
AIChE MIT-WPU

NEWSLETTER

AIChE MIT-WPU student chapter achieved great 
heights in the year 2019. From bragging the out-
standing student chapter award to individual 
awards, achievements were remarkable and 
extraordinary. The credit goes to the panel mem-
bers and the entire team who put in a lot of hard 
work and dedication to achieve this. Now, it was 
the time to pass on the leadership to the newly 
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The K-12 Outreach Team of AIChE MIT-WPU, Pune presented 
itself by explaining basic topics of chemistry to grade 9th and 
10th students of Beta Coaching. For grade 9th, the K-12 team 
consisted of the K-12 head – Shreyansi Gupta, and the fellow 
members: Simran Hakim, Vaibhavi Gujrathi, and Foram Malde, 
who covered the topic of Electrolysis and its basic concepts.

For grade 10th, the team covered some important topics like 
Di�usion, Viscosity, Buoyancy, Density, and Archimedes Princi-
ple. The students were very interactive and cleared their 
doubts that showed their active participation and intent 
listening.
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Number of 
MIT-WPU

Students who 
have Completed

SAChE Level-1 
Course

AIChE Student 
Chapters in India

AIChE MIT-WPU 
Student Chapter 

Members 

92

16 160

The 2020 Nobel Prize in Chemistry has been awarded to Emmanuelle Charpentier and Jennifer Doudna for their pioneering work in 
gene-editing known as CRISPR. CRISPR, short for Clustered Regularly Interspaced Short Palindromic Repeats, is a microbial ‘immune 
system’ that prokaryotes — bacteria and archaea — use to prevent infection by viruses called phages. At its core, the CRISPR system 
gives prokaryotes the ability to recognize precise genetic sequences that match a phage or other invaders and target these sequenc-
es for destruction using specialized enzymes. Previous work had identi�ed these enzymes, known as CRISPR-associated proteins 
(Cas), including one called Cas9. But Charpentier, working �rst at the University of Vienna and later at the Umeå Centre for Microbial 
Research in Sweden, identi�ed another key component of the CRISPR system, an RNA molecule that is involved in recognizing phage 
sequences, in the bacterium ������������� ��������, which can cause disease in humans.
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Ice is a highly complex substance with multiple polymorphic modi�-
cations that continue to grow in number as scientists make discover-
ies. Scientists from the United States, China, and Russia have 
described the structure and properties of a unique hydrogen clath-
rate hydrate that forms at room temperature and comparatively low 
pressure. In their new study, chemists from the United States, China, 
and Russia focused on hydrogen hydrates. Gas hydrates hold great 
interest both for theoretical research and practical applications, like 
hydrogen storage. If stored in its natural form, hydrogen poses an 
explosion hazard, whereas density is much too low even in com-
pressed hydrogen. That is why scientists are trying to �nd cost-e�ec-
tive hydrogen storage solutions. The crystal structure of hydrogen 
hydrates strongly depends on pressure. At low pressures, it has large 
cavities that resemble Chinese lanterns, each accommodating hydro-
gen molecules. As pressure increases, the structure becomes denser, 
with more hydrogen molecules packed into the crystal structure, 
although their degrees of freedom become signi�cantly fewer.

Chemists have synthesized extremely unusual compounds. 
In this compound, their central building block is a silicon 
atom. It is di�erent from the usual silicon atom as the 
arrangement of the four bonding partners of the atoms are 
not in the form of a tetrahedron around it, but is �at like a 
trapezoid. This kind of arrangement is extremely unfavorable 
yet the molecules are very stable. Their properties are 
extremely unknown so far but researchers want to explore 
the properties. Like its relative carbon, silicon generally forms 
four bonds with other atoms. The result of this formation is 
usually tetrahedron. The silicon atom is located at the center 
and its partners ate at the tetrahedral corners. This arrange-
ment is most favorable and therefore arises quasi automati-
cally, just as a soap bubble is usually spherical. 

The process could be used in the future to generate electrici-
ty on items like buoys �oating in the ocean, researchers’ 
claimed.
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The latest attempt to order elements in new manner was 
recently published in the Journal of physical chemistry 
by scientists Zahid Allahyari and Artem Oganov. Their 
approach is to assign every element what’s known as a 
Mendeleev Number (MN). There are many ways to derive 
such numbers, however, the most recent study uses a 
combination of 2 basic quantities that might be mea-
sured directly: an element’s atomic radius and a proper-
ty known as electronegativity that describes how pow-
erfully an atom attracts electrons to itself.
If one orders the elements by their MN, nearest neigh-
bors have, unsurprisingly, rather similar MNs. However, a 
lot of use is to require this one step more and construct 
a two-dimensional grid supported by the MN of the con-
stituent elements is thus known as “binary compounds.” 
These area unit compounds composed of 2 elements, 
like sodium chloride (NaCl). What is the good thing 
about this approach? Signi�cantly, it will facilitate to 
predict the properties of binary compounds that haven’t 
been created. However, this is often helpful within the 
search for new materials that are possibly be required for 
each future and existing technology.  

