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AIChE always seeks to promote and nourish students in their personal and professional development. Executive Student Committee (ESC), 

formed in 2008, is AIChE’s only student-run committee intended to help the Student Chapter members to get the most out of it. 

This year, a total of 9 members from the AIChE MIT-WPU Student Chapter have been selected for the same. The following are the members  

selected for di�erent positions at the ESC:

           Karan Tamboli                                                                        

           Rohit Chaudhari                                                                      

           Kritika Gulati                                                          

           Sunil Makwana                                                                        

           Hetvi Rajani                                                                                 

           Sonakshi Daga                                                                              

           Aiswarya Menon

           Shreyash Savant

           Suraj Daryana                                                                

We congratulate them with immense pride for this opportunity of representing the Student Chapter at a global level and wish them the best 

for their work.
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Chem-E-Car team of AIChE  MIT-WPU Student Chapter organized 
an event “CHEM-E-SSAY”. The event aimed at the help the 
students improve their research skills by providing them some 
thought provoking topics related to Chemical Engineering. They 
were required to submit an essay for the same. The event served 
as a perfect platform for the participant to test and enhance 
their comprehension skills and gain �eld knowledge.
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Interaction serves as the key to strengthen the relationship. AIChE 
MIT-WPU Student Chapter had an interactive and enlightening 
session with Ahmedabad University. It provided a platform to 
share knowledge, exchange ideas and strengthened the 
relationship between the chapters. 
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Graphene has attracted much attention in biosensing applications due to its unique properties. A new type of biosensor that relies on graphene 
could revolutionize the diagnosis of various medical conditions, according to the researchers. The researchers have devised a way of 
incorporating crumpled graphene, which is ten thousand times more sensitive to nucleic acids. 
The sensor can detect ultra-low concentrations of disease makers in a patient's blood or serum, and graphene's low cost make the sensor 
attractive for potential development and widespread use. Many other techniques used to boost graphene’s electronic properties have involved 
carefully crafted nanoscale structures. Rather than fabricating special structures, researchers simply stretched out a thin sheet of plastic, laid the 
graphene on top of it, then released the tension in the plastic, causing the graphene to retract and form a crumpled surface.
According to researchers, their new technique has produced the highest sensitivity ever reported for electrical detection of a biomolecule, 
requiring only a few molecules as opposed to tens of thousands, as with other existing biosensors. The cavities in the crumpled graphene's 
surface act as electrical hotspots, attracting and trapping DNA and RNA molecules. And unlike a �at surface, the concave regions allow more 
surface contact with the molecule. In addition, crumpling the graphene creates a strain in the material that changes its electrical properties, 
inducing a band gap (an energy barrier that electrons must overcome to �ow through the material ) that makes it more sensitive to the electrical 
charges on the DNA and RNA molecules.

Researchers have known for decades that if helium is cooled just a 
few degrees below its boiling point of -452 degree Fahrenheit, it 
will show certain characteristics that other �uids don’t. Some of 
these uncommon characteristics observed were that the �uid 
dribbles through molecule thin cracks, climbs up and over the 
sides of a dish and remains motion less when its container is spun. 
Helium is also known as ‘a super �uid’ because it �ows through 
without friction. The frictionless frame slithers over the whole 
container creating a sort of arena through which the super�uid can 
�ow. If the liquid has somewhere to fall after it climbs out of the 
dish, it will drip from the bottom of the container until it siphons 
out all the super�uid pooled above it. Key to the e�ect of Helium’s 
unique ability to remain liquid down to absolute zero (-459.67 
degree F, or -273.15 degree C) is the temperature at which atoms 
theoretically stop moving. When most liquids are cooled, the slight 
attraction between atoms in the �uid �nally begins to overcome 
heat vibrations and the particles settle into a regular, order namely 
a solid. But helium atoms are so light and weakly drawn to one 
another such that even when ordinary atomic motions have 
quieted, the atoms jiggle with zero point motion, a slight 
momentum imparted by the quantum uncertainty principle.

