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ABSTRACT

Polystyrene is one of commercial polymers with versatile usage. In order to improve
some properties of PS, some additives can be used and production of blends and
composites are common as well. These methods, due to the shorter time needed than
developing a new material, are preferred. Silicon carbide (SiC) is a semiconductor
material with high oxidation resistance and with high thermal conductivity.

In this study, SiC nanoparticles, which are not compatible with PS, are coated with PS
to render it compatible and by using these nanoparticles, PS nanocomposited having
SiC have been prepared with molten mixing method. For this reason, SiC nanoparticles
were first coated with PS. To prevent the agglomeration fo SiC nanoparticles in PS, the
coated SiC nanoparticles (PS/SiC) were prepared followed by determination of coating
percentage. This characterization was performed with analysis and TGA. Coated SiC
particles were added into the extruder without the need of external addition of a
compatibilizer and the homogeneity of the molecular distribution was examined. PS
was added 4% PS/SiC, extruder outputs were collected and pressed into pellets and
films were produced with hot press from these pellets. Similar experiments were
performed with SiC particles which were not coated. Thermal, morphologic and
mechanical properties of unadultareted PS, composite having 4% PS/SiC, and a sample
of PS with 4% uncoated SiC were investigated. These samples revealed that TGA,
microscopy and DMA analyses yielded better distribution in PS-coated SiC, along with
the observation of better mechanic strength and thermal behavior, and a
homogeneous microscopic appearance.
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OZET

Polistiren (PS) cok amach kullanilabilen ticari polimerlerdendir. PS’in birtakim
Ozelliklerini iyilestirmek icin baz katkilar kullanilabildigi gibi harman, kompozit
yapilmasi da yaygindir. Bu yontemler yeni bir malzeme gelistirmekten daha kisa
stUrede tamamlandigi icin tercih edilirler. Silisyum karbur (SiC) ise yuksek oksidasyon
direncine sahip, yuksel termal iletkenlikli yari iletken bir malzemedir.

Bu calismada, PS ile uyumlu olmayan SiC nanotanecikleri PS ile kaplanarak PS ile
uyumlu hale getirilmis ve PS uyumlu SiC nanotanecikleri kullanilarak SiC iceren PS
nanokompozitleri eriyik karistirma yontemi ile hazirlanmisti. Bu amacgla once SiC
nanotanecikleri PS ile kaplanmistir. SiC nanotaneciklerinin PS’de aglomerasyonunu
onlemek icin kaplanarak uyumlastirilmis SiC’ler (PS/SiC) hazirlandiktan sonra
kaplanma yuzdesi belirlenmistir. Bu karakterizasyon analitik yontem ve TGA ile
yapiimistir. Kaplanan SiC tanecikleri PS’e eriyik karistirma yontemiyle disaridan
uyumlastirici  katilmasina gerek olmadan ekstridere katilmis ve molekullerin
dagiliminin homojen olup olmadigi incelenmistir. PS’e %4 PS/SiC katilarak ektrider
ciktilar alinmis ve pelet haline getirilmis, peletlerden sicak preste film elde edilmistir.
Karsilastirma amacl kaplanmamis SiC tanecikleri ile de deney tekrarlanmistir. Katkisiz
PS, %4 PS/SiC iceren kompozit ve %4 kaplanmamis SiC iceren PS ile hazirlanan
orneklerin termal, morfolojik ve mekanik 6zellikleri incelenmistir. Bu 6rneklerde TGA,
mikroskop ve DMA kullanilarak yapilan karakterizasyonlarin sonucunda PS kaplanmis
(PS/SIiC) iceren PS 6rneginde dagihmin daha iyi gerceklestigi, érneklerin mekanik
dayanimlarinda ve termal davranislarinda iyilesme goézlendigi ve mikroskop
goruntulerinde dagilimin homojen oldugu belirlenmistir.
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