COMPOSITES SYMPOSIUM, EXHIBITION AND WORKSHOP

1. Akpa Kimya / Akpa Chemicals
Yetkihi Kisi: Berrin Alkan
Adresi: Birlik Cad. Besyol Mah. No:12 Kii¢iikgekmece Istanbul
Tel: (212) 580 55 59
Fax: (212) 580 55 21|
c-posta: mfow akpakimya.com
Web: www akpakimya.com

2. Anamed & Analitik Grup / Anamed Analytic Group
Yetkili Kisi: Melek Malkog
Adresi: Acarlar Ticaret Sitesi F Blok, Kat 1, Daire 5 Kavacik, Beykoz
Istanbul
Tel: (216) 331 17 06
Fax:(216) 331 17 37
e-posta: salesta anamed.com.tr
Web: www.anamed.com.tr

3. Basoglu Karavan San. Tic. A.S. / Basoglu Karavan Co.Lud.
Yetkihi Kisi:
Adresi:  Eskisehir-Bilecik  Yolu  Uzeri.  Adliye  Kovii  Mevki
SAKARYA
Tel: (264) 319 36 00
Fax: (264) 319 36 04
e-posta: ileusim basoglucaravan.com.u
Web: hup: www basoglu.com.tr

4. Boytek Recine Boya ve Kimya San. Tic. A.S. / Boytek Resins,
Gelcoats, Pigment Pastes
Yetkili Kisi: Balent DARCAN
Adresi: 29 Ekim Cad.istanbul Vizyon Park Ofis Plaza 3 A2 Blok No:
60-61 34197 Yenibosna - Bahgelievler /istanbul
Tel: (212) 551 03 04
Fax:(212) 551 28 35
e-posta: boytekia boytek.com.u
Web: wwaw boytek.com.tr/
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N

Duratek Epoksi ve Poliiiretan Sistemler / Duratek Epoxy and
Polyurethane Systems

Yetkili Kisi: Cigdem ARPAT

Adresi: Duratek Koruyucu Malzemeler San. ve Tic A.S. Gebze
Organize Sanayi Bolgesi 700. Sokak No: 720 41480 GEBZE
TURKIYE

Tel: (262) 751 20 60

Fax: (262) 751 01 59

e-posta: intow duratek.com.tr

Web: www.duratek.com.tr

6. EBILTEM-EBIC
Adresi: Ege Universitesi Bornova 35100, izmir
Tel: (232) 343.4400
Fax:(232) 374 4289
¢-posta: chiltemic.cbiltem.cge.cedu.tr
Web: http:‘www.ebicege.org.tr

7. Ege Universitesi Miihendislik Fakiiltesi / Ege University, Faculty
of Engineering
Adresi: Ege Universitesi Miihendislik Fakiiltesi 35100, Bornova
izmir
Tel: (232) 38800 16
Fax: (232) 374 14 01
e-posta: dekansckie mail.ege.cdu.tr
Web: higp: www.muhfak.cge.edu.tr

8. Fiberteknik Polyester San. Tic. Ltd. Sti.
Adresi: ITOB Org. San. Bol. Tekeli-Menderes/ 1zmir
Tel: (232) 799 00 10
Fax: (232) 799 00 05
c-posta: ot fiberteknik.com.tr
Web: htp: www. fiberteknik.com.t

9. Gemi Miihendisleri Odasi
Yetkili Kisi: K. Emrah ERGINER
Adresi: 1479 Sok. No:11/14 Rozlin Apt. Alsancak [zmir
Tel: (232) 463 9830
Fax: (232) 463 9833
L"P()Nlll: gm-vl/mn‘ AAZ7MIrgmo.org
Web: www . gmo.org.tr
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llo

Herkim Polimer Kimya San. Ve Tic. A.S. / Herkim Polymer
Chemistry Industry Inc.

Yetkili Kisi: Ibrahim KOSE

Adresi: Atatiirk Organize Sanayii Bolgesi 10004 Sk. No.4 B.Cigh
Izmir

Tel: (232) 376 7241

Fax: (232) 376 7240

¢-posta: infoi herkim.com

Web: http: ‘'www _herkin.com

istanbul Kimyebi Maddeler ve Mamiilleri Thracatgilart Birligi /
Istanbul Chemical and Chemical Products Exporters Associations
Yetkihi Kisi: Deniz Giilsen

Adresi: (Cobangesme mevkii, Sanayi Cad.No:3 Dig Ticaret Kompleksi
A Blok P.K.34197 Yenibosna Bahgelievler istanbul

Tel: (212) 454 00 00

Fax: (212) 454 00 01

¢-posta: immibi immib.org.t

Web: www.immib.org.tr

izmir Biiyiikschir Belediyesi / Izmir Metropolitan Municapility
Adresi: Cumhuriyet Bulvart No:1 Konak izmir

Tel:(232) 293 1200

Fax: (232) 446 4818

¢-posta: him(@ izmir.bel.tr

Web: www. {zmir.bel.tr

. lzmir Fir¢a San. Tic. Ltd.Sti.

Adresi: 10006 Sokak No:18 A.O.S.B. PK: 35620 Cigli lzmir
Tel: (232) 328 31 87

Fax: (232) 328 32 20

e-posta: mfoliznurfirca.com.ur

Web: htip: ‘www.izmirfirca.com.t
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14.

16.