Requirement:
Sugar, salt, sodium bicarbonate, warm water, 3 eye-droppers, 3 
spoons, 3 plastic containers or bowls, measuring cup, 3 small 
plastic cups, marker.
What to do:
Label the containers ‘sugar’, ‘salt’ and ‘sodium bicarbonate’
Pour half a cup of warm water into the container labelled ‘sugar’. 
Add a spoonful of sugar to the water and stir until dissolved. Keep 
adding sugar until no more will dissolve.
Repeat  same procedure but with the salt instead of sugar.
Again repeat same procedure but this time with sodium 
bicarbonate instead of sugar or salt. Label the small plastic cups 
‘sugar’, ‘salt’ and ‘sodium bicarbonate’. Use separate eye-droppers 
to put a few drops of each container’s solution into the matching 
cup.
Place the cups in a warm, sunny place and leave them until the 
liquid has evaporated. 
What’s happening? :
When a solid is dissolved in the water until no more dissolves, the 
solution is ‘saturated’. The amount of substance that dissolves in 
water increases with temperature. As the solution cools back 
down to room temperature, there is now more solute in the water 
than would normally be the case – the solution is ‘supersaturated’.
As the water evaporates, the solute precipitates out of solution in 
the form of crystals. This is an example of crystallisation. You will 
notice that each precipitate forms slightly di�erent crystals. They 
might be di�erent in size and shape. The size and shape of a crystal 
depend on a number of factors including chemical formula, 
temperature and pressure. In general, crystals that form slowly 
tend to be larger than crystals that form quickly. 



Californium (Cf ) is a radioactive metal which is a member of the actinide group of the periodic table. 
Californium, the sixth transuranium element to be discovered, was produced by Stanley G. Thompson, Kenneth Street, Jr. Albert Ghioirso, and 
Glen T. Seaborg in 1950 by bombarding microgram quantities of 242 Curium (Cm) with 35 MeV helium ions in the Berkeley (Bk) 60 inch 
cyclotron.
Californium (III) is the only  stable ion in aqueous solutions; all attempts to reduce or oxidize californium (III) having failed. 
The isotope 249Cf results from the beta decay of 249 Bk while the heavier isotopes are produced by intense neutron irradiation by the 
reactions. 
The existence of the isotopes 249 Cf, 250 Cf, 251 Cf, and 252 Cf makes it feasible to isolate californium in weighable amounts so that its 
properties can be investigated with macroscopic quantities.
Californium-252 is a very strong neutron emitter. One microgram releases 170 million neutrons per minute, which causes biological hazards. 
Thus, it is necessary to use proper safeguards while handeling the metal.
Californium being an e�cient source of neutrons, is used in neutron moisture gauges and well logging (determination of water and oil-bearing 
layers).
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More than 40 di�erent drugs are currently being explored for 
immunity against Covid-19. Unfortunately, many of them have 
side e�ects that limits their use to the most severe cases and 
prevent their use as prophylactics. Drugs formulation and 
delivery strategies such a controlled release and target delivery 
could expand the use of such existing drugs and administer 
drugs that have promised but are not su�ciently safe in a 
traditional formulation. A drug delivery system may improve 
absorption, increase intracellular delivery, maintain drug 
concentration within a small therapeutic window or provide a 
high concentration gradient between the organ of interest and 
systematic circulation. Developing a controlled release 
formulation that maintains e�ective drug concentration could 
mitigate side e�ects by reducing the steady state drug 
concentration by as much as eight-fold and reducing the burden 
on the liver by 81%. The process mainly focuses on ways which 
Chemical and Biological Engineering drive innovations and 
solutions that impact clinical practice and commercial healthcare 
products.

