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VISION 

The vision of the workshop is to control corrosion effectively and 

economically by integrating science, engineering, and management and to 

provide the participants the knowledge, tools, and guidance to control 

corrosion. 

BACKGROUND  

Studies have indicated that annual direct cost of corrosion in USA 

exceeds       $ 276 billion, i.e., 3% of gross domestic product (GDP), and that 

the costs of corrosion in other countries range between 3 and 5% GDP. Several 

strategies have identified to reduce the cost of corrosion; conducting 

“Innovative Corrosion Control Research” is one among them. Key areas of 

corrosion control research have also been identified. There is large gap between 

the corrosion process, control methods and research directions viz. 

• Gaps exists between academic training, corrosion education, corrosion 

engineering, and corrosion management activities. 

• Data generation, evaluation, and reporting in corrosion research can be 

improved. 

• A few groups focus on matured area, e.g., corrosion inhibitor 

development and evaluation, without considering the relevance of their 

research to real world situation. 

To address these issues a corrosion education ladder has been developed.  

This will enable the next-generation corrosion professional to progress 

systematically through the stages of innovation, research, development, 

commercialization and standardization.  



 

OBJECTIVES 

• To facilitate the participants to conduct innovative corrosion control 

research to produce practically applicable and commercially viable 

solutions. 

• To provide to the research scholars the fundamental tools based on more 

than 25 international standards and best practices and to generate 

scientifically accurate and technically relevant corrosion data. 

BENEFITS AND OUTCOMES 

This workshop is specifically designed for Research Scholars and 

Faculty from various Educational Institutions, Industries and R & D 

organizations with relevant background. It was anticipated that the participants 

would acquire knowledge on: 

• Benefits and opportunities of conducting corrosion research. 

• Importance of innovation as the fundamental first step for carrying out 

research. 

• Principles of measuring and monitoring corrosion rates using 

electrochemical and non-electrochemical techniques. 

• Selecting appropriate laboratory methodologies for evaluating various 

forms of corrosion. 

• Determining accuracy, precision, repeatability, and reproducibility of 

corrosion data. 

• Estimating of operator, instrument and measurement errors. 

• Interpreting test results. Converting research test data to practical 

solutions in the field. 

• Inter relationship between research, development, commercialization, 

and standardization activities.  



• The workshop introduced the corrosion education ladder and advanced 

the participants through it. 

 RESOURCE PERSON 

Dr. Sankara Papavinasam, M.Sc., M.Phil., Ph.D., FNACE, FASTM, 

CorrMagnet Consulting Inc.,  

Ottawa, Ontario, Canada. 

PARTICIPANTS 

Research scholars (Ph.D., M.Phil., Masters and scholars from 

engineering faculty) conducting corrosion research in academic and research 

institutions numbering 20 attended this workshop (Annexure I). 

OVERVIEW 

The workshop was planned in such a way to educate young researchers 

on innovative corrosion studies. 

Day 1  : Focused on perspective of Corrosion Management. 

Day 2 & 3 : Focused on perspective of Corrosion Science. 

Day 4  : Focused on perspective of Corrosion Engineering. 

Day 5  : Focused on the integration of Corrosion science, Engineering and 

Management. 

 

INAUGURATION  

The workshop was inaugurated on Monday 27th Jan 2014 at the seminar 

hall in the university premises. Dr. P. Santhana Krishnan, Director, (Research 

and Consultancy), Avinashilingam University presided over the function. In his 

address, he emphasised the need for inter disciplinary research.  

Dr. S. Muralidharan, Principal Scientist, Division of Eco toxicology, 

Salim Ali Centre for Ornithology and Natural History, Anaikatty, Coimbatore, 

delivered keynote address on the topic Corrosion and Environment.  



Dr. Sankara Papavinasam, CorrMagnet Consulting Inc., Ottawa, Ontario, 

Canada, an eminent person in the field of corrosion control research and the 

Chief Resource Person of the workshop, highlighted the mission, vision and 

objective of the workshop in his introductory speech. 

Dr. A.Parvathi, Dean, Faculty of Science greeted the participants. 

 
DAY-1 CORROSION THE BIG PICTURE 

The first day included seven sessions regarding managerial perspectives 

of corrosion.  

Session-1: Cost of Corrosion-Back ground 

The workshop started with discussion on vision, mission and expected 

outcome of the workshop. The participants were divided into 6 teams and asked 

to name their teams. The teams with the team name and the participants are 

listed below. 

 

Team 1: (Magic science) 

1. H.N. Meenakshi 

2. K.Santhosh. 

3. V. Kavitha. 

Team 2: (SHARK)  

4. Mrs. Sowmya Ramkumar 

5. Mrs.Anbarasi 

6. Mr.Ravinthar Kumar 

7. Mrs.Kanimozhi 

Team 3: Polyphilics 

8. R. Geethanjali 

9. R. Punitha  

10. P. Elumalai 

11. P.Kathiravan 



Team 4:  Operation Inhibition 

12. S. Malarvizhi 

13. P. Sounthari 

14. C. Karthikeyan 

Team 5: Green Leaves 

15. R.Menaka 

16. S.Hosimin 

17. S.Kulanthai Therase  

Team 6: CID-SPS 

18. P.Parthiban 

19. D.Senthil Vadivu 

20. V.N. Sheeja 

The participants were trained to handle the corrosion problems as a 

Corrosion manager during the first day, Corrosion engineer during the second 

day, Corrosion scientist during the third day.  

    This would enable the participants for effective corrosion management in 

their career life. The teams were asked to list their area of interest in controlling 

the corrosion. After selection of their areas, the participant’s task was to fix a 

budget for the corrosion control strategy. Corrosion knowledge progress 

pyramid was well explained. Corrosion management, Corrosion science and 

corrosion engineering fields were made understood. 

 

Session-2: Cost of corrosion  

Direct and indirect cost towards corrosion was elaborated. Five sectors 

were discussed - Infrastructure, Utilities, Production and manufacture, 

Transportation, Government and their potential corrosion cost. 

 

Session-3: Forms of corrosion 

Nearly 18 different forms of electrochemical corrosion were discussed. 



Session-4: Corrosion issues in various industries 

Focused on the infrastructure of Bridges, Oil and gas transmission 

pipelines, Waterways and ports, Hazardous materials storage, Airports and 

Railroads. Wrong design leads to galvanic corrosion, Crevice corrosion, 

Fretting corrosion and   Corrosion fatigue in industry. 

