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“The highest education is that which does
not merely give us information but makes
our life in harmony with all existence.”

-Rabindranath Tagore
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Editorial Note

The Editorial team of Chemazine 2024 is thrilled to present its all-new version this year,
which is centred on the theme "Water." The work highlights its importance in brain
chemistry, chemical science communication, and features informative interviews with our
esteemed alumni.

It is our pleasure to thank the authors and departmental faculty for their relentless
support in bringing about this publication to life. We as a part of the Editorial Team
including, Subhroneel Das, Rounak Saha, and Sibsankar Palit were delighted to give our
best to bring out this issue. May the pages of this magazine inspire and educate you as we
celebrate the vital role water plays in science and life.

Best wishes,
Editorial Team
Chemazine 2024

In Photo: Editorial Team,
Chemazine 2024

Left to Right: Sibsankar Palit,
Subhroneel Das and Rounak
Saha; Semester VI.




Foreword

The edition of Chemazine 2024 by the Department of Chemistry, City College, Kolkata,
deals with the important theme of Water and its basic role in life and brain chemistry.
This issue explores that chemical interaction that moulds our thoughts and emotions and
how intricately water is associated with neurochemistry.

Interesting discourses on chemical science communication are provided here, discussing
how complex ideas can be communicated with new and innovative methods. Interviews of
distinguished alumni give individual perspectives on the journeys undertaken,
accompanied by reflections on their years at City College.

This collection-not only a testament to the scientific investigation but also emphasizes on
the importance of communicating science in our society. It’s a pleasure for us, the
Editorial Team, to invite you into this journey of illumination and to see how chemistry
continues to form our understanding of life and wellness.

Regards,
Editorial Team
Chemazine 2024
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Department of Chemistry,
City College

By Sudipta Dey; Semester I1

The Chemistry Department at City College, established in 1884, is one of the institution's
oldest and has evolved to meet modern educational needs. The department has
undertaken several initiatives for the purpose of innovative teaching methods beyond
traditional lectures. The department sustains innovative practices, encouraging the
student body to participate more in seminars and indeed through an independent
student-driven magazine, the wall magazine and its digital form, CHEMAZINE. The
seminar library that is available for Honours students comprises around 400 books and
reference material. Besides that, journals of national and international repute are
available to the teaching faculties.

The department has very comprehensive laboratory facilities for teaching and research
purposes, including specialized labs for different branches of chemistry and
spectrophotometers and digital balances. Importance to mentoring is given through
frequent parent-teacher meetings, visits to industries, and seminars by leading scientists.
Recent improvements have been made in terms of digital means of communication and
making study material more easily accessible to students. This department is devoted to
safety, from ensuring that the lab environment is secure. The belief that growth is best
achieved through active mentoring and practical exposure in the world of chemistry
prepares students solidly for their future endeavours.




Water

means Life

By Rounak Saha, Swagato Sarkar, Goutam
Patra, Santanu Das; Semester-VI

Introduction
"Water means life." Such a simple yet powerful
phrase sums up the very quintessential role water
plays for almost every creature on our planet.
Water is essential to our survival; it supports our
bodies, ecosystems, food production, cultural
practices, and much more. About 60% of the
human body is made of water, which performs the
essential functions of maintaining body
temperature, nutrient transport, aiding digestion,
hydration, and so on; thousands of other functions
help us stay alive. One can survive for weeks
without food, but without water, one cannot
survive even for about a day. Its importance
spreads more than just individual health to society,
agriculture, economic stability, and climatic
control. Access to clean and safe water is a Human
Right irrespective of differences (artistically shown
in Figure 1).

Figure 1: Artistic representation of “Access to clean

and safe Water as a Human Right” 5

However, with nearly 75 percent of our Earth
covered by water, we find that so many questions
arise regarding its source. Was it here from the
beginning, or was it brought to Earth through
space objects like asteroids? Scientists have done a
lot of speculation and suggested a few theories: the
precursors to Earth's formation were water-borne
or space rocks came carrying water and the
invader. And in this epic pursuit of being the first
to uncover water's source, the people have been
allowed to travel 4.6 billion years back in time for
this exploration of some of the most widely
accepted hypotheses and the role water has come
to play in keeping life going.