I8.

izmir Ticaret Odasy/ Izmir Chamber of Commerce
Yetkili Kisi: Aykut TERZIOGLU

Adresi: Atatiirk Caddesi No:126 35210 Pasaport / izmir
Tel: (232) 441 7777

Fax: (232) 446 1360

Cc-posta: inlow1zto.org.tr

Web: http: 'www.izto.oro.tr

. lzmir Yiiksek Teknoloji Enstitiisii Miihendislik Fakiiltesi //zmir

Institute of Technology, Faculty of Engineering

Adresi: izmir Yiiksek Teknoloji Enstitiisii Urla, Izmir 35430
Tel: (232) 750 6000

Fax:(232) 750 6015

c-posta: bilgitivie.cdu.tr

Web: http: www.iyte.edu.tr

Kimyagerler Dernegi

Yetkili Kisi: Cetin GULER

Adresi: Ismet Kaptan Mah. Sair Esref Bulvan 1373 Sok. No: 8
Suat Manisali Is Merkezi Kat: 6 Daire: 603 Konak izmir

Tel-Fax: (232) 483 56 21

e-posta: tletisimie Kimyager.org

Web: http:www Kimvager.org

. Kompozit  Sanayicileri Dernegi  / Turkish  Composite

Manufacturers Association

Yetkili Kisi:ismail Hakki HACIALIOGLU

Adresi: Yenisehir Mahallesi. Osmanli Bulvar, Atlantis AVM.. A-
Blok, Kat:8. Daire:34Kurtkiy-Pendik/Istanbul

Tel-Fax: (216) 685 12 68

c-posta: mfo kompozit.org.ti

Web: htip: “www.kompozit.org.u

Literatiir Kimya / Literatur Chemicals

Yetkili Kisi: Ozgiir SONMEZ

Adresi: Organize Sanayi Bolgesi 114 Ada No: 6. BahikesiriR
Iel: (266) 281 12 45-46-47

Fax: (266) 281 1248

c-posta: inforliteraturkimya.com

Web: http: o www literaturkimya.com
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19.

20.

21,

22.

23.

Omnis Kompozit

Yetkili Kisi: Tolga KUTLUG

Adresi: Cinardere Mh.Akseki Sk.No:2/A Pendik/IST.
Tel: (216) 37992 20

Fax: (216) 379 56 22

¢-posta: info omniskompozit.com

Web: http:‘omniskompozit.com

Petkim Petrokimya Holding A.S./ Petkim Petrochemicals [nc.
Adresi:PK 12 35800 Aliaga lzmir

Tel: (232)616 1210

Fax: (232) 616 1248

e-posta: pektimi petkim.com.tr

Web: www . petkim.com.tr

Polkima Polyester, Kimya ve Makina San. Ve Tic. A.S./ Polkima
Glass Reinforced Plastics

Yetkili Kigi: Sadik ASLITURK

Adresi: Iskele Caddesi. Bayraktar Sokak. Yazibasi, Torbali, 35875,
lzmir,

Tel: (232) 853 8800

Fax: (232) 853 9647

e-posta: nfow polkima.com

Web: http: www polkimia.com

Prokom Polyester Uriinleri / Prokom Composites

Yetkili Kisi: Timral KOCAGIL

Adresi: 37 Sokak No:44 Kisikkoy Sanayi Sitesi Arkasi Kisikkoy
izmir

Tel:(232).257 52 49

Fax: (232) 257 56 11

e-posta:info prokomfiberglass.net

Web: http://prokomcomposite.com

Sonmez ASF A.S. / STA Sonme: Textiles Advanced
Yetkili Kisi: Osman SONMEZ

Adresi: Yeni Yalova Yolu 9. Km / Bursa - TURKIYE
Tel: (224) 261 04 40

Fax: (224) 261 04 28

¢-posta: sonmezi sonmezholding.com.tr

Web: hup: www.sonmezholdimg.com.t
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24.

26.

Tekstil Miihendisleri Odasi

Adresi: Anadolu Cad. No:40/310 Tepekule Iy Merkezi Bayrakh
IZMIR

Tel: (232) 46277 16

Fax: (232) 462 76 48

¢-posta: 1zmiri tmo.org.

Web: http: izmir tmo org tr

. Yiicel Kompozit Malzemeleri Ltd. $ti. / Yucel Composites Inc.

Yetkili Kisi: Banu BILGE

Adresi: Kemalpasa Cad. No:14 35060 Pinarbagi / IZMIR
Tel: (232) 47805 14

FFax: (232) 479 16 73

¢-posta: yucelkompozitia yucelgrup.com

Web: hip: www.yucelkompozit.com.ur

FORD OTOSAN
¢-posta: hosenguli ford.com.tr

Tel: (216) 564 71 00

“Kitabin basim tarthine dek katthmi kesinlesen sergi katulimerlardir,
*Confirmed Companies when this book was submitted to press
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EPOKSI VE POLIURETAN SISTEMLER

Gebze Organize Sanayi Bolgesi 700. Sokak No. 720 41480 GEBZE
TEL: +90 262 751 2060 FAKS: +90 262 751 0159 www.duratek.com.tr info@duratek.com.tr
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boya & polyester

HERKIM

POLIMER KiMYA SANAYIii VE TICARET A.S.
POLYMER CHEMICAL INDUSTRY AND TRADE INC.

Alev ilerle

uru

British Standartlarina uygun poliester iriinler

%,
% Becker Acroma

Becker Acroma Is @ brand of SHerwiv- WiLLiAmS

Merkez

A.0.S.B. 10004 Sok.
No: 4 Cigli / IZMIR
T:(0232)376 72 41
F:(0232)3767240

Marmarz Bolge Mid.
Gursel Mah. Sevket Pasa Sok.
No:8 Kagithane / ISTANBUL
T:(0212) 2228401 -02
F:(0212) 2228404

www.herkim.com

ZZ/M )

Akdeniz Bolge Miid.

Safak Mah. 4259 Sok.

No:14 ANTALYA
T: (0 242) 22121 15
F:(0242) 2212477

info@herkim.com

Kopga Sok.
Siteler / ANKARA

T:(0312) 351 50 32
F:(0312) 3515033
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