






                                   



Ah, welcome, reader. You seem to have stumbled upon Equilibria- The annual magazine of 

the Department of Chemical Engineering, BITS Pilani Hyderabad Campus. Like all magazines 

of its kind, it’s made to tickle minds and teach everyone a bit or two about this branch. 

However, it’s more than just a two-bit paperback with articles ‘too technical’ to enjoy. The 

magazine you hold is a simple but detailed, small but comprehensive view into the vast 

reservoir of knowledge that is Chemical Engineering. Written by aspiring engineers, under the 

expert guidance of our faculty, the magazine is a breezy read, and it’ll surely bump your IQ up 

a point or two! 

Along with capturing the recent trends in Chemical Engineering, we have also documented the 

various talks and industrial visits that our department conducts for its students, as a part of the 

holistic learning experience here in BITS. No departmental magazine is ever complete without 

boasting about the achievements of its members and the equipment it owns, so there’s an entire 

section of the magazine devoted to the ongoing research work and the exploits of our faculty 

members and students alike. A very important message that we want to pass on- Don’t take 

Chemical Engineering lightly! A mastery of this discipline will open doors in sectors like 

nuclear engineering and materials science – sectors which WILL pave the way to the future for 

humanity. Arm yourself with the interdisciplinary knowledge handed out to you, and the world 

is your oyster.  

Now, without further ado, turn that page, and dive in! 

 

-Chief Editor 

 



                                   



 

 

- Dr. Srikanta Dinda 

 

I would like to welcome you all into the world of the Department of Chemical Engineering, BITS Pilani 

Hyderabad Campus. In as much as a meagre nine years since our inception, I am proud to say that the 

department has now fully grown to include state of the art laboratory infrastructure, cutting edge 

computational facilities with standards competing with the labs at top institutes globally. The 

department consists of nine faculty with fields as diverse and interdisciplinary as Reaction Engineering, 

Modeling and Simulation, Biochemical Engineering, Petroleum Engineering, Material Science, Fuel 

Cells and Polymer Science. Starting from our humble origins with a twenty student intake for B.E. 

(Hons) degree, today the department offers a wide range of electives, academic choice and opportunity 

to over sixty budding students in the B.E. (Hons) program. The department also currently offers M.E. 

Chemical Engineering degree and a minor degree program in “Material Science and Engineering”, and 

the enrollment for the same has been rising through the years. Apart from students, the department is 

also proud to host as much as thirteen research scholars and two project fellows, working on cutting 

edge research under faculty’s guidance. 

Most of the research work is sponsored by premier institutes and organizations such DST, DRDO, 

CSIR, BITS and BIPP-BIRAC. Moreover, every semester a good number of students enroll in various 

project courses working on ongoing projects under the faculty in the department and actively contribute 

to the research culture in campus. Our students also in receipt of a unique exposure in the form of 

rigorous industrial training for 7.5 months (Practice School 1 and 2) in two phases supervised by BITS 

faculty, which makes them well trained both technically and professionally. Many interested students 

also pursue a six-month undergraduate thesis on various active problem statements under the guidance 

of a faculty and in this way are well versed in research as well. The department boasts of a 75% 

placement record for all B.E. consistently in the past few years, with many opting to pursue higher 

education including direct PhD, in reputable institutes abroad and in India. The first batch of M.E. pass 

outs have also set a new standard by achieving 90% placement record. Faculty and students are members 

of Indian Institute of Chemical Engineers (IIChE-HRC). 







 
 

 

Mankind and microbes have much more in common than what general knowledge leads us to believe. 

Like us, microorganisms also prefer living in colonies rather than float around alone because colonies 

increase the chances of them surviving. Most of the organisms in the environment make colonies, and 

one way of forming this colony is to make biofilms. A biofilm is simply a group, or colony of cells 

held together by extracellular polymeric substances, or EPS, secreted by the microorganism itself. Just 

like we make apartments to protect ourselves from the environment and stay together, the biofilm that 

microbes form protects them from external stimuli. Interestingly, the cells in a biofilm behave very 

differently when compared to the planktonic state (when cells are freely suspended in a fluid). Biofilms 

exist in almost all type of environments. You can find biofilms on the rocks in a stream of water, in 

pipelines and even in your own teeth! Biofilms are also found in extreme conditions like hot springs. 

Due to the diverse locations where biofilm can exist and the changing environment, biofilms have a 

spectrum of mechanical properties. Till now, biofilm formation has been treated as a problem, since 

biofilm formation on the surfaces of industrial equipment has undesirable effects. For example, biofilm 

formation in a reactor can reduce the heat transfer coefficient. However, if the sheer potential that 

biofilms have as a material is harnessed, a major revolution in the field of biodegradable polymers will 

follow.  

In our project, we are studying the biofilm formation by a fungi named 

N. Discreta. This fungus produces biofilm on the air-water interface. 

This is the first time biofilm formation by this fungus has been studied. 

Once again, like us humans, the way the cells grow depends on what 

food they eat and what kind of environments they stay in. So, to get an 

idea about how the food (carbon source), the temperature and other 

parameters affect the formation of biofilm by these microorganisms, we 

conduct multiple experiments which show that increasing the 

temperature increases the rate of biofilm formation. Since biofilms have 

varying mechanical properties, we do tensile testing on the biofilm 

samples. These test shows that the strength of these biofilms is similar 

to some of the hydrogels which have found application in various 
DMA Machine – For Testing Film 
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biomedical areas. To establish a relationship between 

temperature and mechanical properties of biofilm a few 

more experiments need to be done. This topic has a lot 

of scope and these biofilms can be used in a lot of areas 

including wound healing once we learn how to optimize 

the parameters to form biofilms relevant to our use. I 

would like to express my deep gratitude to my mentor, 

Dr. Asma Ahmed for her constant support, guidance and 

motivation during the project work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_________________________________________________________________________________ 
1 Image source-UGCS toxic substances Hydrology program (http.toxics.usgs.gov) 
2 Image source-http://mpkb.org/home/pathogenesis/microviota/biofilm 

 

Microscopy pictures of the film, with stained bacteria 



 
 

Global warming. If there was ever a problem which required the unflinching support of every human 

being on earth to solve, this was it. Coupled with climate change, global warming is now threatening 

the future of the human race with dire consequences, if the smartest of the world do not take arms, 

together, against this and fight back. As you might know, controlling carbon dioxide, one of the most 

potent greenhouse gases, is top priority. Geological carbon dioxide sequestration is one technique used 

for carbon mitigation that does not limit the usage of fossil fuels. In geological carbon dioxide 

sequestration, carbon dioxide that is produced from power plants and other stationary sources of CO2 

is captured from the point source and injected into underground geological formations, such a way 

that the carbon dioxide that produced will become trapped in the underground formation for years in 

supercritical state. 