Origins of Water on Earth
Science has faced a challenge in understanding
how Earth accumulated such a vast amount of
water. While Mars and Venus, our neighbouring
rocky planets, no or significantly smaller amounts
of water, Earth is exceptional to possess oceans of
its kind. Scientists have proposed several theories
for how our planet came to hold so much water.

e Planetary Differentiation and Volcanic

Outgassing

In Earth's early stages, it was so hot that it melted
much of the young planet. The molten state
allowed for what's known as planetary
differentiation-densest materials sink toward the
core, and lighter materials form the crust and the
atmosphere. And as Earth's interior cooled, volatile



compounds were released into its atmosphere
through volcanic outgassing-the main culprits:
water vapour, carbon dioxide, and methane. This
slow release of gases may have allowed water to
condense and eventually form our planet's first
oceans. Today, scientists believe that part of
Earth's water came from these deep planetary
processes.

e Delivery by Asteroids and Comets

The other theory is that water-rich objects, such as
asteroids and comets, delivered the water. During
the formation of the solar system, icy bodies from
the outer regions collided with the inner planets.
Hydrogen isotopes—deuterium and protium—are
similarly = measured in asteroids named
carbonaceous chondrites and Earth's oceans, which
may support the theory that water came to Earth
from asteroids. Water-carrying comets show a
different isotopic signature, so scientists turn more
heavily to asteroids as probably supplying much of
the water of Earth.

e Retention from Early Solar Material

Some scientists feel that Earth might retain some
amounts of water from the primordial material
that was part of the early solar system. Even
though this is not an easy hypothesis to verify, it
would mean that Earth's water has been there since
the dawn of its origin, locked in minerals and rocks
within the Earth's mantle, and finds its way to the
surface by volcanic action.

Scientists continue the quest to identify the precise
sources of Earth's water. Each theory has resulted
in legitimate contributions, and it is a reasonable
assumption that Earth's water resulted from some
combination of volcanic outgassing, asteroid
impacts, and primordial retention.

6

Role of Water in Life

Water constitutes the foundation of our life, but at
the same time, it has served as the basis for many
biological, metabolic, and ecological functions in
the course of history. Water is a medium for almost
all biochemical reactions that take place in living
organisms. Its polar nature makes it dissolve the
widest range of biologically important molecules,
such as making up cell membranes, keeping DNA
stable and folding proteins. Water acts not only as
a reactant but also as a product in all the cellular
processes. It is the reacting molecule
photosynthesis in providing electrons and protons
for sunlight to convert into energy; at the end, it is
the byproduct at the end of cellular respiration.
The polarity of water also enables it to perform
hydrogen bonding, a characteristic significant in
the three-dimensional structures of proteins and
nucleic acids. If water did not exist, the cellular
functions supporting life could not occur.

in

Water is essential to metabolism, which is the
accumulation of biochemical processes that
support life. As a solvent, water facilitates
metabolic reactions occurring inside cells. Blood
transports oxygen from the lungs to cells and
carbon dioxide as a by-product, with its
composition close to 51% water. A second
application of water in living organisms is their
involvement in digestive processes: due to
hydrolysis, it breaks down the complex molecules,
such as starch, into glucose for nutrition supply. In
addition, water is required to transport nutrients
and wastes through the body system. The kidneys
filter water to remove the waste products of
metabolism, which are disposed through the urine
in the large amount of water. Hydration is a very
crucial factor for maintaining overall health and
well-being. The body needs water to enable
regulation of temperature, balance of electrolytes,



prevention of infections, transport of nutrients to
cells, and permitting organs and tissues to work
correctly. Dehydration, the loss of water and

essential electrolytes can result in serious
outcomes ranging from effects on mental capability
and mood to physical endurance. However,
hydration indisputably is the common thread while
standards for water consumption vary by
guideline. Because needs vary from one person to
another according to climate, activity level, and
diet, so should each adapt to their own hydration.
The choices for fluid intake made by the American
Society for Clinical Nutrition’s Beverage Guidance
Counsel created a “pitcher” of liquid in 2006
(shown in figure 2), this guidance holds true today.

What counts toward your daily fluid intake

B A

nnnnn

TOTAL 88 1l oz (3 litars)

Figure 2: “Pitcher” of liquid created by the American
Society for Clinical Nutrition’s Beverage Guidance
Counsel in 2006.