 

Session-5: Corrosion Control 

Various corrosion control practices such as material selection, corrosion 

inhibitors, coatings, cathodic protection and anodic protection were discussed. 

 

Session-6: Economic Aspects of Corrosion 

The various risk faced by industry was discussed. Various models viz., 

Bathtub Curve of Risk, Domino Theory and Swiss Cheese Theory were 

elaborated. Typical costs of corrosion control activities, identification of high 

risk location were well received.  

Session-7: Innovation - the essential first step in Research 

The word innovation was explained with core meaning. Research, 

Development and commercialization of research findings, standards for 

evaluation, and corrosion education ladder were explained in detail. 

 
DAY-2: ELECTROCHEMICAL TECHNIQUES FOR MEASURING 

CORROSION-THEORY 

The second day included seven sessions regarding scientific perspectives 

of corrosion.  

 

Session-1: Electrochemical nature of corrosion 

A C M E –Anode, Cathode, Metal, Electrolyte, Exchange current 

density, Tafel plots, Evans diagram were explained in detail. 

 

 



Session -2: Electrochemical Equipment 

The use of Potentiostat, three electrodes set up and its importance, 

reliability of electrochemical equipment, importance of calibration of 

equipment, was made understood. 

Session -3: Potentiostatic and Potentiodynamic polarization 

The fundamental equations such as Butler-Volmer Equation and its 

graphical representation, Stern-Geary Equation ,implementation of Polarization 

Resistance and its importance, Reliability  and repeatability of measurement, 

Tafel plots and their significance was discussed in detailed. 

Session-4: EIS and EN 

Fundamentals of impedance, Electrochemical impedance spectroscopy, 

calibration equipment and also discussed about Bode plot and Nyquist       Plot   

Electrochemical Noise (EN) used to measure the exchange current density 

which fluctuates at fast rate. Theory of EN Measurement techniques used in EN 

analysis was well discussed 

Session-5: EQCM, SRET, and Multi electrodes  

Electrochemical Quartz Crystal Microbalance measures the frequency 

relating to mass change at nanogram levels, Scanning Reference Electrode 

Technique (SRET) is a reference electrode is typically micrometer in diameter 

which scans over the sample were explained. 

Session-6: Precautions in using Electrochemical Techniques 

The limitations of each and every electrochemical technique were 

presented. 

Session 7: Practical 

 The participants were divided into teams. Mass loss measurements were 

carried out by few teams and electrochemical methods were carried by other 

teams.  

 



DAY-3: CONDUCTING INNOVATIVE CORROSION CONTROL 

RESEARCH 

The third day had four sessions regarding scientific perspectives of 

corrosion.  

Session 1: Non-Electrochemical Techniques 

Difference between Electrochemical methods and non-Electrochemical 

methods, variables in the mass loss methods, microscopy, spectroscopy and 

laser profilometer methods were discussed for corrosion rate measurements. 

Session 2: Laboratory methodologies  

Corrosion Evaluation and laboratory tests in detail were discussed. 

Explanations regarding the Simulation of field conditions in the laboratory, 

Challenges and solutions of laboratory Methodologies were understood. With 

the help of the knowledge about the direct, indirect and secondary variables the 

prediction of field behavior from Laboratory Data was discussed. Static 

tests, dynamic tests and simulation tests used in labs for corrosion rate 

measurements were discussed. Wheel, Bubble, and Static Tests explained.  

RDE, RCE, Rotating Cage, and Jet Impingement methods were also discussed 

and its ASTM standards reference was noted. 

Session 3:  Corrosion Data: Reliability 

Accuracy, precision, relevance, repeatability and reproducibility of 

experimental data were made understood. 

Session 4: Practical 

The teams were exchanged in the third day for carrying the experiments 

on Mass loss measurements and electrochemical methods for corrosion rate 

measurements. 

DAY-4:  JOURNEY THROUGH IRDCS  

The fourth day had seven sessions regarding engineering perspectives of 

corrosion.  



Session 1: Corrosion inhibitor development and deployment 

Classification of inhibitors and factors influencing its performance, Evaluation 

of corrosion inhibitors in the laboratory, Selection and application of inhibitors 

in the field, Economics of corrosion inhibitor application and Handing over of 

corrosion inhibitor application process to field operators were made understood. 

Session 2:  Evaluation of corrosion inhibitors in the laboratory 

Inhibitor Efficiency Evaluation methods were discussed 

Effect of foaming on ranking of corrosion inhibitors was explained by using 

ASTM G170 and its guide lines to be followed were noted. 

Session 3:  Selection of corrosion inhibitors in the field 

Selection of corrosion inhibitors and its evaluation was done through the 

availability of raw materials to formulate inhibitor package, supply chain, 

compatibility and regulations. All were explained very well. 

Session4: Application of corrosion inhibitors in the field 

Depends upon cleaning, determination of concentration of corrosion inhibitors, 

application of corrosion inhibitors either by continuous or batch process. 

How much Corrosion Inhibitors were needed in continuous or batch process 

was explained nicely. 

Session 5: Optimization of procedures to guarantee corrosion inhibitor 

film on the surface 

The parameter  to be optimized to confirm the performance of the corrosion 

inhibitor film on the field  by measuring injection rate, batch treatment 

frequency, inhibitor availability model and  monitoring various instruments. 

Session 6: Economics of corrosion inhibitor application 

Capital expenditure (CAPEX) and Operating expenditure (OPEX) and CAPEX 

Vs OPEX was explained. Handing over of corrosion inhibitor application 

process to field operators and monitoring their performance was done. 

Session 7: Practical 



Mass loss measurements were finished after 48 hrs of immersion. The 

participants had their discussions with resource person regarding their field of 

research. 

 

DAY 5: 

A quick glance of four days presentation was given and the participants 

were asked to clarify their doubts regarding workshop presentation.  The teams 

were asked to present their report based on questions that were given during 

each session of the workshop (Annexure II). Finally the participants were asked 

to share their views and experience that they gained during the workshop. 

 

VALEDICTORY 

 In the valedictory session Dr. Shyamala, HOD, Department of 

Chemistry, Avinashilingam University congratulated the participants. Dr. 

Sankar presented his concluding remarks. Dr. R. Saratha, Professor, 

Department of Chemistry and Convener of the workshop proposed the vote of 

thanks. Participants presented their feedback. Certificates were issued to the 

participants. 

 

FEEDBACK FROM THE PARTICIPANTS 

As expressed by the participants  

1. The workshop was highly interactive and informative. We feel happy to 

have met the resource person Dr. Sankara Papavinasam who made us 

realize the importance of corrosion study. 