������������� ����� ����
�

 

����������� ����

�����������
�����

Kr is characterized by several sharp emission lines (spectral signatures) 
the strongest being green and yellow.

Kr light has many spectral lines and Krypton plasma is used in bright, 
high-powered gas lasers.

Kr is used in lighting and photography.

Kr is used in �uorescent light and lasers.

It is in the form of a gas in atmosphere.

Its melting point is 115.78 K and boiling point is 119.93 K.

Kr is a colorless, order-less, tasteless, and a highly unreactive noble gas.  

Krypton is a chemical element that has a symbol of Kr and atomic 
number 36. 



Acids and alkalis are substances that can be found in the science laboratory and at home 
all around us. We can make a very easy red cabbage pH indicator to �nd out whether a 
substance is an acid or alkali.
REQUIREMENTS:
• Red cabbage – chopped
• Water
• A saucepan
• A sieve
• Cups or small containers
Di�erent substances to test – baking soda, vinegar, lemon juice and lime juice all work 
well.
HOW TO MAKE A RED PH CABBAGE INDICATOR
• Place the chopped cabbage into the pan and cover with water.
• Simmer for 10 minutes.
• Sieve the water and cabbage into a jug – you will notice that the cabbage liquid is very    
purple in colour.
• Leave to cool for about 30 minutes.
• Add a small amount of each test substance to a separate cup or container, try to keep 
the amount of test substance the same.
• Use a pipette to drop about 20ml of red cabbage indicator into each cup and record the 
colour the indicator changes to.
HOW DOES PH INDICATOR WORK?
In this case of red cabbage indicator, the colour will change from purple to red if it is an 
acid and from purple to green if it is an alkali. The di�erent shades of colour will depend 
on the strength of the acid or alkali. If there is no colour change the substance is said to 
be neutral. Red cabbage contains a pigment called anthocyanin which is what changes 
colour.
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Vaccines contain little fragments of the disease-causing organism or the blueprints for creating the little fragments. They additionally contain 
di�erent ingredients to stay immunogen safe and e�ective. These latter ingredients area unit enclosed in most immunogens and are used for 
many years in billions of doses of vaccine. Each immunogen part serves a selected purpose, and every ingredient is tested within the producing 
method. All ingredients area unit tested for safety.
All vaccines contain an energetic part (the associatetigen) that generates an immune reaction or the blueprint for creating the active part known 
as Antigen. Preservatives forestall the immunogen from changing into contaminated once the ampul has been opened if it'll be used for protec-
tion over one person.  Stabilizers forestall chemical reactions from occurring among the immunogen and keep the immunogen elements from 
protrusive to the immunogen ampul.  Stabilizers may be sugars (lactose, sucrose), amino acids (glycine), gelatin, and proteins (recombinant 
human albumen, derived from yeast). Surfactants keep all the ingredients within the immunogen integrated along. 
Most vaccines are in use for many years, with a lot of people receiving them safely every year. Like all medicines, each vaccine should go through 
in-depth and rigorous testing to con�rm it's safe before it is introduced in a country’s vaccine program. 
Each vaccine underneath development should 1st bear screenings ANd evaluations to work out that matter ought to be wont to invoke a reac-
tion. This run is �nished while not testing on humans. AN experimental immunogen is 1st tested in animals to gauge its safety and potential to 
stop malady.
If the immunogen triggers AN reaction, it's then tested in human clinical trials in 3 phases.
Phase 1
The vaccine is given to any low range of volunteers to assess its safety, ensure it generates AN reaction, and con�rm the proper inde�nite quantity. 
Typically, during this section vaccines are tested in young, healthy adult volunteers.
Phase 2
The vaccine is then given to many hundred volunteers to more assess its safety and skill to get AN reaction. Participants during this section have 
equivalent characteristics (such as age, sex) because of the folks for whom the vaccine is meant. 
Phase 3
The vaccine is next given to thousands of volunteers. Most of the time section 3 trials area unit conducted across multiple countries and multiple 
sites at intervals a rustic to assure the �ndings of the vaccine performance apply to several di�erent populations. 
During section 2 and section 3 trials, the volunteers and therefore the scientists conducting the study are protected from knowing that volunteers 
had received the vaccine being tested or the comparator product. This is often known as “blinding” and is critical to assure that neither the volun-
teers nor the scientists' are in�uenced in their assessment of safety or e�ectiveness by knowing the United Nations agency got that product. 
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A mechanochemical process could reduce the 
amount of energy required to produce ammonia, 
one of the world’s most important chemical feed-
stocks. This reaction can produce ammonia at 
atmospheric pressure and 45°C – signi�cantly 
lower than the high pressure and hundreds of 
degrees needed for the Haber–Bosch process. 
Production of ammonia by the Haber–Bosch 
process is responsible for around 2% of the 
world’s energy use. An international research 
team has developed a way to manufacture 
ammonia under much milder conditions. They 
explained that ammonia can be synthesized at 
45°C and 1bar by a mechanochemical method 
using an iron-based catalyst. Due to this process, 
the �nal ammonia concentration reached 
82.5vol%, which is higher than the previous 
ammonia synthesis under high temperature and 
pressure. The process involves two steps. First, the 
iron powder catalyst helps to adsorb and dissoci-
ate nitrogen molecules into atomic nitrogen. This 
is then followed by hydrogenation. The repeated 
collisions of the iron particles create active defects 
that encourage nitrogen dissociation. These 
impacts during the ball-milling process also 
provide additional energy to help release hydro-
genated species from the catalyst surface. This 
method is more suitable to produce ammonia on 
a small scale since the mild reaction conditions 
permit a simple manufacturing device con�gura-
tion, this method does not need centralized reac-
tors on a very large scale.