After years of injection, solubility trapping starts, where supercritical CO2 will start to dissolve in the 

formation water. This leads 

to a mineral reaction 

between dissolved 

carbonates in formation 

water and formation rock, 

resulting in mineral trapping 

of CO2 as carbonate 

minerals, a permanent 

mitigation option for carbon 

dioxide.  

 

 

 

Figure shows the Carbon dioxide mole fraction in gaseous phase over year (A) 100, (B) 200, (C) 300, (D) 400, (E) 500, (F) 600, (G) 700, (H) 800, 
(I) 900 years. 



 
 

Because of all these mechanisms, changes in porosity, permeability, pressure etc. build up. Since these 

phenomena take place on the geological time scale, an experimental evaluation of these phenomena 

will have limitations. So a reactive transport modelling of these phenomenon will give us an 

approximate understanding of sequestration and it’s after effects on the formation. 

In my study I'm analysing the feasibility of geological sequestration in the Deccan trap volcanic 

province – which is one of the world’s largest basaltic formations. Various mineralogy data obtained 

from different open literature sources are used to build the geochemical model for the Deccan trap. In 

this study the challenge is the computational requirements for simulation - since the flow phenomenon 

in the formation and the various reactive transport equations associated with different geological 

reactions that’ll take place need to be solved by coupling those equations in a length scale of kilometres 

in each discretised cell separately. This problem is overcome by the help of a custom made desktop 

cluster – which is used in the simulation by networking six desktop computers together. So as a whole 

the project was a great learning experience, as along with chemical engineering, it also taught me quite 

a bit about networking. My work involved reactive transport modelling, parallel computing, and 

parallel processor job management, among other roles, and was one of the most challenging, yet 

interesting experiences of my life. I would like to express my deep gratitude to my mentor, Dr. Vikranth 

Kumar Surasani for his constant support, guidance and motivation during the project work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Artificial neural networking (ANN), the new craze of the scientific world, is a modelling technique 

that has rapidly spread across all disciplines, and is on the computer screen of every new scientist 

looking for the next great invention. Owing to its great memorizing and predicting capabilities, studies 

which deal with behaviour, be it behaviour of the human mind or of a material, to some certain stimuli, 

rely heavily on this technique. 

Imagine if you could predict the 

properties a composite would exhibit 

BEFORE fabricating it, saving the 

materials scientists a lot of hard work 

in the lab (not to mention depriving 

them of a job). This is what is being 

done with polymer composites right 

now, as we type. It has been used to 

predict stress-strain behaviours, 

dynamic mechanical properties, fatigue behaviour, creep behaviour, crystallization and thermal 

degradation behaviours, optimization of process parameters such as finding out optimum temperature, 

operating pressure, flow rate.  

This technique takes its ideas from how the human brain works. Our brain consists of thousands of 

neurons which receive information, process it and send an output. Similarly, ANN is made up of a 

number of layers, all containing neurons which are interconnected with each other.  

How does it work? 

The network is first trained with known data (such as experimental data) and then tested with an 

unknown dataset. During the training phase, inputs are given to the neurons in the first layer, which 

A neuron network made out of synapses 



 
 

generate output by forming a mathematical relationship between the two. This output then becomes 

the input for neurons in the next layer. This goes on until the 

output reaches the final layer.   

After that, an error is calculated based upon the square of 

the difference between predicted and the desired output.  

The main objective of this process is to minimize this error. 

The training phase is completed once this objective is 

fulfilled. After this, it can be tested with unknown set of 

data.  

I have been working on finding the kinetics of thermal degradation of polypropylene (PP)/Coir 

composites and PP/EPDM (ethylene propylene diene monomer) blends. Kinetic parameters such as 

activation energy, reaction order, rate constant are calculated using both experiments and ANN and 

the results are compared. The main advantage of ANN is to provide alternative means for numerous 

time-consuming and expensive experiments. If the network is trained in a proper manner, it can predict 

the output in minutes. Not only time, but a number of other problems such as instrument error, wrong 

sample preparation etc. are bypassed with this technique. If trained well, it can be one of the most 

invaluable tools the industries have!  

I would like to express my deep gratitude to my mentor, Dr. Purnima for her constant support, guidance 

and motivation during the project work.

 



 
 

Everyone knows that matter is made up of atoms and that the way these atoms behave gives matter its 

observable macroscopic properties. The arrangement of these atoms and the way they respond to 

external stimuli (energy) tells us a lot about the material we are looking at (and vice versa!). Therefore, 

should it not be possible to predict exactly what happens in the future by simply imagining how atoms 

move around and then predicting their next move?  

 
That is exactly what we 

do in ‘micro scale’ 

modelling, a category of 

modelling combining 

concepts of physics with 

those of engineering. 

You can imagine the 

levels of difficulty 

involved in making even 

basic models, simply by 

considering the number of atoms we have to deal with. Yes, the huge number of atoms in a ridiculously 

small volume of space makes making such models difficult for most macroscopic cases as the 

computational cost is very high. Here, we introduce the traditional CFD (Computational Fluid 

Dynamics) methods, which evaluate the required variables directly by approximating fluid behaviour 

using relations known to us through endless research in history. Obviously, this method is only valid 

if the fluid can be considered a continuum, i.e., if the fluid can be considered to be continuous matter 

rather than particles.  