 

2. There was in depth knowledge inception about the fundamentals of 

corrosion & corrosion control. 

 

3. It was an excellent opportunity to understand corrosion from a manager’s 

point of view. 



4. Workshop has implemented new ideas with reference to transferring this 

technical knowledge to industries and also about choosing industries for 

projects. 

5. The session about electrochemical methods and hands on experience was 

very effective. 

6. We have developed a good network of friendship with scholars from 

same field, but different places. This encourages more learning. 

7. We ought to be grateful to the organizers- Dept. of Chemistry for giving 

us such a wonderful opportunity.  

8. This workshop provides more ideas and knowledge about conducting 

research in corrosion science.  

9. Working in team was effective and interactive which can be a base for 

future collaborative research.  

 

SUGGESTIONS 

1. Interactive workshops of this type could be conducted once in a year. 

2. More practical sessions could be implemented. 

3. A session on “Bio- Corrosion” may be considered. 

 

CONCLUSION 

  The five days workshop provided a platform for all the participants to 

continue their education or career with revived ideas in the field of corrosion 

and corrosion research. The workshop also gave an idea on how to write a 

project proposal and get funds as they are now well trained as corrosion 

manager, engineer and scientist.  More such workshops shall be arranged in the 

future which would facilitate interaction among researchers and innovation in 

research.  

 



 

 

 

 

REPORT COMPILED BY 

 

 

Dr. R.Shyamala, Professor, Head, Department of Chemistry. 

Dr. R.Saratha, Professor, Department of Chemistry. 

Ms. R.Menaka, Research Scholar. 

Mrs. D.Senthil Vadivu, Research Scholar. 

Mrs. R.Geethanjali, Research Scholar. 
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Annexure I 

    
S.No Name Designation Institution 

1. Mrs. Sowmya 

Ramkumar 

JRF PSGR Krishnammal college for women, 

Coimbatore. 

2.  P. Sounthari 

 

Ph. D Scholar 

 

PSGR  Krishnammal college for women, 

Coimbatore. 

3. S. Hosimin 

 

CSIR- JRF 

 

CSIR- Central Electrochemical Research 

Institute, Karakudi. 

4.

  

C. Karthikeyan 

 

Project Staff CSIR- Central Electrochemical Research 

Institute,  Karakudi. 

5. P. Elumalai 

 

Ph. D Scholar 

 

Thiruvalluvar University 

Vellore 

6. P. Parthipan 

 

Ph. D Scholar 

 

Thiruvalluvar University 

Vellore 

7. K.R. Kanimozhi                            

 

Assistant 

Professor 

 

Sri Krishna College Of Technology, 

Coimbatore. 

 

8. K. Anbarasi Research Scholar Nirmala College for Women, Coimbatore. 

 

9. H.N. Meenakshi                                              Research Scholar 

 

Avinashilingam University for 

Women,Coimbatore-43 

10 V. Kavitha Research scholar Nirmala College for Women, Coimbatore. 

 

11. S. Kulandai Therase Research scholar Nirmala College for Women, Coimbatore. 

 

12. R. Menaka Research Scholar Avinashilingam University for 

Women,Coimbatore-43 

13. R. Geethanjali  Research Scholar Avinashilingam University for 

Women,Coimbatore-43 

14. K. Santhosh PG Scholar Sri Krishna College of Engineering and 

Technology, Coimbatore. 

15. M. Ravinthar 

Kumar 

PG Scholar Sri Krishna College of Engineering and 

Technology, Coimbatore. 

16. D. Senthil Vadivu Assistant 

Professor(S.S) 

Dr. Mahalingam College of Engineering and 

Technology, Pollachi. 

17. R. Punitha Assistant 

Professor 

Sri Sakthi College of Engineering, 

Karamadai. 

18. S. Kathiravan Research Scholar Sri Ramakrishna Mission Vidhalaya, 

Coimbatore. 

19. V.N. Sheeja Research Scholar Avinashilingam University for Women, 

Coimbatore 

20. S. Malarvizhi  Assistant 

Professor 

Faculty of Engineering,  

Avinashilingam University for Women, 

Coimbatore. 
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Team I 

TEAM REPORT – Magic Science 

Day 1 

Our team “Magic science” focuses on corrosion problem existing in oil and gas transmission 
pipelines. Localized pitting corrosion is a major problem in oil and gas transmission pipelines.  
Pitting corrosion can produce pits with their mouth open (uncovered) or covered with a semi-
permeable membrane of corrosion products. The iron pipelines are subjected to corrosion due to 
environmental conditions and other factors. To protect the transmission pipelines, Green corrosion 
inhibitors are modeled for application in the oil field. Green inhibitors are environmental friendly and 
doesn’t produce any hazardous to the other organisms. These inhibitors are less toxic compared to the 
synthetic inhibitor e.g hydrazine is banned by certain countries for the field application. The Green 
inhibitor can be effective compounds that could replace the toxic synthetic compounds. The team is 
need for sufficient fund about $7 billion dollars /year for the maintenance and control on corrosion in 
the transmission pipelines. We are innovation stage to identify the effective inhibitor in corrosion 
education ladder. 
Day 2 

• Punch lines of our magic science “all time money” anode and “cash machine” cathode.  

• On the spot corrosion rate measurement with electrochemical measurement and continuous 

monitoring pipelines to control corrosion. 

• Potentiodynamic will be effective method for our problem 

• We apply EIS For low-conducting solution 

• Scanning reference electrode is chosen for galvanic corrosion 

• Limitations in electrochemical measurement are instant corrosion rate can be measured. 

Theories involved in the electrochemical techniques, choice of techniques and instrument handling 
were discussed. The main disadvantage of electrochemical technique is that it cannot be used for low 
conductivity solutions. In oil pipelines mainly deals with low conductivity solution (Oil). Based on 
the discussion our team chose potentiodynamic test for oil and pipeline transportation industry 
(mainly to choose inhibitor). Also we understood the ASTM standards to be followed for the same.  
Generalized corrosion can be determined by Electrochemical methods. Oil and gas transmission has 
serious problem of pitting corrosion. Localized pitting corrosion has to identified from mass loss 
measurement. 
Day 3 

Non electrochemical techniques to monitor the corrosion were discussed. Flow is the main concern in 
the transportation pipelines hence our team mainly concentrated on rotating cage studies. To study 
the pitting corrosion we chose the non electrochemical techniques namely SEM (gives the surface 
morphology) and Laser profilometry ( details the pit distribution and depth of the pit). 
 

