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Abstract 
Mitigating corrosion in acidic environments is a complex and ongoing challenge that demands a 

multidisciplinary approach. By understanding the specific conditions and employing effective 

preventive measures, industries can minimize the detrimental effects of acidic corrosion, ensuring the 

longevity and reliability of materials and structures. 
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Introduction  

Corrosion, a natural electrochemical process, poses a 

significant challenge to various industries and infrastructures 

globally. This article delves into the complexities of 

corrosion, its economic impact, and explores strategies for 

mitigation. References to authoritative sources will be 

provided to support the information presented. 

1. Definition and Mechanism of Corrosion 

Corrosion is the deterioration of materials, typically metals, 

due to their reaction with the environment. As highlighted in 

Fontana and Greene's seminal work "Corrosion Engineering" 

(2008), corrosion is an electrochemical process involving 

oxidation and reduction reactions. 

2. Types of Corrosion: Corrosion manifests in various forms, 

including uniform corrosion, pitting corrosion, crevice 

corrosion, and galvanic corrosion. The comprehensive 

classification is discussed in "Corrosion Basics: An 

Introduction" by Revie and Uhlig (2020). 

3. Economic Impact of Corrosion: 

The economic consequences of corrosion are staggering. 

According to a report by the National Association of 

Corrosion Engineers (NACE International), the global cost of 

corrosion is estimated to be trillions of dollars annually. 

4. Corrosion in Infrastructure: Infrastructure, including 

bridges and pipelines, is susceptible to corrosion. A study by 

Pedeferri in "Environmental Effects on Engineering 

Structures and Materials" (2007) explores the impact of 

environmental factors on infrastructure corrosion. 

5. Corrosion Control Strategies:  Mitigating corrosion 

involves adopting protective measures. The book "Corrosion 

Prevention and Protection: Practical Solutions" by 

Schweitzer and Prosek (2007) provides insights into 

corrosion control strategies. 

6. Advancements in Corrosion Research: Ongoing research is 

crucial for developing innovative corrosion-resistant 

materials and technologies. The "Journal of the 

Electrochemical Society" is a reputable source for the latest 

advancements in corrosion research.  

7. Corrosion in Oil and Gas Industry: The oil and gas 

industry faces severe corrosion challenges. The article 

"Corrosion in the Oil Industry" by Richardson et al. (2008) in 

the journal "Corrosion" provides valuable insights into 

industry-specific corrosion issues. 

Schiff Reagent 

1. Definition and Composition: Schiff reagent is a solution 

used to detect the presence of aldehydes, particularly in 

biological samples. It is often composed of basic fuchsin, 

sodium metabisulfite, and hydrochloric acid. The exact 

formulation may vary depending on the specific application. 

2. Purpose in Histochemistry:   The primary application of 

Schiff reagent is in staining techniques for detecting the 

presence of aldehydes, such as in the Periodic Acid-Schiff 

(PAS) stain. PAS staining is widely used in histology to 

visualize carbohydrates, including glycogen and 

mucosubstances, within tissues. 

3. Mechanism of Action: Schiff reagent reacts with 

aldehydes to form a colored complex. In PAS staining, 

tissues are initially treated with periodic acid, which oxidizes 

the aldehydes. Schiff reagent is then applied, leading to the 

formation of a magenta-colored compound where aldehydes 

were present. 
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4. Applications Beyond Histochemistry: While commonly 

used in histology, Schiff reagent finds applications in various 

fields, including organic chemistry, as a tool for detecting the 

presence of aldehydes in chemical reactions. Schiff reagent's 

versatile applications make it an invaluable tool for 

researchers and scientists, especially in the fields of 

histology, biochemistry, and organic chemistry. The 

references provided offer insights into its historical 

development and practical applications in various scientific 

disciplines. 

Analysis of Schiff base in accordance 

1.  A heterocyclic Schiff base furoin thiosemicarbazone was 

tested for its corrosion inhibition towards mild steel in 

1M HCl solution using weight loss, Tafel polarization 

and electrochemical impedance spectroscopy techniques. 