 

Now, imagine a scale in between the particulate model and continuous fluid model, where the 

molecular effects are significant and the number of atoms is large.  This is where mesoscopic methods 

like Lattice Boltzmann Method (LBM) come into play. LBM works by taking a bunch of particles 

having discretized positions and velocities in space and rearranging them such that the entire system 



 
 

achieves thermodynamic 

equilibrium, as described by 

the Maxwell Boltzmann 

Equation. Besides being the 

bridge between two 

different scales of 

modelling, this method has 

the added advantage of 

being highly parallelizable.  

Imagine a method which can accurately model the flow of a fluid through a pore a few microns in size 

as well as the flow of a fluid around an aircraft with just some minor changes in the variables. That is 

exactly what LBM is.  All the variables used here are in lattice units, and so can be scaled to any 

required physical scale at will.  A possible “Cherry on top” would be that it is extremely simple to 

model and code.  All these outstanding qualities of this technique make it a very promising alternative 

to traditional methods. 

 

I would like to express my deep gratitude to my mentor, Dr. Vikranth Kumar Surasani for his constant 

support, guidance and motivation during the project work. 

 

 

 

 

 

 

 

 

 

 

 

 

_________________________________________________________________________________ 
Image Source-www.efm.leeds.ac.uk 
Image Source- http://www.pawelstankiewicz.eu/strona/metoda-sieciowa-boltzmanna.html  



 
 

In a world where new discoveries have become unnoticed commonalities, simply knowing your way 

through the maze of theory isn’t enough! Practical hands-on knowledge has become all-important in helping a 

budding scientist or engineer gain some perspective in his field. We also need to keep in touch with the 

advancements taking place in our discipline. The importance of internships, then, is not difficult to understand. 

Internships give you a stage to prove your mettle through research or industrial work. Various highly esteemed 

universities from all across the globe provide internship opportunities to deserving students. Some of these 

internships come with the additional incentive of providing food, lodging and stipends! 

The experience is highly worthwhile as they happen to have a very fruitful effect on our resume. Recruiters 

from different companies offering respectable career choices often look for students possessing previous 

industry or research based experience. These internships are also helpful when we apply for foreign universities 

for completing our higher studies in our respective fields. Needless to say, we should hold such offers with high 

regard.  

Applying for an internship 

Now, it is very important to know the parameters used by the various selection committees you will be 

appealing to. A strong application, in our opinion is one which matches the explicit requirements of the place 

you’re applying to. Applying as a chemical engineer to an astrophysics institute is a bad idea. However, 

applying as a potential astrophysicist by tweaking your application to show your strengths will increase your 

chances, no matter what branch you belong to.  

 Your CGPA- Now, this is something hotly debated. Is CGPA really that important for an 

internship? Why should my grade in BIO F111 hamper my chances in getting an internship in 

a physics institute? Unfortunately, due to a lack of any other benchmark, CGPA is given undue 

importance. Try and maintain a CGPA of greater than 8. 

 Your Statement of Purpose- Hands down, the most important part of your application. Read 

about the institute offering the internship, take a look at the undergoing research, be clear on 

what you plan to achieve. And then write. Your SOP is your one shot of convincing the 

institute of your competence. Remember, introducing an original and practical idea will 

increase your chances, especially if it relates to ongoing work in the institute. Don’t be afraid 

of writing down any other skills you think will be important for the internship (experience with 

lab-work, experience with a software etc.) 



 
 

 Any prior research work- Your college projects also play a big role in your selection.  

 Letters of recommendations are also a must as they lend credibility.  

 Be aware of deadlines! 

 Apply to as many places as you can. This is something internships have in common with 

Tinder. 

 If possible, talk to a senior who has bagged an internship in the place you’re applying to. 

 If all else fails, try emailing the professors you want to work with. Include information that 

might catch the attention of the professor, and save the rest for the CV you’ll attach with the 

email. 

Different institutions have varied points on which they stress when filtering through applications and 

choosing the most deserving candidates for the offer. 

Here are some esteemed foreign universities that accept applications for internships from students: 

1. DAAD: The German Academic Exchange Service(DAAD) is the largest funding organization in the 

world supporting the international exchange of students and scholars. Since it was founded in 1925, 

more than 1.5 million scholars in Germany and abroad have received DAAD funding. With German 

institutions of higher education and student bodies, its activities go far beyond awarding grants and 

scholarships. 

 

2. CHARPAK: This program is designed for all students of economics, engineering and natural science 

background at the Bachelor’s or Master’s levels planning to pursue training at a French laboratory 

during their academic break (May to July). The application will be selected on the basis of your 

academic excellence, as well as the consistency and quality of your statement of purpose. Knowledge 

of French will be an asset but is not mandatory. There is no CGPA / percentage cut-off for the 

scholarship! 

 

3. Mitacs Globalink Research Internship:  This is a systemized portal enabled by the Canadian embassy 

wherein applicants have to narrow down the projects that they are interested in from a pool of projects 

floated by faculty in Canadian universities. This list of projects will be made available in the scholarship 

website a week prior to when applications open. They offer a fully funded internship opportunity to 

students in their third year of study (various fields). They have a CG cut off of 8 however.  

 

4. S.N. Bose Scholars Program: To nurture future innovators and thought leaders, the Science & 

Engineering Board (SERB), Department of Science and Technology (DST), Govt. of India, the Indo-

U.S. Science and Technology Forum (IUSSTF) and WINStep Forward have partnered to support a 

dynamic and transformative student exchange program between premier institutions in India and the 

United States. The program is named in honor of Satyendra Nath Bose (1894 - 1974), a visionary Indian 

physicist best known for his work on quantum mechanics in the early 1920s. The program again offers 



 
 

a fully funded internship opportunity for students in their third year of study however only the top 2 

rank holders in the department are eligible to apply though.  

There are certain premier institutions and programs in India as well which offer great internship 

opportunities. Here is a brief mention of some of them: 

1. AcSIR: Dr. APJ Abdul Kalam Summer Training Program is Summer Training Program which provides 

an opportunity to spend one of your summers working at premier research Laboratories of CSIR with 

some of the leading scientists in India, in an environment which promotes trans-disciplinary research. 