Mass loss measurement 
The samples of mild steel was immersed in 1%  Nacl and duration of immersion was 24 hours in 
trplicate. The mass loss was measured before immersion and after immersion. The corrosion rate was 
calculated from the obtained values from mass loss measurement. 
Cleaning procedure, aeration, temperature and current fluctuation can affect the corrosion rate in the 
mass loss measurement. Precaution has to be taken to prevent the error in the data. The data obtained 
from the mass loss measurement is shown below. 

Sno Plate no Before immersion 

(gm) 

After immersion (gm) Corrosion rate 

1 H-8 6.24413 6.24193 3.91 

2 F-6 6.27400 6.27240 2.84 

3 F-8 6.30719 6.30389 5.86 



 
Mean corrosion rate = 4.20 mpy 
Potentiodynamic methods can be used to measure the corrosion rate of the material in presence and 
absence of inhibitor in controlled condition. 

Data interpretation 

Our team was provided with 8 Data sample for interpretation. The plots were at different range 14.00, 
6.00, 12.00 and 6.00. Interpreted data is shown below 
 

SNO COMPANY MATERIAL A MATERIAL B 

1 I 1 2 

2 II 3 4 

3 III 5 6 

4 IV 7 8 

 
Based on the plot diagram and scale used, the company was segregated as I, II, III and IV. Material A 
has (27 X 3) samples and Material B has (33 X 3) provided for analysis to different organization. 
Company II was reliable compared to the other companies. Interpreting the sample analysis of 
company II is shown below 

SNO DATA 2.00 – 3.00 3.00 – 4.00 4.00- 5.00 

1 3 14 8 5 

2 4 27 6  

 
Errors were highly précised between range of 2.00 and 3.00. The occurrence of the event between the 
range shows the repeatability of the measurement was consistent. 

 

 

 

 

 

 

ELECTROCHEMICAL MEASUREMENTS 

LPR MEASUREMENT  

SNO SAMPLES RP I-CORR E-CORR CORROSION 

RATE 

1 LP-1 1.5528 0.0168 -0.68404 7653.9 

2 LP-2 10.196 0.00256 -0.7097 1165.7 

 



POTENTIODYNAMIC MEASUREMENT 

SNO SAMPLE B-a B-c I-CORR E-CORR CORROSION 

RATE 

1 P-1 243.15 65.26 2.73 -0.6713 12.446 

No sufficient data for interpretation. 
Risk that one could see in oil and gas transmission pipelines is that to simulate the same conditions in 
laboratory studies. Wall shear stress could help our team to overcome the problem and our challenge 
is to simulate the atmospheric conditions in lab. Flow induced localized corrosion can be analyzed 
using rotating cage method. Repeatability and reproducibility of the samples with standard test 
method could support to effectively standardize the method. Analyzing these factors we could solve 
the problem of pitting corrosion in oil transmission industries. 

    

    

    

    

    

    

    

    

    

    

    

    



TEAM II – REPORT 

 

Team Name  : SHARK 

Team Members  :  

  Mrs. Sowmya Ramkumar, JRF, PSGR Krishnammal College for Women, Coimbatore 

  Mrs.Anbarasi, Ph.D Scholar, Nirmala College for Women, Coimbatore 

  Mr.Ravinthar Kumar, ME, Sri Krishna College of Engineering & Technology 

Mrs.Kanimozhi, Ph.D scholar, Avinashilingam Institute for Home Science and Higher 

education for Women, Coimbatore 

Summary 

• Our team has chosen development of an organic inhibitor for the control of pitting corrosion 

that occurs in oil and gas pipeline transportation. 

• As per the survey of US Government the annual expenditure on industrial sector alone due to 

corrosion is around 16.4% of the total economy which is around 22.6 billion dollars. This 

includes the expenditure due to oil and gas pipelines too. 

• External corrosion in an oil and gas pipeline may be due to stress and localized pitting 

corrosion whereas internally it is due to the accumulation of water that may lead to pitting 

corrosion. Sometimes cavitation corrosion may occur at the pumps. The impact of corrosion 

in oil and gas pipelines may lead to fire accidents that are very harmful.  

• The commonly practiced control strategy in oil and gas pipeline is use of inhibitors or 

coatings and the material used is steel. 

• The team idea is to develop an inhibitor of the oil and gas pipeline transportation.  

• The team stimulates a labmethodology that could include all the parameters for the oil and 

gas pipelines for which an inhibitor is developed following all standard procedures and its 

efficiency is test in the field condition. 

• Materials (steel) will be selected based on the industrial requirement. 

• Various parameters that are to be considered for lab test includes pH, temperature, cleaning 

procedure, volume to area ratio, solubility, pressure, test hour and dissolved gases. 

• Monitoring techniques used are mass loss, EIS, Potentiodynamic polarization, laser 

profilometryand RC. 

• Lab test were performed for three samples several times in each case so as to find the error 

ratio. 

• Wall shear stress will be calculated to stimulate the flow condition in oil and gas pipelines. 

• The highlight of using organic inhibitor is that the structure of the inhibitor can be fabricated 

as per our requirement. After evaluation of the inhibitor in the lab its reproducibility was 



tested by testing the sample at different places to add weightage to the data.The property of 

the inhibitor like, partition function between oil and water, emulsifying ability, toxicity, 

foaming ability, thermal stability, were also studied. 

• The compatibility of the inhibitor on stainless steel and elastomers will also be deduced as 

stainless steel pumps are used for pumping the inhibitor. 

• Then the sample was tested in the field condition. 

Assignment 3.3 

 Lab1 Lab 2 Lab 3 Lab 4 

Material A Data set 1 Data set  Data set 7 Data set 4 

Material B Data set 3 Data set 6 Data set 5 Data set 2 

 

The category was based on the determination of error based on SD or on maximum and minimum 

value. 

In data set 1,3,5,7 are based on SD whereas the other on maximum and minimum values. 

From the average corrosion rate and on the error distribution the values are grouped for the various 

labs. 

 
Mass loss lab Methodology 

Weight loss measurement for mild steel in 3% NaCl for 24 h in triplicates. 

