
SINI VARGHESE C. “ EVALUATION ON THE INHIBITIVE EFFECT
OF  HETEROCYCLIC  DERIVATIVES  AND  POLYAMINO
COMPOUNDS  ON  THE  CORROSION  OF  CARBON  STEEL  AND
COPPER  IN  ACID  MEDIA.”  THESIS.  RESEARCH  AND
POSTGRADUATE DEPARTMENT OF CHEMISTRY,  ST.  THOMAS’
COLLEGE (AUTONOMOUS), UNIVERSITY OF CALICUT, 2019.



338 
 

REFERENCES 

1. W. Marchand, Electroplating and Metal Finishing, 14 (1961) 439-445. 

2. S. Spring, K. Woods, Metal Finishing, 79 (1981) 49-56. 

3. D. W. Deberry, Journal of Electrochemical Society, 132 (1985) 1022-

1026. 

4. B. Wessling, Synthetic Metals, 907 (1991) 1057-1062. 

5. A. A. O. Magalhães, I. C. P. Margarit, O. R. Mattos, Electrochimica Acta, 

44(24) (1999) 4281-4287. 

6. I. M. Zin, R. L. Howard, S. J. Badger, J. D. Scantlebury, S. B. Lyon, 

Progress in Organic Coatings, 33(3–4) (1998) 203-210. 

7. M. G. S. Ferreira, R. G. Duarte, M. F. Montemor, A. M. P. Simoes, 

Electrochimica Acta,  49 (17–18) (2004) 2927-2935. 

8. S. John, Progress in Organic Coatings, 42(3-4) (2001) 267-282. 

9. Y. Suzuki, K. Fukuda, Archives of Toxicology, 64(3) (1990) 169-176. 

10. S. L. Chong, D. Wang, J. D. Hayes, B. W. Wilhite, A. Malik, Analytical 

Chemistry, 69 (1991) 3889-3898. 

11. J. W. Wu, J. F. Valley, S. Ermer, E. S. Binkley, J. T. Kenney, G. F. 

Lipscomb,  R. Lytel,  Applied Physics Letters, 58 (1991) 225-227.  

12. S.  H.  ChoScott, R. WhitePaul V. Braun, Advanced Materials, 21(6) 

(2009) 645-649.  

13. R. G. Hu, S. Zhang, J. F. Bu, C. J. Lin, G. L. Song, Progress in Organic 

Coatings,73( 2–3) (2012) 129-141. 



339 
 

14. M. W. Kendig, H. Leidheiser, Journal of Electrochemical Society, 123(7) 

(1976) 982-989. 

15. P. Zarras, N. Anderson,  C. Webber, D. J. Irvin, J. A. Irvin, A. Guenthner, 

J. D.S.Smith, Radiation Physics and Chemistry, 68( 3–4) (2003) 387-394.  

16. C. H. Chang, T. C. Huang, C. W. Peng, T. C. Yeh, H. I. Lu, Carbon, 50 

(14) (2012) 5044-5051.  

17. J. M. Yeh,  C. L. Chen, Y. C. Chen, C. Y. Ma, K. R. Lee, Y. Wei, 

Polymer, 43( 9) (2002) 2729-2736.  

18. A. H. Navarchian, M. Joulazadeh, F. Karimi, Progress in Organic 

Coatings, 77( 2) (2014) 347-353.  

19. N. Kalaivasan, S. S. Shafi, Arabian Journal of Chemistry, 10(1) (2017) 

127-133. 

20. R. Racicot, R. Brown, S. C. Yang, Synthetic Metals, 85(1-3) (1997), 1263-

1264.  

21. D. Sazou, M. Kourouzidou, E. Pavlidou, Electrochimica Acta, 52(13) 

(2007), 4385-4397.  

22. S. K. Shukla, M. A. Quraishi, R. Prakash, Corrosion Science, 50(10) 

(2008) 2867-2872.  