Furoin thiosemicarbazone revealed good corrosion 

inhibition efficiency even at low concentrations towards 

mild steel in HCl medium. Comparison of corrosion 

inhibition efficiency of Schiff base and its parent amine 

and effect of temperature on inhibition efficiency were 

also investigated. The adsorption of furoin 

thiosemicarbazone on mild steel surface obeys Langmuir 

isotherm. 

2. Schiff's bases such as (E)-3-(3-

hydroxybenzylideneamino)-2-(3-hydroxyphenyl)-2,3-

dihydroquinazolin-4(1H)-one (SB-1) and (E)-3-

(5-bromo-2-hydroxybenzylideneamino)-2-(5-bromo-2-

hydroxyphenyl)-2,3-dihydraquinazolin-4(1H)-one (SB-2) 

were synthesized and investigated to the surface 

interactions & corrosion protection performance on mild 

steel (MS) in 2 M HCl medium by means of weight loss, 

electrochemical polarization and electrochemical 

impedance spectroscopic (EIS) techniques. Tafel 

polarization measurements showed that, the synthesized 

compounds were exhibited as mixed type (cathodic / 

anodic) inhibitors and the maximum protection 

efficiencies of 86.44% and 87.36% for SB-1 and SB-

2 respectively were observed at optimized concentration. 

The corrosion control of MS in presence of inhibitors 

could evaluate through adsorption phenomenon and fitted 

to Langmuir's adsorption isotherm. Activation energy 

(Ea) values in absence of the inhibitor is minimum 

51.45 kJ mol−1 and higher values of 89.98 kJ mol−1 and 

70.09 kJ mol−1 in the presence of SB-1 and SB-2 

respectively. Thermodynamic adsorption parameters such 

as ∆Hads, ∆Gads & ∆Sads were correlated to the corrosion 

inhibition process. Quantum chemical analysis revealed 

the nature of chemical interaction established between 

the inhibitor molecules and metal atoms. The change in 

surface morphology of mild steel and chemical 

interactions of inhibitor molecules on specimen surface 

were evaluated through FT-IR, Scanning electron 

microscopic linked with EDX, Atomic force 

spectroscopy and Contact angle techniques. Atomic force 

microscopic results revealed that, an average roughness 

of the mild steel surface has been reduced from 443 nm 

to 11.0 nm and 26.9 nm in presence SB-1 and SB-2 

respectively. 

1) There are results anylysis of Electrochemical 
impedance spectroscopy (EIS) 

P.C. consists of constant phase element (CPE) in parallel 

with a resistor Rp and Rs. 

Corrosion remains a formidable adversary, impacting 

industries, infrastructure, and economies globally. By 

understanding its mechanisms and employing effective 

corrosion control strategies, industries can mitigate the 

economic and structural consequences of this pervasive 

phenomenon. Ongoing research and collaboration across 

disciplines are essential for developing innovative solutions 

that contribute to a corrosion-resistant future. 

Corrosion can occur in various environments, and the type 

and rate of corrosion depend on factors such as the medium, 

temperature, pressure, and the material's composition. Here's 

an overview of corrosion in different mediums: 

1. Aqueous Corrosion: Freshwater Corrosion- Can cause 

general corrosion and localized corrosion such as pitting. 

Saltwater Corrosion- More aggressive than freshwater; leads 

to accelerated corrosion rates. Acidic and Alkaline Solutions: 

Can cause general corrosion, stress corrosion cracking, or 

corrosion of specific alloys depending on the acidity or 

alkalinity. 

2. Atmospheric Corrosion: Outdoor Exposure-Metals 

exposed to the atmosphere are susceptible to various forms of 

corrosion, including uniform corrosion, pitting, and 

atmospheric stress corrosion cracking. Industrial 

Atmospheres: Presence of pollutants and aggressive 

industrial emissions can accelerate corrosion. 

3. Soil Corrosion: Agricultural Soil-Depending on soil 

composition, moisture content, and acidity, metals buried in 

the soil may undergo corrosion. Marine Sediments:  Buried 

pipelines and structures can experience corrosion in marine 

sediments.  

4. High-Temperature Corrosion: Oxidation: High 

temperatures can cause oxidation of metals, leading to the 

formation of oxides on the surface. Sulfidation and 

Carburization: In specific environments with sulfur or carbon 

compounds, metals may undergo sulfidation or carburization. 