S.No Plate 

no 

Initial 

Weight 

in g 

Final 

Weight 

in g 

Weight 

Loss in 

g 

Mean  

in g 

Median 

in g 

Corrosion 

Rate in 

mpy 

Mean  

in g 

Median 

in g 

1. B 5 6.3640 6.3615 0.0025  

0.0027 

 

0.0027 

33.12  

36.12 

 

35.77 2. H 8 6.2759 6.2732 0.0027 35.77 

3. F 6 6.2920 6.2890 0.0030 39.75 

 

 

Electrochemical studies data 

Linear polarization 

Parameters LP1(instantaneous) LP2(after 15 min of immersion) 

Rp (ohm/cm2) 1.5528 10.196 

I (µA/cm2) 16800 2550 

E (mV) - 684 - 709.7 

Corrosion rate (mpy) 7653.9 1165.9 

 



Potentiodynamic Polarization Measurements 

Parameters Sample 

Ecorr (mV) - 671.3 

Icorr(A/cm
2) 2.73 

ba(mV) 243.15 

bc (mV) 65.26 

Corrosion Rate (mpy) 12.446 

 

5 year Plan: 

  Distribution of the fund for the development of the inhibitor for oil and gas transmission 

pipelines. Lab methodology will be stimulated for the field condition including all the field 

parameters. Testing its efficiency and other parameters as mentioned above and finally validating in 

the field condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                    Team Report  

          

DST-CURIE sponsored National Workshop on Conducting Innovative Corrosion      

                                         Control Research 

Team Name: Operation Inhibition 

Team members:  S. Malarvizhi 
                              P. Sounthari 
                   C. Karthikeyan 
 

Field: Oil and gas transmission pipelines 

Introduction 

             Corrosion is the degradation of metals which has a huge economic and 
environmental impact on all facets of world’s infrastructure from highways, bridges and 
buildings to oil and gas and water and wastewater systems. Corrosion is the primary factor 
affecting longevity and reliability of pipelines that transport energy resources. Water is a 
necessary component for corrosion to occur. Corrosion resulting from the attachment and 
activities of microorganisms on metal surfaces is called microbiologically Influenced 
corrosion (MIC) which takes place in the presence of water, metal and nutrient. It occurs in 
low lying sections of the pipeline. Corroding infrastructure causes loss of huge amount of 
money in repair and replacement costs. But the good news is 30% of the annual cost of 
corrosion can be avoided if optimum corrosion management practices are used.  

         Oil and gas transmission pipelines are affected by both internal and external 
corrosion. One of the reasons for internal corrosion is MIC which results in localised 
corrosion.  Hence the most appropriate corrosion control strategies followed in our case is 
coating and cathodic protection method for external corrosion and use of biocides and 
inhibitors for internal corrosion. 

 The estimated budget for corrosion mitigation in our case is $7 billion. 

       The R&D would aim at developing a suitable inhibitor which can also be an effective 
biocide. 

Day 2  

To ensure reliability of electrochemical instruments the following can be followed. 

• Carefully selecting and preparing reference electrodes. 

• Caliberating the reference electrode and instrument.  

• Avoiding changes in temperature co-efficient of reference electrode.  

        Potentiodynamic polarisation measurements is one of the suitable electrochemical  
methods for evaluating corrosion of metals since it is a rapid method and measures uniform 
and localised corrosion. 

 



 
Name Ba(mV) Bc(mV) Io (Amp/cm

2
 ) Eo (V) C.R (mpy) 

Nacl 243 65.26 2.73X10-5 -0.6713  12.446 

 

 
Name Rp (ohm/cm2) Io (Amp/cm

2
 ) Eo (V) C.R (mpy) 

Nacl 1.5528 0.0168 -0.68404 7653.9 

After 15 min 10.196 0.00255 -0.7097 1165 

 
 EIS is normally used for non conducting liquid and in conditions where polarisation 
of the electrodes is to be avoided. Using EN technique, reaction occurring at the metal-
solution interface can be studied which gives an idea about the film damage, hydrogen gas 
bubble formation and detachment. 
      For corrosion evaluation in oil and gas transmission pipelines, EQCM can be used 
since even a very small mass change can be measured. Simultaneous measure of mass loss 
and electrochemical changes can be carried out. This method also gives us an idea about the 
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change in solution properties and surface film properties.  
 Even though electrochemical methods are very useful for monitoring corrosion they 
have some limitations also. 
i. Measures corrosion rate only at that instant.  
ii. When three electrodes are used electrical short circuit may be possible especially in sour 
environments. 
iii. Corrosion rates measured from LPR, EN, EIS etc. are valid only if the reaction is charge 
transfer controlled. 
iv. If calibration is not done errors may occur. 

Day 3 

Mass loss measurements were carried out for mild steel in 3 % NaCl.The following are the 
variables that were controlled. 
i. Cleaning of the metal coupons by using 1% HCl. 
ii. Concentration of the solution 3 % NaCl 
iii. Sample holder: Coupons were hung using glass holders so as to avoid crevice formation, 
stresses, and galvanic couple formation. 
iv. Temperature: 28-30OC 
v. Solution volume to surface area ratio. 
vi. Duration of test: 24 hrs 

Coupon No Initial mass (g) Final mass (g) Mass loss (g) Corrosion Rate      

(mmpy) 

1 6.3681 6.3658 0.0023  
     3.9094  2 6.3181 6.3161 0.0020 

3 6.3522 6.3499 0.0023 

 
     To evaluate corrosion control strategies in oil transmission pipelines, Rotating cage is 
used because it simulates extreme field operating conditions and provides statistically 
valuable results. This method uses multiple coupons and the repeatability and reproducibility 
statements are also available. 

Data analysis 

Material Lab 

1 2 3 4 

A Set II Set IV Set VI Set VIII 

B Set I Set III Set V SetVII 

 
Lab 2 gives reliable data since the standard deviation for mean corrosion rate and 27 out of 
33 data lies between corrosion rate 2 and 3.    
 

Risk and challenges 

Internal corrosion 

 Because of MIC severe pitting corrosion may results which unnoticed will cause 
leakage and accidents. Bacterial growth may lead to biofilm formation which may affect the 
flow rate. 

 

External corrosion 

 Based on corroding environments like moisture, soil type, oxygen concentration etc. 
general and localized corrosion may take place.    



 Opportunity to overcome challenges 

• Continuous monitoring and inspection 

• Regular cleaning practice. 

• Monitoring application of corrosion inhibitors 

Corrosion control strategy in 5 years 

• Knowledge on the maintenance of infrastructure should be given to work force. 

• Developing suitable corrosion inhibitor which can also act as biocides. 

