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Course Description:
The course proposed will provide the learning graduates an insight of the various reasons of biofouling in
pipelines that transport refined petroleum, gas, biofuels, fluids
including sewage, slurry, water for drinking or irrigation. The mechanism of biofouling will be dealt in

crude and other
detail. A comparison of various protective techniques will be highlighted for choice of methods for
specific applications. The course will help in developing the interdisciplinary skill for Chemical
Engineering, Mechanical Engineering and Biotechnology undergraduate students.

Course Contents(# of lecture hours)

Topic Contents # of hours
Unit 1 (a) Biofilms: Introduction of biofilms, Types of biofilms, | 4.5h (PI
(a) Introduction to | Benefits and risks of biofilms, Mechanism of formation of | India)
Biofouling biofilms and applications of biofilms. Degradation of Substrates
Mechanisms and exposed to harsh environment including oil/gas/biofuels and
Substrates aquatic environment
(b) Introduction to | (b) Membrane processes (Reverse Osmosis, Nanofiltration and
membrane Ultrafiltration) for water and wastewater treatment and 4.5h
processes and desalination, emphasising different forms of membrane fouling (P1
biofouling (inorganic and organic fouling, biofouling and biofilm | Australia)
mechanism formation)
Unit 2 Types of degradation; characteristics of materials degradation- 9 (PI
Biofouling and causes and effects; physical, chemical and biological | India)
biocorrosion — deterioration; Roughness, Fatigue, corrosion and leaching
Mechanisms and studies.
failure analysis
Unit 3 Introduction to Nanomaterials synthesis for coating applications. | 7h (PI
(a) Biofilm Techniques and importance of physical coatings - sputtering, India)
Controlling evaporation, Pulsed Laser Deposition; chemical deposition — sol-gel
Coating method, dip/spin coating, electrochemical method, electroless coating
techniques etc., Properties and application of metallic coatings, criteria for




choosing a coating for biofilm control on metallic substrates for
various industrial applications
(b) Measurement o o _ 2h
of Biofouling Pore blocking index and Assimilable Organic Carbon (PI
Australia)
Unit-4 (a) Introduction, Principle and Techniques of Fourier-transform | 4.5h (PI
(a) Substrate Infrared  Spectroscopy  (FTIR),  Optical = Microscopy, | India)
Characterization Transmission Electron Microscopy (TEM), Energy Dispersive
X-ray Microanalysis (EDS), Scanning Electron Microscopy
(SEM), Atomic Force Microscopy (AFM) and Scanning Probe
Microscopy (SPM); Thermogravimetric analysis (TGA), Raman
Spectroscopy, UV-VIS spectroscopy, X-ray Photoelectron
Spectroscopy (XPS)
(b) Membrane (b) Use of analytical instruments such as Fourier-transform infrared 4.5h
fouling spectroscopy (FTIR), energy dispersive X-ray microanalysis (P1
characterization (EDS), scanning electron microscopy (SEM), x-ray diffraction | Australia)
(XRD); UV-VIS spectroscopy, membrane surface zeta potential;
contact angle analysis
Unit-5 (a) quantification of biofouling, Prevention of biofouling, | 6h (PI
(a) Antifouling Leaching, biocorrosion and antifouling treatment, biofouling of | India)
Studies membranes, numerical modeling of biofilm growth
(b) Biofouling 3h
control through (b) Biofilter, membrane hybrid system, membrane cleaning. (P1
pretreatment Australia)
Lab component
Experiment Brief Description # of hours
Microscopic Studies for To determine the microbial count and identify the 3
Investigation of Biofilm on | genus using Epifluorescence microscope
contaminated Substrates
Total Viable Count (TVC) | To investigate the diversity of microorganism by 2
of different microbes on TVC on substrate exposed in environment
substrates
Metallic Coatings on To prepare the substrate and synthesise the 3
Substrates metallic coating for electroless deposition
(a) Substrate (a) To study the surface morphology of metal 2
Characterization coated substrate by FESEM
(b) Membrane (b) To study the surface and element 3
characterization characterization of new and used/fouled | (PI Australia)
membranes
Antifouling Studies To perform exposure studies of the coated 2
substrate in microbial culture for determining
antifouling efficiency of coating
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