23. S. Murlidharan, K. L. N. Phani, S. Pitchumani, Journal of Electrochemical 

Society, 142(5) (1995) 1478-1483.  

24. F. Mansfeld, M. W. Kendig, S. Tsai, Corrosion, 38(9) (1982) 478-485. 

25. A. A. Hermas, M. Nakayama, K. Ogura, Electrochimica Acta, 50(10) 

(2005) 2001-2007.  



340 
 

26. P. J. Kinlen, D. S. Silverman, C. R. Jeffreys, Synthetic Metals, 85(1-3) 

(1997) 1327-1332. 

27. F. Beck, Electrochimica Acta, 33 (1988) 839-850.  

28. B. Wessling, J. Posdofer, Synthetic Metals, 102 (1999) 144-152. 

29. T. Schauer, A. Joos, L. Dulog, and C. D. Eisenbach, Progress in Organic 

Coatings, 33 (1998) 20-27. 

30. M. Satoh, K. Kaneto, K. Yoshino, Journal of Chemical Society Chemical 

Communications, 7 (1986) 1629-1636. 

31. E. M. Genies, G. Bidan, A. F. Diaz, Journal of Electroanalytical 

Chemistry and Interfacial Electrochemistry, 149 (1983) 101-113. 

32. Y. Wei, G. W Jang, C. C Chan, Journal of Polymer Science Part C: 

Polymer Letters Banner, 28 (1990) 219-225. 

33. Y. Wei, C. C Chan, J. Tian, G.W Jang, K. F Hsueh, Chemistry of 

Materials, 3 (1991) 888-897. 

34. B. Wessling, J. Posdorfer, Electrochimica Acta, 44 (1999) 2139-2147.  

35. B. Wessling, Synthetic Metals, 5 (1997) 1313-1318. 

36. R. Gasparac, R. C. Martin, Journal of Electrochemical Society, 148 (2001) 

138-145.  

37. G.S. Goncalves, A. F. Baldissera, L. F. Rodrigues, Synthetic Metals, 161 

(2011) 313–323.  

38. M. E. Nicho, H. Hu, J. G. Gonzalez, Journal of Applied Electrochemistry, 

36(2) (2006) 153–160. 



341 
 

39. J. I. Iribarren, E. Armelin, F. Liesa, J. Casanovas, C. Alemán, Materials 

and Corrosion, 57(9) (2006) 683–688. 

40. W. C Chen, T. C. Wen, A. Gopalan, Synthetic Metals, 128 (2002) 179–

189. 

41. M. C. Bernard, A. H. L. Goff, S. Joiret, Journal of Electrochemical 

Society, 146 (1999) 995-998. 

42. A. M. Fenelon, C. B. Breslin, Journal of Electrochemical Society, 150(11) 

(2003) 540-546.  

43. M. C. Bernard, Journal of Electrochemical Society, 148(1) (2001) 12-16. 

44. S. de Souza, J. E. P. Silva, S. I. C. Torresi, Electrochemical Solid-State 

Letters, 2001,  4(8), 27-30. 

45. A. Nautiyal, S. Parida, Progress in Organic Coatings, 94 (2016) 28-33. 

46. K Kamaraj, S Sathiyanarayanan, S Muthukrishnan, G. Venkatachari, 

Progress in Organic Coatings, 64(4) (2009) 460-465.  

47. A. F. Baldissera, C. A. Ferreira, Progress in Organic Coatings, 75(3) 

(2012) 241-247. 

48. J. Fang, K. Xu, Z. Zhou, H. Tang, Corrosion Science, 49(11) (2007) 4232-

4242. 

49. Y. Zhang, Y. Shao, X. Liu, C. Shi, Y. Wang, G. Meng,  Progress in 

Organic Coatings,  111 (2017) 240-247.  

50. R. Ansari, A. H. Alikhani, Journal of Coatings Technology Research, 

6(2) (2009) 221-227.  