Conclusion 

Even though the corrosion of oil and gas pipeline causes loss of huge amount of 
money for repair and replacement, it can be mitigated by proper maintenance of the 
infrastructure and through effective use of inhibitors and biocides.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Team-POLYPHILICS 

Team members: 

Geethanjali R, Punitha, Elumalai P, Kathiravan S  

Introduction: 

The industry we have chosen is oil and gas production. During the production of oil and gas 
several corrosive liquids are used, and therefore corrosion inhibitors are added inevitably. Though 
several organic inhibitors are available, due to some of its environmental impacts they are banned. In 
our team, we work on environmentally benign polymeric inhibitors and inhibitors that specially 
control microbiologically influenced corrosion. Hence this report provides a detailed summary of the 
corrosion in oil and gas industries and corrosion control strategies. 

Day 1: We focussedon Oil and Gas production and transmission pipelines.In our industry 
erosion corrosion and microbially influenced corrosion takes place. Our R&D topicsare aligned with 
the above corrosion types.For corrosion control we are use biocides, corrosion inhibitors, coatings, 
cathodic protection. We need 800 Corers of funds for corrosion control in our industries. 

Day 2&3: The basic idea about fundamentals of impedance was discussed. The 
electrochemical methods can be used for monitoring the corrosion online in the field. The technique 
is reliable, quick and easy to conduct. A recent survey indicates that Linear polarisation resistance is 
widely used technique in oil and gas industry for corrosion monitoring. The linear polarisation is 
measured by subjecting the working electrode to a potential of plus or minus 25 mV from the 
electrode potential. So this is considered as a non-destructive technique. Potentiodynamic polarisation 
is conducted by subjecting the working electrode to a potential of plus or minus 100 mV from the 
electrode potential. Potentiodynamic method provides reliable and reproducible results for 
monitoring oil and gas industry. In order to simulate the conditions, rotating cylinder electrode should 
be used.Our current position in education ladder is innovation level.Day 3 concentrated on static mass 
lass method. Static mass loss will not much helpful for the corrosion inhibition studies in the oil and 
gas industries. 

Day 4 of the workshop provided information on development and deployment of the 
inhibitors. The lectures provided a detailed insight into the development and deployment of the 
inhibitors. Each and every stage of inhibitor development was discussed. The classification of 
corrosion inhibitors on the basis of their action has been elaborated in detail. As far as oil and gas 
industry is concerned, chemically adsorbing and film forming inhibitor would help. Wheel Test, and 
Rotating Cage (RC) will provide reliable data for inhibitor evaluation in the laboratory level. The 
Rotating Cylinder Electrode (RCE) can be used for simulated electrochemical measurement. Jet 
Impingement (JI) can be used for inhibitor coating evaluation. During these tests composition, 
temperature, pressure and flow can be adjusted. Based on this the inhbitors can be ranked. Some 
secondary corrosion properties like solubility, toxicity, thermal stability and foaming must be 
considered. The evaluated inhibitors would be applied in the field and the conditions would be 
optimised. Then the inhibitors will be handled to the personnel with detailed instructions on the usage 
of the inhibitor for successful field implementation. 

 
Conclusion 

In the real field conditions, there are several risk factors that could result in a failure like 
improper design, operation and third party damage. The risk levels have to be differentiated as 
acceptable, as low as reasonably possible and unacceptable. Decisions have to be made on the basis 
of risk analysis. The second factor and challenge is the cost. Cost and risk must be balanced properly. 
Corrosion control strategies would become simple as much as possible in forthcoming years. The 
inhibitors usage may not be frequent, by increasing the time lag between addition of inhibitors. 
Greener inhibitors with film forming ability will be the demand in the future due to increasing 
environmental threats. 



 

 Corrosion rate 

Corrosion potential -0.9568 

-0.9068 

Corrosion rate (LPR) 7653.9 mpy 

1165 mpy 

Corrosion rate (PDP) 12.446 mpy 

Mass loss 4.1736mpy 

3.7296mpy 

4.884mpy 

 
 

 

LPR 10 cycles: Mild steel in 3% NaCl 
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PDP 10 cycles: Mild steel in 3% NaCl 

 
OCP 10 cycles: Mild steel in 3% NaCl 
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DST- CURIE Sponsored “National Workshop on  

Conducting Innovative Corrosion Control Research” 

Department of Chemistry 

JAN 27-31, 2014 

A report submitted  

By  

Team V 

Hosimin.S 

Menaka.R 

Sis.Kulanthai Theras 

 

Day 1 

 

Our team name is Green leaf. The team focuses on the industry “Refining and chemical 

industry”. In refining and chemical industry, high temperatures are employed to 

separate the products from crude oil. The industry is highly affected by general 

corrosion, pitting corrosion and high temperature corrosion.  Since our team members 

also interested in the same types of corrosion, it aligns with our Research topic. 

 

Research topics of the team members:  

Hosimin – Atmospheric corrosion 

Menaka.R – Polymers as corrosion inhibitors 

Kulanthai Theras – green corrosion inhibitors 

 

Cost of corrosion is relatively high in the refining and chemical industry as the effect of 

corrosion leads to serious damage. In order to avoid the economic loss due to corrosion, 

the corrosion control strategy should be improved by research and development. 

General corrosion, pitting corrosion and high temperature corrosion are the various 

forms of corrosion seen in refining and chemical industry.  

Corrosion can be controlled by, 

 

1) Changing the material 

2) Using corrosion inhibitors  

3) Effective coatings 

 

 

20%

30%
40%

10%

Corrosion control

Material

corrosion inhibitors

coatings

monitoring



All our team members are in the innovative stage of the corrosion ladder. 

 

Day 2 

The rate of corrosion was determined using electrochemical techniques and non-

electrochemical techniques. Before starting the electrochemical techniques, the 

reliability of the equipment should be evaluated. Reliability test involves: 

1) Calibration of the instrument with standard data,  

2) Maintenance of the instrument, 

3) Repeatability and reproducibility of the data 

As Refining and chemical industry deals with both uniform and localized corrosion, we 

prefer to measure potentiodynamic and Linear polarization technique. EIS technique is 

used to examine the strength of the inhibitor formed on the metal surface.  

Non-electrochemical technique involves mass loss studies and surface analysis. Mass 

loss experiments were conducted for general corrosion with the metal coupons. The 

corrosion rate determined by the mass loss studies were affected by different variables 

such as temperature, pH, cleaning procedure, exposure time etc. The metal surface can 

be analyzed by optical microscope for general corrosion and for the determination of 

pits laser profilometry can be used. EQCM technique is used to measure the mass loss 

and electrochemical changes simultaneously. The properties of coated film can also 

studied by using the technique.  

Electrochemical datas:  

Corrosion potential:  -0.7,-0.8,-0.9 volts. 

