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Department of Chemical Engineering, BITS Pilani - Pilani campus 

PhD admission in Semester I, 2020-21 

1. Area(s) of Ph D admission in the I Semester 2020-21: 

 Transport Phenomena and Separation Processes 
 Chemical Reaction Engineering and Thermodynamics 
 Material Science and Engineering 
 Environmental Engineering 
 Energy and Process Systems Engineering 
 Petroleum and Petrochemical Engineering 
 Biochemical Engineering 
 
2.  Scholarship/assistantship available: 

(a) Institute Assistantship starting from Rs 31000 per month. 

3. Department plans to admit student under: 

a. Full Time students: student who will devote full-time on Ph D work.  

b.Part-time Students: Candidates working in organizations situated close to the campus will be 

admitted under this scheme. Students will have to complete required course work similar to 

full-time students as specified by DRC.  They will not be entitled for any assistantship from the 

Institute.  

4. Fee structure: (For the academic year 2019-20*): 

 

 Full-Time Part-Time 

Admission fees (one Time) 39800 39800 

Tuition fees per semester * 17800 35600 

Institute caution deposit 3000 - 

Hostel Fee per semester 

Mess & electricity advance per semester 

12900 

10000 

 

 

* The above prescribed semester fees are for student admitted in the academic year 2019-20. For 

these students, the semester, term, and admission fees will be revised upward every year, but will not 

increase beyond 15% each year (unless the government announces any new lavy/tax, which will be 

passed on to all existing students irrespective of their year of entry. 
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PhD Topics for Prospective students 

 

1. Supervisor: Prof Hare Krishna Mohanta 

 

Topic: Modeling, optimization and control of non-linear and complex industrial processes 

 

Modern industrial processes are quite complex and non-linear in nature. The complexity leads to 

poor understanding of the processes. Mathematical modeling of such processes is very difficult 

and/or impossible and therefore, lack of proper dynamic mathematical model gives rise to 

difficulty in control of such processes. The research is aimed at developing a dynamic model from 

process data followed by design of non-linear and model predictive control schemes for the 

process by carrying out optimization of key process variables. 

 

For more details contact: Prof Hare K Mohanta (harekrishna@pilani.bits-pilani.ac.in );  

 

2. Supervisor: Prof Pratik N Sheth 

 

Topic: Thermo-chemical conversion (Pyrolysis & Air/Air-steam gasification) of biomass and syn gas 

processing (cleaning, bottling and catalytic treatment) for production of heat, power, fuel and 

chemicals 

 

The research work related to pyrolysis and gasification of biomass is carried out for almost more 

than a decade. Over a period of time, the facility is upgraded to carry out the air/air-

steam/enriched oxygen gasification with various types of biomasses such as wood waste, jatropha 

residue cake, and biomass pellets etc. For syn gas catalytic treatment, producer gas cleaning units 

(venture scrubber, sand bed filter and ceramic filter), compressor for bottling the producer gas and 

the fixed bed reactor with MFC and furnace is procured and research work is going on. Recently, a 

biomass pelletizer is procured for making the biomass pellets of various sizes. 

Apart from experimental work, macroscopic and microscopic level models are developed 

and simulated for pyrolysis and gasification processes. For pyrolysis, the kinetic model based on 

individual biomass constituent decomposition and apparent kinetic models are developed. For 

gasification process, the combined transport and kinetic model is developed and simulated. Some 

work on CFD using ANSYS Fluent software is also carried out. 

Project Description 

The utilization of producer gas for the generation of the liquid fuel is a challenging task. In 

this project, we envisaged to develop the process for converting the waste biomass/inorganic 

MSW/agricultural waste into liquid fuel (bio oil/methanol/DME) via gasification followed by 

producer gas catalytic treatment. The project involves the detailed experimental study with wide 

operating conditions and involves the analysis of product gas using GC, catalyst characterization 

using TGA-DTG, FTIR & SEM-EDS. 

 

For more details, PhD candidates are encouraged to contact via email pratik@pilani.bits-

pilani.ac.in 
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3. Supervisor: Dr. Abhishek S. Dhoble 

 

Topic: Novel Bioprocess Development with Nanotechnology Driven Microbiome Engineering and 

Advanced Bioreactor Engineering with Machine Learning 

 

The use of complex communities of microorganims (i.e. microbiomes) in the production of chemicals 

in modern chemical industries has been gaining attention in recent years. Thus, a traditional classical 

chemical engineering approaches might need to be revisited for effective bioprocess operations. The 

use of nanotechnology might permit us to manipulate these micobiomes in novel ways. This project 

will explore various non-invasive nano-scale approaches, such as change in color depending on its 

size for gold nanoparticles and superparamagnetism of iron oxide nanoparticles, to monitor and 

engineer microbiomes for effective bioprocess development. Furthermore, a cutting-edge field of 

machine learning might bring new and exciting insights for advanced design, operation and control 

of bioprocess plants relying on microorganisms and/or enzymes (eg. fermentation plants, pharma 

industries etc). This project will further a proven Cytometric Fingerprinting & Machine Learning 

(CFML) toolchain to detect changes in the structure and function of a microbial community in near-

real time which would facilitate rapid characterization of the dynamics of microbial communities in 

bioprocess plants. Finally, potential applications of the proposed methodology along with novel 

microbiome engineering strategies will be extrapolated to pursue practical, actionable, low-cost, 

scalable solutions to pressing societal problems such as waste management, soil restoration, agro-

processing, and rejuvenation of polluted water bodies (eg. River Ganga).  

