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 Abstract 

The aim of our work is to exploit the antioxidant properties of some plants for the protection of 

metals and alloys from corrosion, once exposed to polluted urban/industrial environments and 

marine areas. For this reason, we test some ethanolic extracts of plants collected in Sicily (Italy) as 

corrosion inhibitors of Cor-Ten steel in acidic media mimicking acidic rains and in NaCl solution 

mimicking seawater. In particular, we test and compare extracts of Allium commutatum, Allium 

subhirsutum and Brassica campestris, which grow spontaneously in our territory. The bulbs of 

Allium commutatum and the bulbs and aerial parts of Allium subhirsutum were collected from plants 

at the full flowering stage. Allium commutatum parts were reaped in Gioiosa Marea and Allium 

subhirsutum parts were reaped near Petralia Soprana. Brassica campestris was collected in Alimena. 

 We focalize on Cor-Ten steel with the aim of giving a contribution for overcoming some 

restrictions in its application. In fact, Cor-Ten steel is a weathering steel generally used as unpainted. 

It has better mechanical properties compared to other steels and a very good resistance to corrosion 

due to the formation of a compact oxide layer on its surface. Unfortunately, in some environmental 

conditions such as in polluted and marine areas, the formation of the protective layer is obstructed so 

that Cor-Ten cannot be employed despite its noticeable mechanical properties. In these conditions, 

anticorrosion coatings or corrosion inhibitors are necessary. 

 Plant extracts are chemically characterized by chromatography and the efficiency as corrosion 

inhibitors is evaluated by means of electrochemical impedance spectroscopy and dynamic 

polarization. In particular, different volumes of extracts are added in the corrosive solutions and the 

optimum concentration is evaluated for each species.  

 The comparison between the anticorrosion activity of bulbs extracts of Allium subhirsutum and 

Allium commutatum toward Cor-Ten in the acidic medium evidences slight differences. The 

optimum concentration is 800 ppm in both the cases; at this value, charge transfer resistances of 

10.50 kcm2 and 9.70 kcm2 are calculated for Allium subhirsutum and Allium commutatum, 

respectively, corresponding to average inhibition efficiency (IE) values > 90% and < 88%.  

 By comparing extracts from different parts of Allium subhirsutum in acidic medium, it is found 

that aerial parts extracts display a lower IE with respect to bulbs extracts at the same optimum 

concentration. A substantial difference is noticed comparing aerial parts extracts of Allium 

subhirsutum and Brassica campestris. The latter has an optimum concentration at 120 ppm at which 

a charge transfer resistance of 1.66 kcm2 is calculated, corresponding to a low IE of 31%. At 

higher concentrations, Brassica campestris extracts seem to catalyse the corrosion process in acid. 

Instead, they show an IE of 82% in NaCl already at 80 ppm. 

 In conclusion, alliaceae have proven themselves to be the best inhibitors of Cor-Ten steel 

corrosion in acidic environment compared to Brassica campestris extracts. Among alliaceae, bulbs 

extracts of Allium subhirsutum revealed the best performance. On the other hand, Brassica 

campestris extracts are more effective in inhibiting Cor-Ten corrosion in NaCl than in acidic 

solutions [1]. 
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