


ترسيخ سمات الشخصية الإماراتية
 والاعتزاز بالهوية الوطنية، وتعزيز الاستدامة
 والحفاظ على التعليم المستمر، وتطويره

الرؤيـــــة 
الارتقــــاء بالكيميــاء في الإمارات إلى العالمية

تطمــح الجمعيــة الكيميائيــة الإماراتية إلى تطوير 
العمـــل الكيميـائـــي فـــي الإمــارات ، مـن خــلال 

تقـديـــم وتعزيــز الأبحـــاث والدراسات الكيميائيـة  
وإبـــراز جهـــود الكيميائييـن فـي دولـة الإمــارات 
العـربيــــة المتحــــدة والوطــــن العربـي وتحقيـــق 

الشراكــــة المجتمعيـة الفـاعلـة.
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a b s t r a c t 

In this study we evaluated the corrosion inhibition potential of an environmentally friendly, cost effective 

and beneficial compound on carbon steel in an acidic environment. 

We investigated electrochemical as well as gravimetric measurements for corrosion performance in- 

hibition of the acetylsalicylic acid ASA molecules used from carbon steel XC48 in HCl 1M solution. The 

results show that aspirin inhibits the corrosion of carbon steel in acidic environment. It was found that 

the inhibition efficiency of aspirin increased with increasing inhibitor concentration and decreased with 

increasing temperature. The maximum inhibition efficiency was 96% with 5 ×10 −3 M aspirin at 308 K. 

The inhibition efficiency increased with increasing concentration of ASA. This inhibitor adsorbs on the 

metal surface according to the Langmuir model and a physical adsorption mechanism is proposed for 

the adsorption of the inhibitor on the carbon steel surface, the scanning electron microscopy (SEM), the 

Thermodynamic and the kinetic parameters were calculated and discussed. 

© 2022 Elsevier B.V. All rights reserved. 

1. Introduction 

In our highly modern age, the increasing erosion of metallic 

materials is a major global issue faced by manufacturers in many 

manufacturing units, infrastructure sectors and all aspects related 

to it. This is the main reason for the depletion of the world econ- 

omy and hinders the smooth progress of national development [1] . 

The metallic materials used in many industrial applications are car- 

bon steel and its alloys. Unmatched mechanical properties, com- 

bined with market availability and cost effectiveness, make steel 

and its alloys the metallic material of choice. The longevity and 

functionality of structural steel materials is generally maintained 

by regular cleaning. Many industries use various techniques such 

as pickling, dry cleaning and descaling. For frequent cleaning pur- 

poses, where the main ingredient of the drawing agent is the an- 

hydrous product of hydrochloric acid [2] . Numerous scientists and 

engineers have developed various techniques to reduce and pre- 
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vent corrosion of steel exposed to various environmental condi- 

tions [3] . Corrosion inhibitors have long been derived from organic 

molecules [4] . Currently, literature shows that organic-based cor- 

rosion inhibitors are favored because of their low toxicity or envi- 

ronmental friendliness [5] . Organic and inorganic compounds con- 

taining heteroatoms such as nitrogen, oxygen, sulfur, phosphorus, 

and hydroxyl groups reduce corrosion rates by forming barriers at 

the steel/solution interface. Various researchers have investigated 

the effect of various drugs other than organic and inorganic com- 

pounds, such as corrosion inhibitors in acidic media, on steel [6–8] . 

According to the research reports, the corrosion inhibition poten- 

tial of some drugs has been tested for possible use as a compet- 

itive class of green corrosion inhibitors. Indeed, some drugs meet 

environmentally sustainable requirements for corrosion protection: 

they are non-toxic, environmentally friendly, readily available, and 

cost-effective [9–15] . For example, the corrosion inhibition per- 

formance of gentamicin and sulfamethoxazole [16] , domperidone 

[17] , Ambroxol [18] , cefazolin [19] , polyltriazole and [20] , peni- 

cillin G [21] , moxifloxacin [22] , 2-thiophene acetyl chloride [23] ex- 

pired ampicillin and flucoxacillin [24] , fluconazole [25] have been 

studied as green corrosion inhibitors using conventional corrosion 

monitoring methods such as weight loss, volumetric, thermomet- 

https://doi.org/10.1016/j.molstruc.2022.134883 

0022-2860/© 2022 Elsevier B.V. All rights reserved. 
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