
Department of Chemical Engineering, BITS Pilani - Pilani campus 

PhD admission in I Semester 2019-20 

1. Area(s) of Ph D admission in the II Semester 2019-20: 

 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 25000 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,   

Mess & electricity advance 

Hostel, ICT, Infra Structure Modernization Fees 

student aid fund 

Applicable as 

per campus 

rules 

--- 

 

* 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. 

  



PhD Topics for Prospective students 

Supervisor: Prof Arvind K Sharma 

Topic:  Fluidized Bed Adsorption of Pollutants from Wastewater 

Water bodies, across the word, have been polluted with moderate to very high levels of pollutants 
released by many man-made activities, in particular – industries. River Ganga, in India, is the living 
example of what we have done to the water bodies! 

In the era of growing awareness and concern for the environment, all efforts are expected to be 
made before the discharge of liquid wastes, so that the levels of pollutants do not cross the 
permissible limits! Various physical, chemical and biological methods are employed at primary, 
secondary and tertiary: 3 major stages of water and wastewater treatment. Each of these methods 
has its respective advantages and disadvantages. 

Adsorption of pollutants on adsorbents is one of the promising method of polishing the secondary 
effluents. Various adsorbents have been used for different kinds of pollutants. Efficiency of 
adsorption process depends upon the contacting pattern between the solid phase (adsorbents) and 
the liquid phase (wastewater). The mode of contacting the adsorbent and the wastewater is very 
important in adsorption systems particularly for large-scale treatment. The contacting systems 
usually encountered are batch, fixed bed, pulsed bed, moving bed and fluidized bed. While batch 
systems are limited to small-scale effluent treatment, continuous mode of contacting is preferred for 
large-scale operation.  The fluidized beds are preferred to other contacting patterns because of 
several advantages.  Particles of small size can be used as adsorbents which will increase the rate of 
adsorption of pollutants. They avoid problems like excessive pressure drop, air-binding and fouling 
with particulate matter usually encountered in fixed beds.  They give intimate contact between the 
phases because of high degree of mixing and high mass transfer coefficients. 

Fluidized bed adsorber (FBA) is characterized by high degree of mixing and short residence time(s). 
Hence, the removal of pollutants using FBA may not be complete.  For high removal of pollutants, 
the fluidized bed can be staged resulting in longer residence time.  The multistage operation 
enhances the overall concentration gradient in the liquid phase and hence increases the mass 
transfer rate.  The multistage FBA can be operated with the solids (adsorbents) either in batch mode 
or in continuous mode with solids flowing counter-currently to the liquid phase (wastewater).   

For successful analysis, design and operation of fluidized bed adsorber, information on 
equilibrium, hydrodynamics and adsorption characteristics of the (liquid-solid) fluidized bed is 
required. Parameters for investigation include: mode of operation (single & multi-stage and 
adsorbents in batch & continuous modes), particle size, adsorbent loading, fluidization velocity, 
types & concentration of pollutants along with regeneration and reuse. Apart from systematic 
experimental studies, a judicious blend of fundamental insight will be incorporated via developing 
comprehensive model(s) and/or correlation(s) for understanding, describing and predicting the 
behavior of fluidized bed adsorber for the removal of different pollutants from wastewater.  

 
More Details pls visit: http://universe.bits-pilani.ac.in/pilani/arvinds/Research 

 

 

 

 

 



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); Mobile No. 
9829434948 

 

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 
Supervisor: Dr. Somak Chatterjee 

Topic: Identification and synthesis of water stable metal organic frameworks for fluoride removal 

from groundwater 

The following research theme is extensively based for synthesis and characterization of novel 
adsorbents, which are made from relatively lesser harmful metals in coordination with a organic 
framework. The prepared MOF’s should be water stable. This work is divided into two parts. Firstly, 
the synthesis and characterization of the adsorbents prepared. Secondly, the performance of the 
adsorbents in batch and dynamic study along with the modelling aspects. A third part can also be 
proposed, which relatively looks at the technoeconomic benefits of synthesizing this adsorbents and 
using them for practical approach. 

 
 Prior qualifications: Students having prior degree in chemical engineering/chemistry. Knowledge 

in synthetic chemistry and material characterization with prior hands-on experience will be 
appreciated. 

 
For more details, contact: somak.chatterjee@pilani.bits-pilani.ac.in 
Supervisor: Dr. Arghya Banerjee 

Topic: Molecular Modelling based catalyst design: Development of novel catalysts for bio-oil 

upgradation 

An estimated 500 million tonnes of non-edible lignocellulosic biomass is produced in India 

annually as residual or waste biomass associated with forestry and agricultural waste. 

Biomass is currently incinerated in power plants to produce steam, which is used to generate 

electricity. An alternative economical and environmentally sustainable utilization of this 

biomass involves its conversion to biofuels. Biomass fast pyrolysis is a promising and 

economically attractive route for the production of both bio-fuels and high value chemicals 

from biomass. Bio-oil is the dominant product (~70% yield) of fast pyrolysis and contains a 

variety of oxygenated compounds like aldehydes, ketones, acids, leuvoglucosan, along with 

furanic (e.g. furfural, HMF) and phenolic derivatives (e.g. guaiacol, phenol). The stability 

and quality of the bio-oil can be improved by removal of the oxygen content present in the 

bio-oil. Bio-oil can be upgraded by catalytic hydrodeoxygenation (HDO) over metal catalysts 

(O removed as H2O) like Ru, Pt, Pd, Ni, Cu, Co etc in the presence of hydrogen.  

One of the major challenges in bio-oil upgrading is to develop catalysts which can achieve 

the dual objective of reducing the oxygen content and also to produce “drop-in” liquid fuels 

which can either be directly used as transportation fuels or blended into conventional fuels 

like gasoline. The catalyst should thus selectively break C-O bonds while preserving the C-C 

bonds, to form alkanes/iso-alkanes which are excellent fuel additives for gasoline pools. 

Thus, HDO catalyst design would require an in depth understanding of the metal-adsorbate 

interaction. Bimetallic catalysts having dual functionalities or addition of promotors to single 



metal catalysts can alter the electronic structure and properties and act as possible candidates 

for HDO catalysis. 

Computational tools like Density Functional Theory (DFT) can help us evaluate the metal-

adsorbate interactions and develop structure-activity relationships which are critical for 

choosing suitable metal or metal combinations with the desired characteristics for HDO. In 

addition, detailed reaction mechanisms and energetics on these chosen catalysts give insight 

into their activity and selectivity for HDO. Our current focus is to use a modelling based 

methodology for developing sustainable cheaper catalyst combinations for converting 

biomass pyrolysis derived bio-oil/biomass derivatives to fuels/chemicals. 

The work would involve the use of ab-initio quantum-mechanical softwares like VASP. 

Any previous experience in softwares like Quantum Expresso, Gaussian, CASTEP etc is 

desirable, but not mandatory. 

Eligibility requirements: B.E Chemical Engineering or M.Sc Chemistry (with 

catalysis/computational catalysis experience will be preferred) 

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

Further details for PhD admission in BITS Pilani can be accessed at 
https://www.bitsadmission.com/phmain.aspx?id=897Ayxj89789HGFD45C 

https://www.bitsadmission.com/phmain.aspx?id=897Ayxj89789HGFD45C