The program is supported/funded by AcSIR through its AcSIR-Kalam Fellowship. Screening is 

primarily based on a Research Proposal and other screening Selection processes like grade(CGPA) 

cutoffs etc. The selection is purely based on merit/ performance at the selection interview. 

2. SURGE – IIT Kanpur Summer Internship: IIT Kanpur organizes, a 8 week long program called, 

SURGE – IIT Kanpur Summer Internship every year. Under the Summer Undergraduate Research and 

Graduate Excellence (SURGE) program, students from IITK and other participating institutions 

undertake short duration, but focused research projects to gain practical research experience. 

3. BARC: Bhabha Atomic Research Centre being a multidisciplinary organization and a national 

laboratory with the prime motive to support the nuclear program in the country. Bonafide students in 

the third or fourth year of under-graduate engineering program and science students in post graduate 

programs may apply for undertaking project work/training, as a part of their academic curriculum, in 

various engineering disciplines for duration not less than three months.  

4. VSRP (Visiting Students' Research Program) : Tata Institute of Fundamental Research (TIFR) 

conducts annual summer programs in which talented students are introduced to research activities in 

the areas of Astronomy, Biology, Chemistry, Computer Science, Mathematics, and Physics. The 

selected students are expected to work on a research project under the supervision of a TIFR researcher. 

VSRP encourages applications from motivated students who have completed at least two years of 

undergraduate coursework in science and engineering fields. 

5. Indian Academy of Sciences Summer Research Fellowship Programme: Another major portal for 

internships, IAS takes in a sizable number of students from different streams and assigns projects, for 

a duration of two months. 

6. Internships in IIT (Madras, Jodhpur, Guwahati, Mumbai, Gandhinagar): Most of the IIT’s have 

their own summer internship programmes, with variable stipends and durations. Rejected by IIT-

Madras? Apply to Gandhinagar! 

7. IISER Summer internship programme Internship 

8. Raman Research Institute summer fellowship 

Most of the institutions accept applications from students who have completed 3 years of undergraduate 

technological study. Sometimes universities accept interns from second years but it heavily depends on the type 

of study they are interested in. Remember, let nothing stop you from applying. A great SOP and previous 

research experience just might offset the effect of your mediocre CG!  



 
 

 

Across 

4. Heat and mass are my constituents, however I grow 
with the latter 

7. I help find the other guys (Two Words) 

8. I like curves especially in the vortices 

10. I dictate character, of flow 

11. Even in heat transfer time is important 

 

 

Down 

1. Even a stream with pressure has inertia and I quantify 
both 

2. Quantifies pressure drop in a pipe (Two Words) 

3. Buoyant and Viscous! 

5. I link the kinetics and transport of a reaction. I convert 
the conversion in a reaction 

6. Convective and diffusive. Ah! , I know them well 

9. For Buoyant and capillary forces. 



                                   





 
 

 

Bacteria, apart from causing diseases, have wide spread usage in making cheese, yoghurt, sewage 

breakdown, to make medicines and are also sometimes as food supplements. But if you thought 

their purpose or use was all but exhausted, then you, sir, are in for some enlightenment! 

Researchers have been able to find a novel purpose for bacteria yet again, this time, of all the fields 

biology could interact with, Mining! Believe it or not, bacteria are now being used to mine minerals 

from ores. Crazy world we live in, eh? 

Bio mining is a biotechnological process 

that uses iron and sulphur oxidising bacteria 

(like, Acidithiobacillus ferroxidans) to 

extract minerals and metals from ores. The 

principle of bio mining is simple. Sulphide 

ores become soluble when oxidised to 

sulphates from which the metal salt can be 

extracted through leaching. It is a lot more 

economic and environment-friendly than conventional mining methods. They give higher recovery 

rates, lower production costs, less CO2 emission, and low frequency of accidents that occur during 

mining operations. Not only this, bio mining also makes extraction from low grade ores 

economically feasible. In particular, bio mining of Copper has gained importance due to its 

increasing demand in industries. Bio mining of Copper involves direct and indirect oxidation of 

Cu2S (chalcocite).  

The leaching solution containing T.ferroxidans (Acidithiobacillus ferroxidans) is pumped into the 

mine where it is injected into the ore. The leachate coming from lower down the mine, rich in 

minerals and is transported to the plant where copper is recovered either by solvent partitioning or 

by the use of scrap iron. The leachate is then pumped back into the mine and the cycle is repeated. 

In the solvent partitioning method, the residues in the leaching liquor can inhibit the activity of the 

bacteria, unless carefully removed by activated carbon. Copper is extracted from the leachate by 

using scrap iron according to the following equation. 



 
 

Other metals such as gold, uranium, cobalt, nickel, zinc and minerals such as phosphorus can also 

be extracted thorough bio mining. Scientists are now trying to genetically engineer bacterial strains 

so as to extract toxic metals such as Mercury and Cadmium. Efforts are also being made to isolate 

new bacterial strains from extreme environments such as, mine-draining sites, hot springs, and 

waste sites. With the increased stress on the use of green technologies for mining, bio mining will 

certainly replace the conventional mining techniques. So the next time, you come across a piece 

of metal, you know that bacteria has done your job for you.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_____________________________________________________________________________________________ 

https://www.youtube.com/watch?v=EeZrmITow5w 



 
 

 

 

Remember the last time you watched ‘Charlie and the Chocolate Factory’? If you were anything like 

me, the first thought after the movie would have been ‘Wow, if only I had a chocolate factory of my 

own’ and ‘I wonder how far I could throw an oompa-loompa’. While the latter depends on your upper 

back and shoulder strength, the size of the oompa-loompa, drag factor, viscosity, yada yada yada, the 

former simply requires an unending passion for all things sweet and the right kind of knowledge! So 

fellow chocoholics, prepare to have your minds blown, for we are going to show you how those two 

words printed on your degree can help you towards your own sweet paradise. A chocolate factory is 

huge and running it requires collaboration between different engineers. Chemical engineers have an 

irreplaceable significant role to play here. Remember your separation process courses? Yes, the big 

mixer you read about can do more than just mix random solids. The slurry you read about isn’t some 

green, smelly liquid you imagine it to be, but brown, luscious chocolate. It is the job of a chemical 

engineer to find out the best way to introduce new flavours and ingredients, while at the same time 

increasing shelf life. We aim at getting maximum output from minimum input. The quality of cocoa 

beans, sugar, milk, among other ingredients is carefully considered when planning to raise the yield. 