 



 

Quantum tunneling is a phenomenon where particles may "tunnel through" a barrier that they have insu�cient kinetic energy to overcome 
consistent with Newtonian mechanics. Tunneling is a result of the wavelike nature of quantum particles and can't be predicted by any classi-
cal system. Tunneling was initial directly observed within the early 1900s when researchers were studying the electrical behavior of closely 
spaced electrodes in gases. an unexplained element of current was observed, even through a high vacuum, though no explanation was 
found. within some years, physicists began to hunt out solutions to the new Schrödinger equation. when could for a double potential well, 
it had been found that the particle might traverse two wells if the barrier separating them was su�ciently small and narrow. The researchers 
were observing a phenomenon currently called "�eld emission," where at high potentials electrons may tunnel through the potential barrier 
at the metal-vacuum interface, where they would then fall through the potential to the counter-electrode. electron tunneling is exploited 
in technologies through Esaki diodes, Zener diodes, �eld emission-based electron guns, and scanning tunneling microscopy. For phenome-
na more to the study of chemistry, tunneling is liable for the speed of alpha decay, since the alpha particles can germane the atom even if 
the reaction that generates them would not produce enough energy to permit them to escape.
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• www.aiche.org
• www.aiche.org/academy
• www.aiche.org/resources/elibrary
• www.aiche.org/community/membership
• www.aiche.org/search/site/esc
• www.aiche.org/community/sites/committees/executive-student
• www.aiche.org/community/chenected-and-social-media
• www.aiche.org/community/membership/global
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1.Bleach + Ammonia = Toxic Chloramine Vapor
Chloramine burns your eyes and respiratory system and may 
cause internal organ damage. If there's enough ammonia within 
the mixture, hydrazine could also be produced. Hydrazine isn't 
solely toxic but also potentially explosive. The best-case scenario 
is discomfort; the worst-case scenario is death.

2.Vinegar + Peroxide = Peracetic Acid
Peracetic acid can irritate your eyes and nose and may give you a 
chemical burn.  

3.Bleach + Rubbing Alcohol = Toxic Chloroform
Breathing enough chloroform can knock you out, which can cause 
you unable to move to fresh air. Respiration of an excessive amount 
of it will kill you. Hydrochloric acid can provide you with a chemical 
burn. The chemicals  will  cause organ  injury  and  result in  cancer 
and alternative diseases later in life.
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Down
1. LiAlH4 is used as which agent
2. BOD is connected with microbes and which matter
3. Haloforms are trihalogen derivatives of
5. Beryllium resembles with
7. Chlorobenzene on fusing with solid NaOH gives

Across
4. The element with atomic number 118 will be
6. Ordinary glass is sodium and which silicates
8. The energy that opposes dissolution of a solvent is

WINNER OF THE PREVIOUS CROSSWORD   
ANWESHA BHATTACHARYA ~ S.Y. B.Tech, Chemical Engineering
                                      MIT-WPU, PUNE