Corrosion rate from LPR: 7653.9 mpy and 1165 mpy for the interval of 15 minutes. 

Corrosion rate from potentiodynamic method: 12.446 mpy 

Actual LPR plot 
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Actual potentiodynamic plot:  

 
Limitations of electrochemical measurements: 

 Since our industry sector is refining and chemical industry, the major drawback 

of the electrochemical technique is that it cannot be used in low conducting solutions. 

Day 3 

 

Variables affect the corrosion rate in the mass loss measurements are: 

1) Temperature 

2) pH 

3) cleaning the coupons 

4) metal polishing, etc. 

Results of mass loss study: 

 

Specimen  Weight of the 

specimen before 

immersion 

Weight of the 

specimen after 

immersion 

Weight 

difference 

Corrosion 

rate 

5E 6.35306 6.34887 0.00419 0.420856 

6E 6.26827 6.26272 0.00555 0.557459 

3C 6.21246 6.20781 0.00465 0.46706 
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Simulation of field conditions in the laboratory: 

All the field tests cannot be simulated in the laboratory conditions. Still the tests like 

wheel test, bubble test, rotating cage test can be carried out in the laboratory to pass 

through the field conditions. Reliability of corrosion data can also be produced by 

repeating the experiments in same conditions and also by statistical methods. 

To evaluate corrosion control strategies of our industry (refining and chemical 

industry), we use the laboratory tests like wheel test, rotating cage, rotating cylinder 

electrode, kettle test for temperature studies. 

 

Risks and challenges in field:  

As we are using corrosion inhibitors and polymeric coatings as corrosion control 

strategy for refining and chemical industry, we need to face the challenges like 

solubility of the corrosion inhibitor, effect of emulsion, thermal stability of the 

polymeric coating etc. These problems can be solved by effective corrosion inhibitors. 

Data analysis: 

 Lab A Lab B Lab C Lab D 

Material A 1 – more 

reliable 

3 5 7 

Material B 8 2 4 6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Team VI 

CID-SPS 

MIC in hazardous waste and nuclear waste management  

 DST - Curie Sponsored National Workshop on Conducting Innovative 

Corrosion Control Research was Organized by Department of Chemistry 

Avinashilingam Institute for Home Science and Higher Education for Women .It was 

a five days workshop, leaded by Dr.Sankara Papavinasam   ,  CorrMagnet 

Consulting Inc.  Ottawa, Ontario, Canada .He divided each days classes into several 

interesting sessions and he had given some questions from each class.  

 Day-1 includes seven sessions regarding management point of view, In Day -

2 and Day-3 discussed detailed in theory to give the importance of scientific 

knowledge .Day -2 had six sessions and we started our practical session also. Three 

sessions in Day -3, and did electrochemical studies in practical session. Day-4 fully 

deals with the application of inhibitor in field, through that developed an engineer’s 

mentality and had six sessions. We finished our mass loss as well as 

electrochemical studies on the same day. First day itself the whole participants were 

divided into seven teams for the healthy discussions and knowledge sharing.  

 We belonging to the Team VI and our team name was “CID-SPS” ie we are 

Corrosion Inhibitor Developers-Mrs .Senthil Vadivu from Pollachi, Mr.Parthipan from 

Vellore and Mrs.Sheeja from Palakkad. Two of us (Senthil Vedivu and Sheeja)are 

doing research in green inhibitors .Mr.Parthipan is basically a Biotechnology person 

,fortunately  he  concentrates in MIC  corrosion. We focused the  MIC  in hazardous 

and nuclear plants . 

We have given some picture what we  understood from this workshop as follows: 

 

 
Day-1 Corrosion the big picture 

Session-1 : Cost of Corrosion-Back ground 

• Started with background and vision, mission of the workshop and expected 

outcome of the workshop. Seven teams were formed. 

• Corrosion knowledge progress pyramid was well explained 



• Corrosion management, Corrosion science and corrosion engineering fields 

were made understood. 

Session-2: Cost of corrosion 

• Direct and indirect cost towards corrosion 

• Five sectors was outlined 

� Infrastructure 

� Utilities 

� Production and manufacture 

� Transportation 

� Government and their potential corrosion cost 

Session-3: Forms of corrosion 

A-Anode 

C-Cathode 

M-Metal 

E-Electrolyte 

• Nearly 18 different forms of electrochemical corrosion was discussed. 

Session-4: Corrosion issues in various industries 

• Focused on the infrastructure of 

� Bridges 

� Oil and gas transmission pipelines 

� Waterways and ports 

� Hazardous materials storage 

� Airports 

� Railroads 

 

• Wrong design leads to Galvanic corrosion, Crevice corrosion, Fretting 

corrosion and  Corrosion fatigue in industry 

Session-5: Corrosion Control 



• Discussed about various corrosion control practices such as material 

selection, corrosion inhibitors, coatings,cathodic protection and anodic 

protection. 

Session-6: Economic Aspects of Corrosion 

• The various risk faced by industry was discussed. Bathtub Curve of Risk, 

Domino Theory and Swiss Cheese Theory were elaborated. 

• Typical cost of corrosion control activities and identification of high risk 

location noted. 

Session-7:Innovation - the essential first step in Research 

• The word innovation was explained with core meaning. Research, 

Development and commercialization of research findings, standard for 

evaluation and standards for evaluation, and corrosion education ladder was 

explained in detail. 

 

Day-2: Electrochemical Techniques for measuring corrosion-Theory 

Session-1: Electrochemical nature of corrosion 

• A C M E –Anode, Cathode, Metal, Electrolyte, Exchange current density, 

Tafel plots, Evans diagram were explained in detailed. 

Session -2: Electrochemical Equipment 

• The mass of potentiostat,three electrode set up and its importance,reliability 

of electrochemical equipment, importance of calibration of equipment,was 

made understud. 

Session -3:Potentiostatic and Potentiodynamic polarization 

• The fundamental equations such as Butler-Volmer Equation and its graphical 

representation, Stern-Geary Equation ,implementation of Polarization 

Resistance and its importance, Reliability  and repeatability of 

measurement,Tafel plots and their significance was discussed in detailed. 

 

 



Session-4:EIS and EN 

• Fundamentals of impedance, Electrochemical impedance spectroscopy, 

calibration equipment and also discussed about Bode plot and Nyquist Plot 

• Electrochemical Noise (EN) used to measure the exchange current density 

which fluctuates at fast rate. 

• Theory  of EN  and  Measurement techniques used in EN analysis was well 

discussed 

Session-5: EQCM, SRET, and Multielectrodes  

• Electrochemical Quartz Crystal Microbalance measures the frequency 

relating to mass change at nanogram levels. 