Emphasis is also put on recycling the product and further processing of by-products. 

Whenever a candy bar is developed, measures are taken to keep it fresh and wholesome, from the time 

it is made, till the time it is purchased and eaten. The taste and texture of a candy bar with separate 

layers of caramel, nougat and chocolate can change when ingredients in different layers mix with one 

another. Devising means to stop this from happening is a challenge chemical engineers face. A perfect 

blend of chocolate, sugar, milk and other raw materials is what we want to achieve. However, what 

works in the testing beakers in the lab won’t necessarily work in factories. Scaling up of a process is 

an art in itself, and chemical engineers are pioneers. 

You can’t open a chocolate factory without knowing how the mass production process looks like, can 

you? Let’s take a quick look at the steps involved in chocolate making- 

Roasting and Winnowing the Cocoa (after fermentation of cocoa seeds) 

Chocolate beans are first roasted. This develops the colour and flavour of the beans into what our 

modern palates expect from fine chocolate. The roasting process makes the shells of the cocoa brittle, 



 
 

and cocoa nibs pass through a series of sieves, which strain and sort the nibs according to size in a 

process called "winnowing". 

Grinding the Cocoa Nibs 

Grinding is the process by which cocoa nibs are ground 

into "cocoa liquor", which is also known as unsweetened 

chocolate or cocoa mass. The grinding process generates 

heat and the dry granular consistency of the cocoa nib is 

then turned into a liquid as the high amount of fat 

contained in the nib melts. The cocoa liquor is a mixture 

of cocoa solids (nibs and other leftover material) and cocoa butter (the fatty oils extracted from cocoa 

bean). Universal high speed crushing machine accelerates this process. This is then sent for mixing, 

with sugar or milk, as per the final product required. 

Blending cocoa liquor  

After the mixing process, the blend is further refined to bring it to desired 

thickness. Steam melting and mixing machine is adopted for this process. 

It is rigid with 25HP, double layer installation, providing the warm water 

& steam, easy stirring. Interior is made by stainless steel.  

Moulding chocolates 

After blending is complete, moulding is 

the final procedure for chocolate 

processing. This step allows cocoa liquor to cool and harden into 

different shapes depending on the mould. Vibrator conveyor is used 

to vibrate the mould and make the chocolate without air bubbles. 

Finally, the chocolate is packaged and distributed around the world. 

Some of the sweetest memories you have will be around a bar, or a 

pastry or a muffin filled with chocolate to the brim. However, this 

magic substance is slowly disappearing (We’re producing way too 

slow!). Price are increasing, and chocolate bars getting smaller. In 

such a circumstance, it is up to chemical engineers to devise new ways and means to speed up the 

chocolate production to keep this heavenly elixir from disappearing from the common Kinara™ 

store…  



 
 

How would you react if I say that we can get rid of plastics and make the world a better place to live 

in? Surprised? Well, don’t be, because this has now become possible, thanks to the next generation of 

plastics- the Bioplastic. 

Now-a-days most of the food that we eat comes 

wrapped in plastic which as we all know is 

hazardous for the environment and also for the 

food packaged in it. Scientists in the U.S. 

Department of Agriculture have come with a 

milk–based plastic to resolve the problems faced 

due to this regular petroleum-based plastic. They 

have succeeded in making a biodegradable, edible plastic packaging from glycerol, citrus pectin and 

casein (milk protein). Glycerol makes the plastic film softer while citrus pectin adds structure to the 

film thereby, making it humidity and temperature resistant. This futuristic food wrap is far better at 

keeping food fresh than regular plastic, as proteins form a dense network when they polymerize with 

extremely small pores, slowing down the movement of oxygen by a significant rate, keeping the food 

fresh for a longer time. As this wrap is made up of proteins and is edible, it contains nutritious value 

as well. Scientists are trying to incorporate vitamins, flavours and other additives to make the 

packaging and the food tastier and more nutritious.  

This casein-based plastic can be used just like the plastic that we use today. It can be used to wrap 

meat, cheese, bread, snacks just to name a few. At present, researchers are focusing on using it as 

single-serve, edible food wrappers. Say, for example, wrapping cheese sticks. It can also be used to 

line pizza boxes so as to keep the grease from staining the cardboard packaging. Cereals maintain their 

crunch because of the sugar coating, but we can use this wrap to individually coat cereal grains! Rather 

apt for cereal grains to be coated with milk plastic, don’t you think?   

However, there are some drawbacks of this packaging. It is less sticky and stretchy than the 

traditionally cling film. Also, casein film dissolves in water so it would require non dissolving 

containers to keep it clean and dry. Researchers are constantly making improvements and predict that 

this technology will be on store shelves within 3 years. So, in a way we can finally eat off the shelf, 

literally! 

_________________________________________________________________________________
252nd National Meeting of the American Chemical Society, August 21-25, 2016. https://www.youtube.com/watch?v=wt32GgQGTcI 



 
 

 

Cleaning up the water left over from mining operations can literally take generations—25 to 50 years 

on average—leaving billions of gallons of the precious resource locked up and useless. Now, 

researchers have figured out how to trim that time dramatically—to just two to three hours!  The 

advance could be a potential boon to mining companies, the environment, and global regions where 

water is scarce. 