5. Microbial Corrosion (Microbiologically Influenced 

Corrosion - MIC): Bacterial Corrosion: Microorganisms, 

including bacteria, can contribute to the corrosion of metals. 

Sulfate-reducing bacteria, for example, produce hydrogen 

sulfide, leading to corrosion. 
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6.  High-Pressure Corrosion: Hydrogen-Induced Cracking 

(HIC):** Occurs in high-pressure hydrogen environments, 

causing cracking in susceptible materials. Stress Corrosion 

Cracking (SCC): Can be accelerated in high-pressure 

conditions, especially in the presence of corrosive media. 

7. Concrete Corrosion: Rebar Corrosion: Reinforcing steel in 

concrete can corrode due to exposure to chloride ions or 

carbonation of the concrete. Acidic Concrete Environments: 

Concrete can be corroded in acidic conditions, leading to 

deterioration. 

8. Oil and Gas Corrosion: CO2 Corrosion:Carbon dioxide in 

oil and gas environments can cause corrosion. H2S 

Corrosion:  Presence of hydrogen sulfide can lead to sulfide 

stress cracking and general corrosion. 

Understanding the specific conditions and factors influencing 

corrosion in each medium is crucial for implementing 

effective corrosion prevention and control measures. 

Different alloys, coatings, and corrosion inhibitors may be 

employed based on the corrosive environment. 

Conclusion corrosion in acidic mediums poses significant 

challenges to various materials and structures, impacting 

industries, infrastructure, and the economy. The aggressive 

nature of acids accelerates the corrosion process, leading to 

the degradation of metals and alloys. Understanding the 

mechanisms and factors influencing corrosion in acidic 

environments is crucial for implementing effective mitigation 

strategies. 

1. Accelerated Corrosion Rates: Corrosion in acidic mediums 

often results in accelerated corrosion rates compared to 

neutral or alkaline conditions. The presence of hydrogen ions 

facilitates electrochemical reactions, leading to the 

degradation of materials over time. 

2. Types of Acidic Corrosion: Various types of corrosion can 

occur in acidic environments, including general corrosion, 

pitting corrosion, and stress corrosion cracking. The specific 

corrosion mechanisms depend on factors such as the type of 

acid, concentration, and temperature. 

3. Material Susceptibility: Different metals and alloys exhibit 

varying degrees of susceptibility to acidic corrosion. Some 

materials may undergo selective corrosion, where specific 

elements are preferentially attacked, impacting the structural 

integrity of the material. 

4. Corrosion Prevention Strategies: Implementing effective 

corrosion prevention strategies in acidic mediums is 

essential. Protective coatings, corrosion-resistant alloys, and 

the use of inhibitors can mitigate the impact of acidic 

corrosion. Regular maintenance and monitoring are critical to 

identifying and addressing corrosion issues promptly. 

5. Environmental Impact: Corrosion in acidic environments 

not only affects the longevity and performance of materials 

but also has environmental implications. Leaching of metals 

into surrounding ecosystems can lead to ecological 

disturbances and water contamination. 

6. Industry-Specific Challenges: Industries such as 

petrochemical, chemical processing, and metal 

manufacturing face particular challenges due to acidic 

corrosion. Corrosion-resistant materials and advanced 

coatings are crucial for ensuring the integrity of equipment 

and infrastructure in these environments. 

7. Research and Innovation: 

Ongoing research and innovation in the field of acidic 

corrosion are essential for developing new materials and 

corrosion-resistant technologies. Collaborative efforts 

between academia, industry, and research institutions are 

vital for addressing the evolving challenges posed by acidic 

corrosion. 

8. Holistic Approach to Corrosion Management: 

   Addressing corrosion in acidic mediums requires a holistic 

approach that considers material selection, design 

considerations, and the implementation of preventive 

measures. Collaboration between corrosion scientists, 

engineers, and industry professionals is essential for 

developing comprehensive corrosion management strategies. 

In conclusion, mitigating corrosion in acidic environments is 

a complex and ongoing challenge that demands a 

multidisciplinary approach. By understanding the specific 

conditions and employing effective preventive measures, 

industries can minimize the detrimental effects of acidic 

corrosion, ensuring the longevity and reliability of materials 

and structures. 
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