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Abstract

Corrosion of metallic materials is an important issue that causes great economic losses and negatively affects
human health. Various methods are used to slow down the corrosion rates of metals. One of these methods is
to add chemical substances called inhibitors to the media. The main function of these substances is to increase
the resistance of the metal/media interface by closing the metal surface. It is known that organic substances
used as corrosion inhibitors are particularly effective in acidic conditions. Many of the inhibitors used as
corrosion inhibitors contain toxic or polluting components. The use of these inhibitors is harmful to human
and environmental health. Therefore, there is a need for biodegradable green inhibitors with high protection
efficiency. In the literature, there are many studies in which the roots, leaves and fruits of various plants are
used to reduce metal corrosion. In the literature review, although avocado, avocado leaf and peel are the subject
of research in various fields such as medicine, food, and cosmetics, there are limited studies in which they are
used for corrosion protection. Inhibitory effects of avocado leaf extracts on corrosion of mild steel and stainless
steel were investigated in acidic media.

Electrochemical measurements were made with a computer-controlled electrochemical workstation (Gamry
ZRA) using a three-electrode system. After the avocado leaves were dried and ground, extraction was carried
out with 1 M H,SO.. Solutions of the obtained extract with 1 M H,SO, at different concentrations were used
in corrosion tests. For this purpose, linear polarization curves were obtained by potentiodynamic method and
polarization resistances of electrodes were determined by Electrochemical Impedance Spectroscopy (EIS)
method. The data obtained by EIS were compared with the values obtained from the polarization curves.

According to the the current-potential curves, it was observed that the corrosion potentials shifted to more
negative values with the increase of inhibitor concentration As a result of daily EIS measurements, it was
determined that the stainless steel protection degree of the indicator examined was 97,2 %. As a result of the
concentration-dependent EIS measurements, the protection degree of stainless steel of the indicator examined
was 48.5%, and the degree of protection of mild steel was 71.6%.
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Ozet

Metalik malzemelerin korozyonu ekonomik agidan biiyiik kayiplara yol agan, insan sagligini olumsuz
etkileyen 6nemli bir olaydir. Metallerin korozyon hizlarini yavaslatmak icin ¢esitli yontemler kullanilmaktadir.
Bu yontemlerinden biri ortama inhibitor denilen kimyasal maddeler eklemektir. Bu maddelerin temel islevi
metal yiizeyini kapatarak metal/ortam ara yiizeyinin direncini arttirmaktir [1]. Korozyon inhibitorleri olarak
kullanilan organik maddelerin 6zellikle asidik kosullarda etkin oldugu bilinmektedir. Korozyon inhibit6ri
olarak kullanilan inhibitorlerin birgogu zehirli ya da kirletici bilesenler icermektedir. Bu inhibitdrlerin
kullanimi insan ve ¢evre saglig1 agisindan zararlidir [2]. Bu nedenle biyolojik olarak bozunmasi miimkiin olan
koruma etkinligi yiiksek yesil inhibitorlere ihtiya¢c duyulmaktadir. Literatiirde cesitli bitkilerin kok, yaprak ve
meyvelerinin metal korozyonunu azaltma amaciyla kullanildigi pek ¢ok ¢alisma mevcuttur [3]. Literatlr
incelemesinde, tip, gida, kozmetik gibi ¢esitli alanlarda avokado, avokado yapragi ve kabugu arastirma konusu
oldugu halde, korozyondan koruma amacli kullanildig1 sinirli sayida calisma mevcuttur. Avokado yapragi
oziitlerinin yumusak ve paslanmaz ¢eligin korozyonuna inhibisyon etkileri asidik ortamda incelendi.

Elektrokimyasal dl¢timler, ii¢ elektrot sistemi kullanilarak, bilgisayar kontrollii elektrokimyasal ¢alisma tinitesi
(Gamry ZRA) ile yapildi. Avokado yapraklari kurutulup 6giitiildiikten sonra 1 M H,SOs ile ekstraksiyonu
gergeklestirildi. Elde edilen 6ziitiin 1 M H>SO, ile seyreltilerek farkli derisimdeki ¢ozeltileri hazirlandi ve
korozyon testlerinde ortam olarak kullanildi. Korozyon testleri i¢in potansiyodinamik yontemle lineer
polarizasyon egrileri elde edilerek, Elektrokimyasal Impedans Spektroskopisi (EIS) yontemi ile de
elektrotlarin polarizasyon direngleri belirlendi. EIS ile elde edilen veriler, polarizasyon egrilerinden elde edilen
degerlerle karsilastirildi. Akim-potansiyel egrilerine bakildiginda inhibitdr derisimin artmasiyla, korozyon
potansiyellerinin daha negatif degerlere kaydigi gozlenmistir. Giinlik EIS 6l¢iimleri sonucunda incelenen
indikatoriin paslanmaz ¢eligi koruma derecesinin % 97,2 oldugu belirlenmistir. Derisime bagli EIS dl¢timleri
sonucundan da incelenen indikatdriin paslanmaz geligi koruma derecesinin % 48,5, yumusak ¢eligin ise
koruma derecesinin % 71,6 belirlenmistir.
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