 What it really was- 

In the case of phosphate mines, the 

clay effluent has the consistency of 

milk. It looks like a solid, but if you 

throw a stone into it, it’ll splash. The 

water is pumped into enormous 

settling ponds—some are as large as a 

mile square with a depth of about 40 

feet—where the particles can sink to 

the bottom. But purification of mining 

water is a lengthy process particles are 

electrically charged. The particles’ like charge causes them to repel each other, which keeps them 

suspended in the water instead of sticking together and sinking to the bottom. This just adds up to 

make the purification process more tedious. In this conventional method, mining companies can re-

use the water only a bit at a time—the part skimmed off the top. Not only is the particle-filled water 

useless, the land those settling ponds occupy is a valuable asset that could be used for other purposes. 

Well, thanks to new technology! 

The new design is different because it allows a continuous feed of clay effluent into a separation 

system. In mining operations, overburden is excavated using a dragline bucket to reach the matrix 

containing the phosphate rock, clay and sand. This matrix is dumped into a pit where water under high 

pressure creates a slurry that may be pumped up to a beneficiation plant 10 miles away. 



 
 

At the beneficiation plant the sand and clay are removed from the phosphate through rotating drum 

screens or trommels, until all particles greater than 2 inches in diameter have been removed. After 

more breaking-apart of particles, the goal is to produce a pebble product between 0.04 inches and .75 

inches in diameter. The sized sand and phosphate are then placed in a floatation cell into which a 

reagent is added.  This reagent attaches itself to the phosphate.  Air is bubbled through this solution.  

The reagent also attaches itself to the air bubbles so that the phosphate is on one end and the air bubble 

is on the other end before floating to the top of the tank, where the phosphate is separated and 

recovered. 

The slurry of particles of that optimum size is then “de-slimed” by treatment with a hydro-cyclone.  

This generates a waste clay slurry of about 3% solids of particles less than 0.004 inches and sand-sized 

particles between 0.04 and 0.004 inches- This is the “floatation feed.” 

Over 100,000 gallons of water 

carrying tiny particles of clay are 

pumped every minute.  This slurry is 

from 3%–5% solids when it is 

pumped to a process chamber. 

There, upper and lower plates are 

used as electrodes. An electrical potential difference is applied across the electrodes, creating an 

electric field, which causes the charged particles to move toward the bottom, where they form a wet 

solid called a cake. In the cake dewatering zone, the particles can’t move, so the water is forced to the 

top. The cake can then be used to fill the holes created by the mining operation, while the water is now 

clear enough to be reused to process mined phosphate ore. 

 

 

 

 

 

 

 

 

__________________________________________________________________________________ 

http://news.ufl.edu/articles/2015/12/quick-clean-up-new-process-turns-decades-into-hours-for-mining-water-
purification.php 



 
 

 

Chemical Engineering department, at BITS which I refer to as ‘my family’ 

has always been supportive and encouraged me to aim higher and 

achieve these dreams. Though I have not had an industrial experience 

as a chemical engineer as of yet, Practice School experience at Centre 

for Scientific and Industrial Research-CLRI, Chennai as an 

undergraduate researcher which required understanding of a 

combination of chemical engineering and chemistry knowledge, taught 

me how to formulate innovative ideas towards the research and development and helped me 

understand how a chemical engineer draws upon the vast and powerful science of chemistry to solve 

a wide range of problems. The international opportunity at University of Alberta, Canada as a MITACS 

Research Intern to work on a project ‘Green Bio-based Nano composites from Renewable Resources’ 

had given me a broader platform to acquire and expand critical skills that I believe would help me 

succeed in a global network of firms while getting exposed to a new culture, establishing new 

relationships and facing new life challenges. The laboratory being an exciting place to investigate and 

analyse, lab oriented projects under professors at BITS have helped me understand the theoretical 

concepts in a better fashion. As a next step, I wanted to go for a master’s degree for the reason that 

it would strengthen my knowledge in Chemical engineering. Fortunately, I had been admitted to 

Georgia Institute of Technology, USA as a Masters student (Fall 2016). I have chosen to get into 

Process and Systems Engineering as my specialization. I have been working under Dr. Boukavala, 

who works in the area of Data driven optimisation systems. I am working on a project that involves 

data analytics and development of regression models in order to do optimization of complex chemical 

engineering processes with many variables using machine learning (Support vector machine to be 

specific).  

 

Trust me, the opportunity you look for really depends on what you have done so far. Therefore, it is 

very important to give your 100 % in whatever you do. So just make you of every opportunity you get 

in terms of learning. And, Chemical Engineering is a diverse and beautiful field. The more you explore, 

the more you fall in love with it. Just try to explore it as much as you can as an undergrad. You will 

fall in love with the Magic (the Science) involved in building materials i.e., from an atom to the 

Universe. Because, I did and I am loving it… 

 

Regards,  

Niteesha Devulapally (niteeshad@gmail.com) 

(2012 batch, Pursuing Masters at Georgia Institute of Technology) 



 
 

I started my PhD at the Department of Chemical Engineering and 

Biotechnology at the University of Cambridge, beginning from October of 

2016. My PhD topic is an experimental and theoretical study of bubble 

plumes and analyzes their ability to serve as an inexpensive and effective 

mixing mechanism. Bubbles being very simple and cheap to operate, are 

often used in industry to enhance mass transfer and mixing. These have 

been used to destratify lakes and reservoirs which could prevent parts of 

lakes from freezing and prevent the deterioration of water quality owing to 

depletion in oxygen in different parts of the water body. Other applications include waste-water 

treatment and for delicate mixing in the pharmaceutical industry and food industry. A particular case 

of interest is the BP Oil Plume in the Gulf of Mexico. During the oil well blowout, methane bubbles 

arising from the ocean floor proved pivotal in carrying the mixture of oil and water and spreading out 

the mixture at a particular depth within the ocean. An understanding of the behavior of the bubble 

plumes could determine where maximum oil spreading occurs and hence predict where the maximum 

harm to marine life could occur, thereby providing an opportunity to minimize the damage. I intend 

to run experiments that analyzes bubble plumes mixing a density stratified environment and formulate 

a mathematical model that can predict the behavior of these bubble plumes and the extent of mixing 

they induce. This would be a valuable tool in the variety of aforementioned applications. Apart from 

my work, Cambridge offers me the opportunity to meet people of different nationalities, each 

specializing in a unique field of study. Cambridge’s reputation as one of the most prestigious 

institutions in the world draws Nobel laureates, politicians and other celebrities to the institution and 

gives me the opportunity to interact with these eminent personalities. In addition, Scotland, Ireland, 

Wales and other countries of Europe are just an hour’s flight away, giving the perfect opportunity to 

travel and explore these nations.  