Ecological Significance

Water is an integral constituent of ecosystems,
hosting an immense amount of biodiversity.
Ecosystems are interacting groups of living
respectively. Water is a nurturing component that
allows vegetation to grow, hosts diverse aquatic
wildlife, and is a breeding ground for millions of
organisms. The water cycle maintained and
sustained through processes of evaporation,
condensation, precipitation, and infiltration,
completes the inner aspect of the ecosystem.
Indeed, it sustains not only an ecosystem but also

controls climate, facilitates nutrient cycling, and
supports biodiversity. Water also plays a
fundamental role in carbon and nitrogen cycles,
both important to nature. It influences weather
patterns and agricultural productivity, thus
illustrating broader ecological and economic
implications. Interdependency of water and
ecosystems further magnifies how disruptions to
the water cycle-including climate change or
pollution-can have huge ripples on biodiversity and
food security.

The Water Cycle: On a Continuous Journey
of a Vital Resource

The water cycle is a natural process that describes
the movement of water on, above, and below the
surface of the Earth. Triggered by solar energy,
gravity, and Earth's rotation, this cycle is vital for
sustaining life, shaping landscapes, and regulating
the climate. The Sun heats surface water into
vapor, rising into the atmosphere (Evaporation).
Plants lose water from small openings called
stomata, adding to atmospheric moisture
(Transpiration). Ice or snow become directly vapor
without melting. This process is mainly in cold
areas (Sublimation). Water vapor cools and
condenses to form droplets, which results in clouds
and precipitation (Condensation). When the water
falls back to earth as rains, snow, or hail and
returns to rivers and groundwater (Precipitation).
Water moves into the soil down into the
underground of the Earth, which replenishes the
supplies of groundwater (Infiltration).
Precipitation above absorption flows over land and
carries with its nutrients and minerals and also can
cause erosion sometimes (Surface Runoff). The
water cycle plays a significant role in controlling
the climate by distributing heat around the Earth
and moderating precipitation. During the process,
water is an essential nutrient carrier to all levels of
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Figure 3: Detailed illustration of the Water Cycle

the food chains for living organisms in ecosystems
and through the plants to animals.

Conclusion

From its mysterious origins to its undeniable
significance in sustaining life and ecosystems,
water remains one of Earth’s most precious
resources. "Water is life" is more than a phrase; it
reflects a universal truth that all living organisms
are intrinsically linked to this life-sustaining
substance.

~ Water storage in the atmosphere

Sublim_ation

Water storage
in oceans

US. €
hitp /g Walerusg

US. Geologlcal 8
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Our bodies, our economies, our food systems, and

our planet’s ecosystems rely on water. By
understanding its origin, appreciating its
biological, ecological, and health-related roles, and
protecting it through conservation efforts, we can
ensure that water continues to support life for
generations to come.



R Jraronas, =PIo o e; I GifRsi

KR

I, *1=I61 S SIERPIR =271 F 93 @[3
Tl @G Jwd /R 7w 3@ PR «fk@w I
as-wgfas g [eE a3 ol
MYHAAT I @A NF | TG @RA JFTHER
ofie zeuir o PR R s e

JeEd shva e AR S e ReiE
TR IERAI O W 9F6 TFRW FE A4
et faea @2 o IR Sfvs a3 sz
IO ARIIE g 5w Frsl, it I
FAoe o wWersT @R @b, kg apfog, o fom
o ©3 e a3k o T e,

ARt RoR «ifFfve, 7 5=t 7= o
AR oo wog [omt B siffies s
@ PR T a3 AT AR [RW\ET O
HAT CH@ HAE @@ S aFAa S SR
e ILT-oIfcR @ «IeT @ @S T
HAfINE@I TSI AT

@3 F1fFa o @ siffaE
Marie Sklodowska-Curie (o6 Warsaw (@ 43

FiTeranest @3k @@l @ O SRS o
o) SRS fBEq| 517 323 ITETS I ARETSIR
a3 Ffoms fRoofaEa e S @@
IETE IE QAT AN EEfaEs ensle 3
AR TEMOR QIR FORIA AfS SRR AJ9fS
IR O IRF IR QA | IO BT 3S@19
8 TIAIN N JIKNid O e ey
DEFO13 T PACO 3G PN QIR o fafu|



https://www.pinterest.com/pin/747034656936243723/

Augustine Hofer
1805 1B

-

Paul Frangois Curie
(Médica) ]