There is about 0.4 pound or 200 grams of salt (NaCl) on an      
average in human body.
A �re will burn faster uphill. This is because the �ames can easily 
reach more unburnt fuel in the front of the  �re.
Tooth enamel is the hardest chemical substance in body.
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An international research team, led by Monash University and 
ANSTO has created an ultrathin porous membrane to completely 
separate potentially harmful ions such as lead and mercury from 
water. This innovation could enhance the desalination process 
and transform the dirtiest water into something potable for 
millions of people across the world. The membrane performed 
steadily for more than 750 hours using limited energy. It could also 
be manufactured on a global scale, pending further testing.
Researchers for the �rst time developed water-stable monolayer 
aluminium tetra-(4-carboxyphenyl) porphyrin frameworks 
(termed AI-MOFs) nanosheets, and demonstrated their near 
perfection as building materials for membranes in ion separation 
from water. These Al-MOFs nanosheets, exfoliated to just a 
nanoscale in thickness, can help remove harmful carcinogens 
from the atmosphere by creating highly porous membranes to 
facilitate the separation processes of gases and organic solvents, 
such as paint. Results from the study are published in Science 
Advances. Owing to the rich porosity and uniform pore size, Metal 
Organic Frameworks (MOFs) over signi�cant advantages over 
other materials for the precise and fast membrane separation. This 
study shows promise for the future application of this membrane 
to other �ltration processes, such as gas separation. Polymers are 
by far the most widespread membrane materials, largely owing to 
their easy process ability and low cost, the study suggests.
However, traditional polymeric membranes for ion separation 
from water usually contain a dense selective layer, leading to 
limited selectivity. In contrast, nanoporous membranes, where 
uniform nanopores act as the sieving role, may overcome this 
limitation. This breakthrough study con�rms that the intrinsic 
nanopores of Al-MOFs nanosheets facilitate the ion/water 
separation by creating vertically-aligned channels as the main 
transport pathway for water molecules, and was enabled by the 
unique capability of the Australian Synchrotron to analysis 
materials at the molecular level.
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will show certain characteristics that other �uids don’t. Some of 
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• www.aiche.org/academy
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• www.aiche.org/community/sites/committees/executive-student
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ACROSS:
1. _____  is an organic compound formed by bonding a polydentate 
ligand to a central metal atom/the act of forming such compound 
7.  Any alloy of mercury and one or more other metal.
10. _______   rule describes the regiochemistry where the 
substitute is bonded to a less substituted carbon.
11. Chemical agent that picks up water, often used for drying is 
known as ____.
13. method of making ammonia or �xing nitrogen by reacting and 
hydrogen gas is known as ____ process. 
14. A ___ prism is a type of polarizer, an optical device made from 
calcite crystal used to produce to produce and analyse plane 
polarized light.
15. _____ is the process in which a large nucleus splits into smaller 
nuclei with the release of energy.

DOWN:
2. Liquid crystal formed by variation of temperature 
3.  ____ is a suspension of �ne solid particles or liquid droplets in air 
or another gas 
4. Nuclear _____ is a reaction in which two or more atomic nuclei are 
combined to form one or more atomic nuclei.
5. First conducting polymer
6 When talking about chiral center and the direction they rotate 
what does R stands for
8. ______ also known as inner salts is an ion with a positive and 
negative charge at di�erent location within a molecule.
9.  A substance that readily vaporizes is known as ____.
12.  _____ is a collide formed from two or more immiscible liquids.

A single-atom platinum catalyst could replace the highly toxic 
mercury one, used to synthesize the ingredient to produce PVC. 
The new platinum catalyst is twice as e�cient as the one used 
by industries. It could cut mercury pollution and should be 
suitable for scaling-up PVC production as well.
 Vinyl chloride production is one of the most common industrial 
processes in the world, with global production estimated at 
over 50 million tons per year. More than half of the mercury 
produced worldwide is used as a catalyst in vinyl chloride 
production. A great deal of it, around 40 tons annually, 
evaporates and ends up contaminating the atmosphere. 
To �nd a more environment friendly solution, researchers have 
explored other catalysts, particularly gold and ruthenium 
supported on activated carbon. However, there are a number of 
problems with these solutions. Metal-based catalysts su�er 
from deactivation, mainly due to the reduction of the active 
metal sites because of sintering and fouling. The team decided 
to explore platinum as an alternative. The preparation of the 
catalyst is straightforward. 
We deposit the platinum, impregnating activated carbon in an 
aqueous solution of chloroplatinic acid. Platinum atoms stay 
anchored to the carbon’s pores, and the catalyst was then 
activated by heating it. Using similar metal loadings and 
reaction conditions described in the literature for gold catalysts, 
researchers managed to double the e�ciency of the process. 
Considering that platinum is currently 40% cheaper than gold 
this process should be very attractive to the chemical industry. 
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