 

I can say that my life at Cambridge has been fulfilling in every aspect, enabling me to learn and grow 

as an individual every day. It’s like living a dream. 

 

Greetings 

Sai Darshan Adloor (adloorsaidarshan@gmail.com) 

(2012 batch, pursuing PhD in Chemical Engineering at University of Cambridge) 

 



 
 

As chemical engineers of the modern world, we need to learn all the skills useful to an academician in 

any field of work. We are nothing but technicians in the grand but ever-changing scheme of things. 

We need to be special to stand out and make our mark. That is motto that we are fed by our teachers 

and the examples that our predecessors set: To work hard, never limit ourselves and strive beyond 

perfection itself. The able members of present ACE put in a lot of hard work and proved their mettle 

by organizing various events, invited lectures, workshops and industrial visits. These talks and visits 

helped us gain hands-on knowledge about the industry and provided the stimulus to go beyond the 

curriculum and have a peek at the new research that has been going on. This is the list of the major 

events that comprises of all that we organized during 2016-17: 

 

Atmos 

1. ChemE-Car: Primed as the headliner event for ATMOS this year, the event was a great success 

drawing teams from various parts of the country. The only condition on this event was that the 

car should be fueled by a chemical reaction, which is non explosive and feasible at standard 

conditions. in an event staged in three rounds, the event truly lived up to its name with an 

amazing audience and a sporting participation. 

2. Designing Industrial Units: This was a two-round event, with an online round to screen the 

huge number of participation. Given a particular problem the teams were asked to solve and 

present the methodology used to solve the problem. Students from varied disciplines 

participated and made the event a great success.  

3. Cataclysmic Deductions: This was a two-round event with an Audio-visual round. The teams were 

shown videos of industrial disasters and were asked to find the possible causality of the mishap. The 

second round involved deducing and inferring safety practices that could be installed in place to avoid 

such mishaps. This event turned out to draw a large participatory crowd and proved to be both technical 

and fun.  

 

 



 
 

Tech week 

1. Designing disasters: This event aimed at all the art enthusiast in the campus saw a good turnout. 

The participants made a poster using Photoshop or hand drawing on the topic, Nano science 

shaping the future or Environment is the mother of innovation.  

2. Prototype Prowess: The participants brainstormed to design a prototype and innovate the 

processes with their engineering prowess in the most efficient manner. 

3. Wildfire: This event was a perfect mix of JAM & Engineering. Students from various 

disciplines spoke on diverse topics ranging from explaining everyday observations to advanced 

topics. 

4. Chamber of secrets: Held on the last weekend of March, Treasure Hunt was one of the most 

happening events. Participants crawled their way to the top by solving a bunch of clues 

scattered around the campus. 

5. Quizzard: This event was all about testing the grey matter. It included solving crossword 

puzzles, how chemistry is included in day to day life and the TV series we watch include them. 

 

Industrial visits 

1. Industrial visit to International Advanced Research Centre for Powder Metallurgy & New 

Materials, Hyderabad on 6th April, 2017 

2. Industrial visit to Nuclear Fuel Complex, Hyderabad on 17th December, 2016. 

3. Industrial visit to Nuclear Fuel Complex, Hyderabad on 3rd March, 2017. 

 

Workshops 

1. Matlab: A workshop on introduction to MATLAB was conducted by Dr. Vikrant on 4th 

October, 2016. The workshop was a huge success seeing participation from students from not 

only our discipline but also from other disciplines. 

2. Petroleum Workshop: A workshop on “Petroleum Refining and Products Testing” was 

conducted by Dr. Srikanta Dinda during ATMOS.  The workshop was held over two days with 

a special session for practical demonstration on Determination of cloud and pour point of 

diesel/lube oil, Modern refinery configuration, Flash point of kerosene and diesel, RVP of 

gasoline and was a huge success.  



 
 

3. PLC and SCAADA: A workshop on “PLC and SCAADA- Industrial Automation” was held 

during ATMOS. Based on, automation being the corner stone of all industries today, the 

workshop received a high footfall and was great success. Students from disciplines such as 

Chemical, Electrical and Electronics, Instrumentation and Mechanical attended the event and 

made it truly multidisciplinary.  

 

Guest Lectures 

1. Talk on “3D Printing of metals: Challenges and opportunities” by Prof. Upadrasta Ramamurty, 

Department of materials engineering, Indian Institute of science, Bangalore on 24th November, 

2016. 

2. Talk on “Conventional zeolites and hierarchical material for methanol to olefins and 

biotransformation” by Dr. V.R. Reddy Marthala, Post-doctoral scientist at Erlangen catalysis 

resource center, Germany on 22nd August, 2016 
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BITS, Pilani is well known for the importance it places on the linkage between industry and academia. 

The above purpose is served by the means of the Practice School program. This program is one of its 

kind, in the sense that students get exposed to the challenges faced in industry and learn how to tackle 

them under the supervision of faculty. Some of the industrial linkages the Department of Chemical 

Engineering has are: - 

 

PS-2 

• Shell Technology Centre, Bangalore  

• Hindustan Unilever Research Centre, Bangalore  

• Derrick Petroleum, Bangalore  

• Aditya Birla Chemicals Ltd., Thailand  

• Dow Chemical International Pvt Ltd, Mumbai  

• Ultra Tech Cement Ltd., Mumbai  

• Indian Institute of Chemical Technology, Hyderabad  

• CSIR-National Aerospace Laboratories, Bangalore  

• Central Leather Research Institute, Chennai  

• Aditya Birla Science & Technology Company Ltd., Mumbai  

• International Advanced Research Centre for Powder Metallurgy and New Materials 

(ARCI), Hyderabad  

• Indian Institute of Petroleum, Dehradun  

• Grasim Industries Ltd, Nagda, M.P  

• Mylan Labs Ltd. (formerly Matrix Labs Ltd.), Hyderabad  

• National Chemical Laboratory, Pune  

• National Centre for Biological Sciences, Bangalore  

• Tata Chemical Innovation Center, Pune  

• Thermax, Pune  

• Century Rayon, Mumbai  

 

