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Ozet- Polimer ile bitiimiin modifikasyonu uzun bir ge¢mise sahiptir. Ancak, bitiimde katki maddesi olarak kullanilan
polimerlerin ¢ogu ekonomik agidan cazip degildir. Bu nedenle, orijinal polimerlerin yerine esnek kaplamalarda geri
doniistiiriilmiis malzemelerin kullanilmasi, 6zellikle maliyet verimliligi ve ¢evre bilinci agisindan aragtirmacilar igin temel bir
durum haline gelmistir. Bugiine kadar, geri doniistiiriilmiis atik polimerlerin bitiim igerisinde katki malzemesi olarak kullanimi
ile ilgili birgok arastirma yapilmis ve genellikle bu tiir katkilarin bitiimiin fiziksel 6zelliklerini iyilestirdigini tespit edilmistir.

Bu c¢alismada, geri doniistiiriilmiis atik polipropilenin (PP) bitiim modifikasyonunda kullanilabilirligi arastirilmistir. Geri
doniistiirilmiis atik polipropilen iilkemizde daha 6nce hi¢ denenmemis kimyasal yontemle yiizeyleri aktive edilmistir.
Yiizeysel aktivasyonu sayesinde polipropilenin yiizeyinde serbest radikaller, iyonlar ve fonksiyonel gruplar olusturularak
bitiim ile kimyasal reaksiyona girmesi saglanarak kuvvetli baglara sahip homojen baglayicilar elde edilmistir.

Yiizeysel aktivasyonlu PP katkilarm bitimle uyumlulugu ve elde edilen modifiye baglayicilarin faz yapisi, FTIR
spektroskopisi ile incelenmistir. Saf ve PP katkili baglayicilarin tizerinde penetrasyon, yumusama noktasi ve diiktilite deneyleri
gibi geleneksel bitim deneyleri uygulanmistir. Yiizeysel aktivasyonlu atik PP bitlimiin yaslanma &zellikleri tizerindeki
etkilerini saptamak amaciyla biitiin baglayicilar iizerinde donel ince film halinde 1sitma (RTFOT) deneyi uygulanmustir. Saf ve
PP katkili bitiimlerin yiiksek sicakliktaki (135°C) akiskanlik karakteristikleri donel viskozite (RV) deneyi ile belirlendikten
sonra, dinamik kesme reometre deneyi (DSR) ile, yaslandirilmis baglayicilarin belirli sicaklik ve yiik altinda tekerlek izine
kars1 direngleri (kompleks kesme modiilii, G* ve faz acisi, §) saptanmus ve katkilarin bitiimiin viskoelastik davranisi lizerindeki
etkileri incelenmistir.

Deney sonuglar1 PP katkisiyla bitiimlerin penetrasyon degerlerinin azaldigi yumusama noktalarinin arttigint ortaya koymustur.
Tekerlek izi parametresinde modifikasyon sonrasi meydana gelen belirgin artis yiizeysel aktivasyonlu atik polipropilen
katkisinin esnek tistyapilarda gelen kalici deformasyonlar1 azaltmadaki etkisini ifade etmektedir.
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Abstract- Bitumen polymer modification has a long history. However, most of the polymers currently used as additive in
bitumen are not economically attractive. Thus, employing recycled materials in flexible highway instead of virgin ones has
become a fundamental case for researchers especially in terms of cost efficiency and environmental awareness. To date, many
studies have been made to investigate using of recycled polymers in bitumen and generally improved physical properties of
bitumen were determined.

In this study, the recycled polypropylene (PP) was investigated for bitumen modification. Surfaces of recycled polypropylene
(PP) waste will be activated by chemical method that has never been processed before in Turkey. Free radicals, ions and
functional groups will be formed on the surfaces of surface-activated polypropylene and thus homogenous binders having
strong bonds were obtained by allowing them to have a chemical reaction with bitumen.
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The compatibility surface-activated PP admixtures with bitumen and the morphologic structure of the modified bitumen was
investigated with the help of FTIR spectroscopy. Conventional test methods such as, penetration, softening point and ductility
tests were also performed on base and PP modified bitumen samples. In order to determine effects of surface-activated waste
PP on aging properties of bitumen, rolling thin film oven test (RTFOT) was performed on to all binders. After determining the
fluidity characteristics of base and PP modified bitumen at high temperatures (135°C) with rotational viscosity (RV) test, the
rutting resistance (complex shear modulus, G* and phase angle, §) of aged binders under certain temperature and loading
conditions were investigated by dynamic shear rheometer test (DSR).

The tests results reveal that a gradually increment in PP modification leads to a decrease in penetration and an increase in
softening point which is evidence of an increased stiffness of bitumen. An increment in rutting parameter after modification
observed by DSR test is a clear indication of better rheological properties of bitumen which means permanent deformation
occurred in flexible pavement can be restrained by surface-activated waste polypropylene modification.
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