1798-1853

Eugéne Curie
(Médico)
1B27-4810

Depouilly

Sophie-Claire
1832-1887

H

Marie Sklodowska-
Jacques Curie Curie (Fisica Y Pierre Curie (Fisico,
(Fisico) Quimica, Nobel Nobel 1903)
16551041 1903, 1911) 18501906
1BET- 183
’ |
Iréne Joliot Curie Henry Labouisse
(Fisica Y Quimica, st letipn Eve Curie (Escritora) (Diplomético, Nobel
Nobel 1935) (Fisico, ) SR De Paz 1965)
1897 . 1966 1200-1953 o0 1587
Héléne evin- Michel Langevin Pierre Joliot-Curle
Joliot (Fisica) {Fisico) (Bidlogo)
18ET- 1926-1885 1932
Yves Langevin
(Astrofisico) ‘
1950
wfv »: Ffy wnfafer G
affa oeE foraa St o @@ SR E e @t [Rag

Sty AER ¥ St @ FIs1 9 Twog
ATICNAT  FAo! GAE s R
smdfRead-q ©f6 311996 SR T ) g @
ATICNHT FIcod AR R o7 P2 resol|
g OIF Toireia uo3 ANy f2e @, o 9 ot
NN T HIFS [Tt N@a1 T Mo ae 3@
FTTET TF | SbH0 AN @ s Bt «irs
IERA QIR A MiFEs oomEs fifers
NRIVNNE IS IO GF IEAI G183 AR 57
FoeNars s @e WSl aswy BN
3ofAeIfT (A a6 EETfHer @ os a0 T
3, (T6IF ARITOIT SbH8 Al fofd oy [EAfS «s
IR [fST Titoa CIRIBT 4GT TAT ATHA

VR vv| vy @R AIW T a3 FEAF| IS
59 fer et 3 s sifisga safacEs | @i
g =3 I Tk @ @ 3? Paw @@ "
RS TNSE T (I @R, @It
SR @31 @ FHIET Ao 91 53 @R [
IR @fFF Y B eoneies @ ool I
G T Bt RSeIa66T (20T AR o Frss
3O 7T, TS| SIS @ (ST T

St8 M Jeww gfore afi sxRene vE
e HfRRIET I 9Fa 391 B ouas ¥
IS (@ TS SIF FB@d [RIEd o9 e
TA© ARET| g sieon It stz S stz

a1 R it s 23 @R @@ifds Skal
efert smdfim coeTe @IEEfE Tem @ @,
@ Ie 9B e Joeal B T
Iy, e PR aus aTeEs [&E 9
R AT SARFNNT AP AEF PR
fPraw e 'ga o e av @Rkg's
ISIGIBI| (@IS Sje@ @f{F s PHieras «fisw
21| I8 PR T @I TR oGRS f&ed
q1, 539 i afie vy ot Yoo MafaE|
CTUIE3 AR OF SIRIN HRS FEA

Remrag afs @ 3 s snanfts s
BIA IIE G W | AFATT S S

10

I ! Ry S @it «im s zx |
q [T 9F e S B @1 R @
AGT A TS B g 17 FH1a36f% sF 17
JNE | @i @8 PIaEE Wik 8941 o9
NRINT TG o0 17 900 IET | AT A B
o S H1a3efs R @t 7 F@a a3
Skde A F H1a3efe A e @1 ey
aFBl Ofe @ TEfT 37 "PIEEd A9mE IS
wifTs @F{"!

QP32 IRE@I W GAEIR MReT goE [@z IFTE
WRE 34, B 9 @i 8w Wi 3[eE|
LTS ATBIOI @R A SIS 2| R |



=¥ 2: AR T ¢ P FfF

g @fF o I IR N e ICeT G|
TGIF I T Q3 PN ESoI @R{T R
@16-aF Feof fom| REs o) @R PR Mmoo
IS Ao FETI I IN@ ST I1a H{oT
Rama faE aF, IPTMEE IE A I99; 73,
Rort @@ i raas I @R door crafeeEs avq
aFoaE, R B aFiE @Rm sEReR
G, AL AT IR ([P PICSF AN

@IS 2Aif 37 75t

spoR IS @fF wWiF FPIaw cafFmaor Sow @5
R b TEIMNa gFifo 1 spov I &7
P1a3efe BN 9, omg «oEdg ‘IS
3fofoeaa’-a wEgs TiaEt 231 g 19 I
@R Igol (ST JEIT s [N Quafs
9F3 TRITN @R J[HERI O IT1E
TEIG AT 38 @ @ 91 7N, W6 BHiewEa
ol R OF IREET CTiBpToR B
SR Qo Fa @ PR siffelm a3 I
Rt i o «fRfes “apsas
NS PHraEes Rt 7o wikfze @1 J @
P I afoaer e aftas ams
SIftTPIge FJ1 3| 9T FFI 27 500 AT IAH
PRI QFITN T AES  COHTOR T
ALY STRINT T @ I@I  mdReEag
R @R PIRE-T T QN FE | vpd0 A [y