 

 

 



 
 

 

 

 

 

PS-1 

• Birla White Cements, Jodhpur, Rajasthan  

• Bokaro Steel Plant, Bokaro, Jharkhand  

• Dalmia Cements, Tamil Nadu  

• Rashtriya Chemicals and Fertlilisers, Mumbai  

• Hindalco, Renukoot, Uttar Pradesh  

• National Thermal Power Corporation, Badarpur, Delhi  

• National Centre for Compositional Characterisation of Materials, Hyderabad  

• DRDO-CFEES, New Delhi  

• Grasim Chemicals, Nagda, Madhya Pradesh 

• Central Leather Research Institute, Chennai 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
One of the sources of pride and joy for any department are the facilities that its laboratories have to 

offer. The Department of Chemical Engineering has laboratories which are ever-expanding, with new 

equipment being bought every year to conduct high-level research. This year was no exception, with some 

significantly important machines having been installed in our laboratories. The Department of Chemical 

Engineering has five undergraduate labs, namely Selected Chemical Engineering Operations including 

boiler house, Transport Phenomena, Chemical Reaction Engineering and Process Control labs. The 

department also houses a Petroleum Engineering lab, Multiphase Systems lab, Environmental 

Engineering lab, and Advanced Separation processes lab including RO water plant and Materials 

Science and Engineering lab for the Master’s program.  

 
The latest additions of equipment this year include, 
 

1. Continuous Horizontal Fluid Bed Granulator 
 
This granulator is different from the more common batch process granulator in a sense that it enables 

continuous grinding and hence obtains end product quickly. This model has a rectangular process 

chamber, where the material is continuously supplied from the inlet port of the chamber and dried 

while it moves horizontally to the outlet port where the dry product is discharged. It can sustain a flow 

rate ranging from 5kg/hr to 20kg/hr. Spray location can be varied horizontally and vertically to 

optimize granule attribute. The powdery, granular or flaky food, chemicals, pharmaceuticals, 

industrial material fertilizers and feed products can be processed in this equipment. 

 

2. Micro Gas Chromatography 

Micro Gas Chromatography (Micro GC) provides fast, accurate and reliable analysis of gas sample, 

right at the sampling point. It truly mobilises gas chromatograph analysis. Give it thirty seconds and 

it analyses petroleum refinery gases (methane, ethane, butane) as well as permanent gases (oxygen, 

nitrogen, hydrogen). This gas chromatography technique uses ‘thermal conductivity detectors’. Its 

rugged construction ensures long-term, trouble-free operation. But one should avoid it’s contact with 

water vapour and particulates to increase longevity. 

 

 

 



 
 

3. Super mass collider  

This super mass collider, manufactured by Masuko Sangyo, is a fine 

friction grinder. It consists of two stone-like materials composed 

primarily of non-porous ceramics. One grinder is fixed and the other 

rotates to produce ultra-fine particles which look almost like paste. 

Size of particles is reduced from microns to nanoparticles. It is 

extremely easy to assemble, dissemble and clean. Super mass colliders 

are ideal for all kinds of plants, including food, pharmaceuticals and 

chemicals. 

 

4. Electrospinning Machine  

The fundamental principle involved in here is the repulsion between 

electrostatic forces. Voltage is applied between a polymer solution 

and a grounded plate. This equipment runs between 0KV and 50KV, 

generally used at 20KV The polymer solution gets spun into Nano-

fibres on the grounded plate (also called collector plate). Collector 

plate is coated with aluminium. The Nano-fibres are then stored in 

a desiccator. Electrospinning techniques and equipment are used 

primarily in pharmaceutical industries (for drug delivery), medical 

institutions (as implant materials, for tissue-repairs) and textile 

manufacturing too (blending to promote – flame, chemical, and 

environmental protection properties). 

 

Apart from these new purchases, the department also houses common apparatus such as, 



 Vacuum Oven 

 Bench top fermenter (Autoclave) 

 Moisture Balance 

 Rotary Microtome 

 Rotary pulp digester 

 Karl Fisher Titrator (Moisture measurement in solids and liquids using chemical agents),  

 Fluidized bed Granulator,  



 
 

 BET Surface area analyser (0.1-1500 m2/g),  

 Gas Liquid Chromatography (Agilent 7820 A, suitable for liquids having boiling points 

below 300˚C, FID detector),  

 Muffle furnace (1000˚C),  

 Fixed bed reactor (up to 1200˚C),  

 Brookfield Rheometer (coaxial cylinder 0.026 to 8830 Pa.s)  

 Potentiostat & Galvanostat (used to measure the Electrochemcial energy conversion and 

storage)  

 Temperature controller bath (PP07R-20 refrigerating/ heating, -20 to 200˚C)  

 High pressure Autoclave (PARR reactor, 350˚C, 140 Kg/cm2)  

 Reid Vapor Pressure Bath (Koehler Instrument Company, K11459),  

 Humidity Chamber (40 to 80% RH, 10˚C - 60˚C)  

 Tray Fermenter (Biomate India, BI-FERM-8D),  

 UV-Visible double beam Spectrophotometer (Hitachi, U-2900, 190-1100nm),  

 Optical Microscope (transmission mode,10X, 40X including software to measure 

parameters),  

 Injection moulding (200˚C), Compression moulding (250˚C),  

 Ultrasonic processor (VCX 130 Sonic Vibra cell.),  

 Autoclave (Ambient to 140˚C)  

 Thermax Boiler (REVOMAX, 200 Kg/hr),  

 Bubble cap distillation column  

 Filtration equipment  

 Software tools such as ANSYS-CFD, COMSOL, MATLAB, MATHCAD, ASPEN, etc. are 

also available for computational work in the Central Computer Aided Design laboratory. 