• Scanning Reference Electrode Technique (SRET)  is a reference electrode is 

typically micrometer in diameter which scanned over the sample.  

• In multielectrode analysis  several electrodes are used having micrometer in 

diameter in large numbers 

• Due to the lack of standards it is also in the R and D stage 

Session-6: Precautions in using Electrochemical Techniques 

• The limitations of each and every electrochemical technique were presented. 

Session 7: Practicals 

• Mass loss measurements were carried out. 

• We used 100 ml 3 % NaCl solution in beaker and immersed 3 weighed 

samples mild steel coupons. The coupons were cleaned as per ASTM 

standerds.Kept for 48 hr study 

 

Fig 1: Appearance of MS cupens in 3 % NaCl solution at the time of 
immersion 

 



Day-3: Conducting Innovative CorrosionControl Research 

Session 1: Non-Electrochemical Techniques 

• Difference between Electrochemical methods and non-Electrochemical 

methods, variables in the mass loss methods,microscopy,spectroscopy and 

laser profilometer methods were discussed for corrosion rate measurements. 

Session 2: Laboratory methodologies  

• Discussed about Corrosion Evaluation and laboratory Tests in deep  
 

• Explanations regarding the Simulation of field conditions in the laboratory 
 

• Challenges and solutions of laboratory Methodologies with the help of the 
knowledge about the direct, indirect and secondary  
 

• variables the prediction of field behavior from Laboratory Data was discussed. 
 

• Static tests, dynamic tests and simulation tests used in labs for corrosion rate 
measurements were discussed. 
 

• Wheel, Bubble, and Static Tests explained thoroughly  

• RDE, RCE, Rotating Cage, and Jet Impingement explained very well and its 
ASTM standards were given. 
 

Session 3:  Corrosion Data: Reliability 

• Accurecy, precision, relevance, repeatability and reproducibility of 
experimental data was made under stood. 
 

Session 4: Practicals 

• Electrochemical techniques for measuring corrosion rate were carried out. 

 

Fig 2: Electrochemical three electrode set up 



But first time we were failed to operate the equipment due to the problem of 

metal sample. But we can run it very smoothly when concentrating the 

equipment set up and metal surface. So we concentrate only to how to 

operate and how to analyze the data. We were not bother about the value 

which we had get because we changed our sample. 

 

Day-4: 

Journey through IRDCS:  

Session 1: Corrosion inhibitor development and deployment 

• Classification of inhibitors and factors influencing its performance ,Evaluation 

of corrosion inhibitors in the laboratory , Selection  and application of  

inhibitors in the field,  

 Economics of corrosion inhibitor application and Handing over of corrosion 

inhibitor application process to field operators were made understood. 

Session 2:  Evaluation of corrosion inhibitors in the laboratory 

• Inhibitor Efficiency Evaluation methods were discussed 

• Effect of foaming on ranking of corrosion inhibitors was explained by using 

ASTM G170 and its guide lines to be followed were noted. 

 

 

Session 3:  Selection of corrosion inhibitors in the field 

• Selection of corrosion inhibitors and its evaluation was done through the 

availability of raw materials to formulate inhibitor package, supply chain, 

compatibility and regulations. All were explained very well. 

Session4: Application of corrosion inhibitors in the field 

• Depends upon cleaning, determination of concentration of corrosion 

inhibitors, application of corrosion inhibitors either by continuous or batch 

process. 



• How much Corrosion Inhibitors were needed in continuous or batch process 

was explained nicely. 

Session 5 :Optimization of procedures to guarantee corrosion inhibitor 

film on the surface 

• The parameter  to be optimized to confirm the performance of the corrosion 

inhibitor film on the field  by measuring injection rate, batch treatment 

frequency, inhibitor availability model and  monitoring various instruments. 

Session 6: Economics of corrosion inhibitor application 

• Capital expenditure (CAPEX) and Operating expenditure (OPEX) and CAPEX 

Vs OPEX was explained. Handing over of corrosion inhibitor application 

process to field operators and monitoring their performance was done. 

• Session 7:Practicals 

• Mass loss measurements were finished after 48 hrs of immersion 

• .  

Fig 3: Appearance of MS coupons in 3 % NaCl solution after 48 hr of 

immersion 

Sl name Sample 
name 

Initial 
weight 

Final 
Weight  

Weight 
loss 

CR 

1 E5 6.27180 6.26638 0.00451 493.19 

2 H8 6.29139 6.28696 0.00443 403.16 

3 F6 6.3296 6.32591 0.00369 335.72 



�� = ∆��/�	
 

Where ∆� is the change in mass,K is the constatant,D is the density of 

metal,A is the area of metal sample  and T is the immersion time.With the 

help of the above equation we tried to find out CR . 

 

Fig 3: Appearance of MS cupens just before going to wash 

5 year plan 

We had a budget of 700 crores.So we have planned to develop a 5 

year corrosion control strategy in our field. We would expect some risks such 

as the availability of raw materials; these materials may be supplied by 

various companies. The inhibitor which had good laboratory results may not 

be used as such in our field because our field is an aggressive one. So we 

have to depend the supply chains .And also the regulations regarding the 

composition of inhibitor ,ie  we have to prove it is environmental 

friendly.Fortunatly our company is not in recession and we expect our 

economical side is safe.    

Before applying the inhibitor in the field we have a plan to do all 

inhibition efficiency evaluation tests as per standard methods. And also a plan 

to evaluate the green inhibitor with the help of standards. 

After the application of inhibitor in batch process we will definitely 

check corrosion rate with the help of electrochemical measurements and non 

electrochemical methods at every six months period. 



Future plan 

Through the microbial analysis and advanced genetic engineering and is 

used biocides, we can reduce the corrosion rate on upcoming years. Our 

expectation is we can change the character of microbes in their chemical 

composition, affinity to live in such a hazardous environment etc with the help of 

strong biotechnology lab. Another important future plan is to incorporate nanosized 

inhibitors in to this field. It will reduce the amount of inhibitor which is used now a 

days and so we can save some more money. 

 
Conclusion 

Dr.Sankara Papavinasam proved his excellence once again through such a 

wonderful presentation and he can motivate each participant through his funny and 

cunning questions. He acted as a manager, scientist as well as an engineer at a 

time. Actually the workshop is eye opener to us and Dr.Sankar had given us a clear 

idea about how to implement our scientific knowledge to the field and cleared all our 

doubts.  

 


