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Abstract—The corrosion of copper has been received much attention due to its high affected to everyday life and industry. Eugenol is abundant natural product and can be extracted from Cloves. This work eugenol was 
used as inhibitor for copper corrosion. The effect of eugenol concentration, immersion time and temperature has been studied. The results showed that eugenol can protect corrosion with inhibition efficiencies of 70% 
(1.2 M HC1 environment at 303 K). The HPLC, FT-IR and SEM techniques have been employed to characterize and to study surface morphology. Furthermore, the sorption isotherms have been evaluated and 
revealed the adsorption mechanism is best described by the Frumkin isotherms with the free energy of -15.68 
k J moE1 and consistent with the physical adsorption. Quantum chemical calculation has been also used and discussed relating to corrosion inhibition.
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INTRODUCTION
Copper (Cu), which is commonly used as raw 

material for many products such as piping, tubing, and 
heat exchangers can chemically react with corrosive 
medium in various conditions such as high tempera
ture, and acids thus their mass loss can occur. Because 
of this the reduction, control, and prevention are nec
essary. There are various methods to apply for corro
sion protection such as change of composition, 
removal of oxygen, anodic protection, inorganic coat
ing, corrosion inhibitors, and change of operative 
parameters such as temperature, velocity, and pH [1], 
However, an anti-corrosion by using inhibitors are 
very popular method because of low cost and easy to 
operate for industry [2,3], The effective substances are 
applied as corrosion inhibitors could contain hetero 
atoms such as nitrogen (N), sulphur (ร), and oxygen 
(O) in order to adsorb, block, and decrease the corro
sion on the metal surface. This is due to high number 
of electron in n-orbital and could provide high inhibi
tion efficiency [4—8], Nevertheless most of synthetic 
organic compounds containing N, ร, and o  as corro
sion inhibitors could be highly toxic for biological tis
sues. Nowadays non-toxic and effective corrosion 
inhibitors have been studied and called green corro
sion inhibitors [9—14], They might be extracted from 
plant, herb, fruit peels, vegetable oil, natural honey, 
and animal proteins from meat and milk. The eco
1 The article is published in the original.

friendly corrosion inhibitors for Cu have been also 
attended to eliminate the use of benzotriazole (BTA). 
BTA provides good inhibition efficiency of Cu at wide 
temperature and pH range and also flow condition. 
[15] However, its toxicity can be seriously concerned 
in the environment [16], Several substances with high 
inhibition efficiency and low environmental risk for 
Cu in acid media such as cysteine [17], phthalazin 
derivatives [18], alginate biopolymers [19] and in nat
ural solution such as cysteine [17], linear sodium hep- 
tanoate [20], guanidine derivative [21], olive leaf 
extract [22] were reported as green corrosion inhibitors.

Eugenol (Fig. 1) is organic compound, which can 
be extracted from herbs, and medicinal plants e.g. 
Piper betle, Curcuma longa, and Zingiber officinale. 
Several qualities of eugenol have been demonstrated in 
many applications such as antimicrobial [23], anti
atherogenic [24] and antioxidant properties [25], 
Moreover, eugenol and its derivatives have been also 
claimed as corrosion inhibitor for mild steel in acid 
medium [26, 27], To the best of our knowledge, there 
is no report of the corrosion inhibition efficiency on 
Cu. Therefore, this work aims to investigate the capa
bility of eugenol for corrosion inhibition of Cu in var
ious conditions as eugenol concentration, immersion 
time, and temperature. Experimental section is 
focused by weight loss measurements. Furthermore, 
the surface morphology is studied by SEM-EDS. The 
molecular absorbtion was characterized by HPLC,

187

mailto:kiattisak.l@hotmail.com