 

Essential Minimum Qualification: M.E./M.Tech. in Chemical/Biochemical Engineering/Biotechnology 

(with min. 60%). M.Sc. Biotechnology might be considered if they have valid NET/GATE score and 

fulfill other minimum qualification set by the institution. Exceptional B.E./B.Tech 

Chemical/Biochemical Engineering/Biotechnology candidates might also be considered pending 

institutional screening and stellar interview performance.  

 

Desired Qualification: Passion to work on cutting-edge, open source but cost-effective technologies 

like 3-D printing, Arduino(™) microcontrollers, flow cytometry, machine learning along with ability to 

think out-of-box and envisage actionability of the project. This project is the golden combination of 

hands-on experimentation and cutting-edge computational tools with the aim of preparing a 

candidate for a rigorous R&D roles in industries or furthering their career in academia in India or 

abroad. 

For more details, contact: abhishek.dhoble@pilani.bits-pilani.ac.in 

 

4. Supervisor: Dr. Pradipta Chattopadhyay 

 

Topic: Surfactant Foam-Nanoparticle Systems for Environmental Pollution Control Applications.  

 

Globally, petroleum oil is the most consumed fossil fuel. Generally, the transportation of crude 

petroleum products and fractionated products are done through pipelines, trucks, railways, and 

ships. Largescale leakages from pipeline, fuel storage system, improper management of petroleum 

waste disposal, etc., constitute the primary sources of petroleum contamination in the environment; 

soil and water. The current research will focus on the development of novel surfactants- 
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nanoparticles (which would be benign for the soil and water) systems to synthesize stable and 

effective foam in order to treat the contaminated soil as well as water. Both heavy metal and 

hydrocarbon removal will be focused. The synthesis of the surfactants, nanoparticles, detailed 

characterizations of the individual materials and combined systems, etc., will be pursued.  

Application of dispersion and foam systems will be studied for the remediation of the contaminated 

soil and water, both in lab scale and in the field.  

Responsibilities/Expected outcome from the student: Critical literature review, Lab 

Experimentation, Data analysis, Research Documentation 

For more details, contact: pradipta@pilani.bits-pilani.ac.in 

 

5. Supervisor: Dr. Bhanu Vardhan Reddy Kuncharam 

PhD Topic Title: Mixed-Matrix membrane system for CO2 separation for upgradation of Biogas to 
Bio-CNG. 

Funding: DST-SERB  

PhD Topic Details:  

Biomass can be used to produce biogas which mostly contains CH4, but it also contains impurities 

such as CO and H2S. Bio gas can be used for direct heating, natural gas substitute, transportation 

fuel, or can be reformed to produce hydrogen for use in Fuel cells. However, CO and H2S in biogas 

can cause corrosion in pipes of transportation of biogas or if biogas is directly used as fuel in engines.  

Biogas contains CH4 majorly, but it also contains impurities (such as CO, H2S) which are corrosive. 

Therefore, the upgradation, i.e. removal of CO and H2S is required for biogas to be converted to Bio-

CNG. This removal can be performed using traditional separation techniques such as absorption, 

adsorption or pressure swing adsorption. But these techniques are energy intensive, not portable 

and cannot be used under harsh biogas conditions. Membrane systems offer an alternative to these 

conventional systems using a membrane material capable to separate CO and H2S. However the 

challenge in membrane systems is to obtain high permeability and high selectivity for deployment in 

commercial settings. The proposed topic will test various membranes such as Mixed-Matrix 

Membranes for CO2 separation and upgrade raw biogas to Bio-CNG. 

 

Essential Qualifications:  

 M.E./M.Tech. with at least 60% marks in Chemical Engineering/Material 

Science/Environmental Engineering/Nano Technology or relevant area.  

 M.Sc./M.Tech in Chemistry with at least 60% marks and Gate or UGC-NET qualification. 

Contact: Dr. Bhanu Vardhan Reddy Kuncharam 

bhanu.vardhan@pilani.bits-pilani.ac.in 

Phone: 911596255839 

 

 
 

Further details for PhD admission in BITS Pilani can be accessed at 
https://www.bitsadmission.com/phd/document/PHDbrochure_Final%20version_03062020.pdf 
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