
The Department of Chemical Engineering invites application for admission in PhD 

program. The prospective student is expected to work in one of the following area. 

Research Area: Advanced Multifunctional Materials 

Research Topic: Development of high gas barrier polymer coatings for food packaging 

applications. 

Research Supervisor: Dr. Krishna C. Etika 

Research Background: Food packaging is an important part of food preservation and food 

processing operations. It serves a variety of different functions such as preservation, 

containment, communication and convenience. Preservation is by large the most important 

function of packaging in case of food products. Packaging protects its contents against 

environmental, physical, chemical and mechanical hazards that include light, oxygen and 

moisture induced spoilage. It also preserves quality and restricts contamination from 

microorganisms, insects or rodents during storage and distribution. The physio-chemical 

characteristic of the packaging materials influences the shelf life of packaged product and 

efficient packaging can extend the shelf life of perishable food products, thereby enhancing their 

widespread availability. 

Research Plan: The main objective of this research will be to deposit and characterize multi-

functional polymer based thin (<2 m) coatings using layer-by-layer (lbl) assembly technique 

targeted for improving the gas barrier properties of the packaging films. In addition to LbL 

technique, feasibilty of other coating techniques like, spray and spin coating will also be 

investigated. Furthermore, efforts would also be made towards developing an efficient 

mathematical model to predict the barrier properties of the coatings.  

Expected Outcomes/Deliverables: 

 Define efficient surfactants for stabilization of various types of nanoparticles in aqueous 

medium for usage in coating process. 

 Optimize the parameters influencing the coating thickness on HDPE/PET substrates. 

 Characterization of deposited coatings using various materials chracterization techniques 

such as SEM, TEM, XRD, AFM, QCM, Ellipsometer etc.  

 Shelf life evaluations of common food products contained in the modified packaging 

materials. 

 Developoing mathematical models for predicting the transport characteristics of various 

gases through the packaging films. 

 Compiling and drafting manuscripts for publications in peer reviewed journals and 

conferences. 

  



 

Research Area: Computational Fluid Dynamics 

Research Supervisor: Dr Priya C Sande  

A. Computational Fluid Dynamics (CFD) is a potent research tools to investigate multiphase 

flow. The gas-solid fluidized bed has numerous regimes and regime transitions which are yet to 

be investigated. This topic deals with simulation and detailed parametric analysis of the lesser 

know regimes such as homogeneous expansion, pulsing flow etc. Our institute has licensed CFD 

software: ANSYS FLUENT (all versions) which is required to complete this work.  

 

B. Particle Imaging Velocimetry is a state-of-the-art, non-intrusive imaging technique. Several 

applications can be imaged (to study all vector and scalar fields), such as fluid interfaces, 

multiphase flow and fluid interaction with solid boundaries. We have built a bench-scale size 

fluidized bed apparatus, ready to be investigated using PIV. We are currently building a 

complete PIV set-up. The envisioned work includes collection and post processing of the PIV 

images to gain physical insight into the multiphase flow of the fluidized bed. Our Lab facilities 

have potential to complete this work.  

 

Interested candidates please apply for Doctoral admission to BITS Pilani online by 16th 

May 2018: http://www.bitsadmission.com/phmain.aspx 

http://www.bitsadmission.com/phmain.aspx