342 
 

51. B. A. A. E. Nabey, O. A. Abdullatef, R. M. Salman, International Journal 

of  Corrosion and Scale Inhibition, 2018, 7(1), 62–77.  

52. C. Xing, Z.  Zhang, L. Yu, L. Zhang, G. A. Bowmaker, RSC Advances, 62 

(2014) 1-8. 

53. P. J. Kinlen, Y. Ding, D. C. Silverman, Corrosion, 58(6) (2002) 490-497.  

54. J. O’M. Bockris, A. K. N. Reddy, Modern Electrochemistry-2, Plenum  

Press, New York, 1st edition, (1970). 

55. E. Gileadi, Electrode Kinetics for Chemists, Chemical Engineers and    

Material Scientists, VCH publishers, New York (1993). 

56. D. A. Jones, Principles and Prevention of Corrosion, Macmillam 

publishing, New York (1992). 

57. L. L. Shreir, R. A. Jarman, G. T. Burstein, Corrosion, 

Metal/Environmental Reactions, Butherworth-Heinemann, Oxford (1994). 

58. A. Pandey, B. Singh, C. Verma, E. E. Ebenso, RSC Advances, 7(74) 

(2017) 47148-47163. 

59. A. Raman, P. Labine Reviews on Corrosion Inhibitor Science and 

Technology, NACE, Houston, TX , 1 (1986) 

60. S. Ranganathan, P. Raju, V. Arunachalam, G. Krishnamoorty, M. 

Ramadoss, Bulletin of the Korean Chemical Society, 33(6) (2012) 1919-

1924. 

61. S. Arumainathan, N. Vengidusami, Bulletin of the Korean Chemical 

Society, 33( 6) (2012) 191-196 



343 
 

62. R. Baboian, Electrochemical Techniques for Corrosion, National 

association of corrosion engineers, Houston, TX (1977). 

63. U. Bertocci, F. Mansfeld, Electrochemical Corrosion Testing, ASTM STP 

727, ASTM international, West Conshohocken, 1st edition, (1979). 

64. H. H. Uhlig, R. W. Revie, Corrosion and Corrosion Control, John Wiely 

& Sons, New York, 4th  edition, (2008). 

65. D. D. MacDonald, Transient Techniques in Electrochemistry, Plenum 

press. New York, 1st edition (1977). 

66. H. Beiginejad, D. Nematollahi, F. Varmaghani, Journal of 

Electrochemical Society, 160(1) (2013) 41-46.   

67. N. Perez, Electrochemistry and Corrosion Science, Kluwer Academic 

Publishers, Springer, Boston, 2nd edition, (2004). 

68. M. Dekker, Electrochemical Techniques in Corrosion, Science and 

Engineering, New York, 1st edition, (2003). 

69. R. Baboian, Corrosion Tests and Standards: Application and 

Interpretation, ASTM stock NO: MNL-20, 2nd edition. (1998). 

70. V. P. Raphael, S. K. Shanmughan, J. T. Kakkassery, International Journal 

of Corrosion, 2016 (2016) 1-10. 

71. S. John, A. Joseph, Materials Chemistry and Physics, 133 (2012) 1083-

1091. 

72. N. Kuriakose, J. T. Kakkassery, V. P. Raphael, S. K. Shanmughan, Indian 

Journal of Material Science, 2014 (2014) 1-6. 

 



LIST OF PUBLICATIONS 

1. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Binsi M Paulson, Ragi. 

K, “Electrochemically synthesized poly(2-aminobenzenesulphonic acid) – an 

efficient protection for carbon steel corrosion” Oriental Journal of  Chemistry, 

35(2) (2019) 678-683. 

2. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Shaju K. S., “Corrosion 

inhibition capacity of two heterocyclic oximes on copper in nitric acid: 

electrochemical, quantum chemical and surface morphological investigations” 

Current Chemistry Letters, 8 (2018) 1-12. 

3. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Shaju K. S., 

“Electroanalytical and gravimetrical investigations on corrosion inhibition 

properties of pyridine carbaldehyde derivatives on carbon steel” Chemical 

Science Reviews and Letters, 6(24) (2017) 2300-2308. 

4. Aby Paul, Joby Thomas K, Sini Varghese C, Reeja Johnson, “Evaluation on 

structural and thermoanalytical properties of a novel heterocyclic Schiff base 

derived from 3-formylindole and its metal chelates” Chemical Science Reviews 

and Letters, 4(13) (2015) 278-284. 

5. Aby Paul, Joby Thomas K, Sini Varghese C, Reeja Johnson, “Chelating 

competency and antibacterial properties of (E)-2-((1H-indol-3-

yl)metheneamino)-5-bromobenzoic acid and its metal chelates” International 

Journal of Research in Chemistry and Environment, 6(2) (2016) 50-54. 

6.   Binsi M Paulson, Joby Thomas K, Ragi. K, Sini Varghese C, Reeja Johnson, 

“Interaction of two heterocyclic Schiff bases derived from 2-acetyl pyridine on 



mild steel in hydrochloric acid: physicochemical and corrosion inhibition 

investigations” Current Chemistry Letters, 9(2020) (2019) 19-30.      

7. Ragi. K, Joby Thomas K, Vinod P Raphael, Sini Varghese C, Binsi M 

Paulson, “Synthesis, cyclic voltammetric, electrochemical and gravimetric 

corrosion inhibition investigations of Schiff base derived from 5,5-dimethyl-

1,3-cyclohexanedione and 2-aminophenol on mild steel in 1M HCl and 0.5M 

H2SO4” International Journal of Electrochemistry, 2019 (2019) 1-13.   

8. Nimmy Kuriakose, Joby Thomas K, Vinod P Raphael, Sini Varghese C, 

“Quantum mechanical and electrochemical investigations on corrosion 

inhibition properties of novel heterocyclic Schiff bases” Current Chemistry 

Letters, 6 (2017) 177-186. 

9. Vinod P Raphael, Joby Thomas K, Shaju K. S, Sini Varghese C, “Chemical 

modifications at the surface and corrosion inhibition response of two 

semcarbazones on carbon steel in HCl medium” International  Journal of  

Industrial Chemistry, 8(1) (2017) 49-60. 

10. Vinod P Raphael, Joby Thomas K, Shaju K. S, Sini Varghese C, “Interaction 

of two water soluble heterocyclic hydrazones on copper in nitric acid: 

electrochemical, surface morphological, and quantum chemical investigations” 

International Journal of Metals, 2016 (2016) 1-8. 

11. Aby Paul, Joby Thomas K, Reeja Johnson, Sini Varghese C, “Transition metal 

complexes of (z)-4-((1H-indole-3-yl)methyleneamine)benzoicacid: synthesis, 

structural and antibacterial studies” Chemical Science Reviews and Letters, 

4(13) (2015) 292-298. 



LIST OF CONFERENCE PAPERS 

1. Sini Varghese C, Joby Thomas K, Binsi M Paulson, Ragi. K, “Corrosion 

inhibition investigations on 2-pyridine carbaldehyde-2-aminophenol on carbon 

steel in 1M HCl” KSCSTE Sponsored National Seminar on Recent Trends in 

Computational Chemistry and Drug Design, St Joseph’s College 

(Autonomous), Irinjalakuda, 28-29 January 2019. 

2. Sini Varghese C, Joby Thomas K, Ragi. K, Binsi M Paulson, “Corrosion 

inhibition investigations of 3-formylindole phenyl hydrazone on copper in 

nitric acid medium” DST Sponsored International Conference on Chemistry 

and Physics of Materials, St Thomas’ College (Autonomous), Thrissur, 19-21 

December 2018. 

3. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Binsi M Paulson,  

“Pyridine-2-carbaldehyde derivatives as potential inhibitors against copper 

corrosion in 0.1M HNO3” KSCSTE Sponsored National Seminar on 

Interdisciplinary Chemical Research, St Joseph’s College (Autonomous), 

Irinjalakuda, 15-16 February 2018. 

4. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Binsi M Paulson, 

“Interaction of two heterocyclic oximes on copper corrosion in nitric acid: 

electrochemical, surface morphological and quantum chemical investigations” 

30th Kerala Science Congress, Brennan College, Thalasseri,  Kannur, 28-30 

January 2018. 

5. Sini Varghese C, Joby Thomas K, Vinod P Raphael, Shaju K. S., 

“Electrochemical investigations on corrosion inhibition of heterocyclic oximes 



on carbon steel in sulphuric acid” DST Sponsored International Conference on 

Emerging Frontiers in Chemical Sciences (EFCS), Farook college, Kozhikode, 

23-25 September 2017. 

6. Aby Paul, Joby Thomas K, Sini Varghese C, Vinod P Raphael, Shaju K. S., 

“Studies on physicochemical and thermal properties of Mn(II) and Cu(II) 

chelates of  3-formylindole-2-aminobenzoic acid” UGC Sponsored National 

Seminar on Material Science & Modern Analytical Techniques, M.P.M.M.S.N 

Trusts College, Shornur, 26-27 March 2014. (best poster award) 

7. Aby Paul, Joby Thomas K, Sini Varghese C, Vinod P Raphael, Shaju K. S., 

“Electrochemical corrosion investigations on a heterocyclic Schiff base on 

mild steel in 1M HCl” UGC Sponsored National Seminar on Frontiers in 

Green Chemistry,  St.Mary’s College, Thrissur, 24-25 July 2014. 

8. Shafna Jose, Joby Thomas K, Sini Varghese C, Reeja Johnson,  “Gravimetric 

weight loss studies on imine derivatives of 5-(4-nitrophenyl)-1,3,4-thiadiazol-

2-amine in acid medium” UGC sponsored National Seminar on Recent Trends 

in Chemical Science,  Carmel College, Mala, 13-14 August 2014. 

9. Aby Paul, Joby Thomas K, Sini Varghese C, Reeja Johnson,  Binsi M 

Paulson, “Evaluation of anticorrosive properties of 3-formylindole-2-amino 

benzoic acid and 3-formylindole -3-amino benzoic acid: on copper in HCl 

media” UGC Sponsored National Seminar on Advanced Topics in Chemistry, 

Sree Narayana College, Nattika, 19-20 August 2015. 

10. Ragi K, Joby Thomas K, Vinod P Raphael, Sini Varghese C, Binsi M Paulson, 

“Gravimetric and electrochemical investigations on corrosion inhibition of N, 



N’- (5,5-dimethylcyclohexane-1,3-diylidene)dianiline on mild steel surface in 

1M HCl” DST Sponsored International Conference on Chemistry and Physics 

of Materials, St Thomas’ College (Autonomous), Thrissur, 19-21 December 

2018. 

11. Binsi M Paulson, Joby Thomas K, Ragi K, Sini Varghese C, Reeja Johnson, 

“Corrosion inhibition efficacy of 2-acetylpyridine phenyl hydrazone on mild 

steel in acid media: physicochemical and electrochemical investigations” DST 

Sponsored International Conference on Materials for the Millennium 

MATCON 2019, Cochin University of Science and Technology, 14-16 March 

2019. 

PAPERS COMMUNICATED / TO BE COMMUNICATED 

1. “Investigations on the anticorrosive properties of heterocyclic imines derived 

from pyridine carbaldehyde” (communicated)  

2. “Mitigation of corrosion inhibition efficiency of polymeric coatings by 

polyamino compounds: electrochemical and surface morphological 

investigations” (to be communicated) 