11

QG 737 IR " @R oo Ffag
SAfFTI T T O WSS FBITICET I
@d1l 93 I R0 “FIF (curie)” I G1eT
3F| aft CERFHFTOIT Non-SI QFF| 59dd AT
I THRY IR @RS [olt o s@ 93"
@feTE W ey wkises o ade [iog
QI 1T IR o @RE PTRE AR
sl 31 3Tz @feamr afdfers IaEs
T] FAIKAT T Toro et (g @R
FFETET IR AT 260 FEA | Ty
RIS @F a3 AfFI INToIR@ I
FACO NEF G13G) | T fofd 93 QU @7 &It
e siafa | Y A oS« Wes WBT613
QBT ot IEREE @R PRI TVI0 aFHG T
TafeTe! U3 [PAANT 00 21 T

sl e sferte AIEE gt

SkHa A @fF QIR FFIEET AT TSI T 27|
ORI O 99 @t WafHa| wnafias 5 oF
I Jo13 @I oI 55 Fgamg 217 sHos-a
SItM] (I HIET DE HWIKS QP I AIZH AT
T 919 (7T 99|

S T Wi PR oaR TwE GRS
CIGRCEIRIGERIRGICEIL IO G G BRI G|
&, T S17I0! I NIRRT AN S Jrow



i.‘ AP 1

23 o (3 fiess): & e wf3e @fF | 2f3 8 (BI): @fFa Ito A wEfE FfF 32 TR Foefis c@ifas

IE| H5pO¢ AN O LU-NRINT & F) @IR®A
FTHT WG I AFT g9 IEFTFAT | S
IRINT g9 (77 fom Ffay @Rswysitfed, o
FfGFoe TR “RiTdd a3t I
JRITS A FE@ | 93 WRHF BRees a3 agfe
CF@ A T9d YOOI 61 IR | SHIRITRAA, FISTI
ol cbsrar e wglfs e
R Ralkc saml ager @fF aRiEs,
R aff e s T3, o e
Rt @3 FIIfETIR T faEa1 S svve st
Noble Prize in Peace /1, Tl TS 3GTIGIEPI JLIH
RIQTT JIFIF T OFF ISR FPro | 3STEITI
PRI 8 FReIF o6 9 drer IR, [Rew
IR G W [FAFT 9IR 7y TP

12

- &

@R PRI T=F JEeR I ST AFIINR
GH@3 MERG, & 91, I92 OIF AT T3 9F

TIFIN IS Bl IR

SoraR

IR AT a3 oonaRT Foifds  afsegd
41375 | A PR IctoETT, "=l srwg s wifs
T 9@ IEA T [{F@iEs girg o aaee"|
S WP 8 @ [ 8 ayfem [k
AR @F QIR PIEER SEReT B9 [ 9
WRERT 936 S8 A1, T s 93
RN o} afw A afee @feswmifr
ol TBRA Wedd WS BiFest R aF
gd g Ry el PR A7 93 7wy 721,
JE TIUH SRR G GF) AJATNT B_A
A VX




Clean Water
for All

By Rakesh Chakraborty, Soumik Mandal,
Biswarup Ghosh; Semester-VI

Clean Water for Everyone

Clean and safe water is a critical human right to be
achieved but eludes billions of humans today. The
challenge becomes more difficult as the world's
population expands, and the impacts of climate
change worsen the scarcity of water. Today, there
are many complexities and controversial issues
posed by water accessibility. Thus, the importance
of clean water to public health, new innovative
solutions for purification, and strategies to make
water infrastructure more inclusive of all. The
United Nations (UN) Sustainable Development
Goal 6 (SDG-6) advocates for access to clean water
and sanitation as a part of its Agenda 2030 (shown
in figure 1).

The Challenge of Accessible Water at the
Global Level

According to Guinness World Records, water is the
most essential requirement of life, health, and
hygiene. Nonetheless, thousands of people are
denied access to clean drinking water. The World
Meteorological Organization indicates that only
0.5% of the Earth's water is fresh and usable, thus
reflecting the global water crisis level. According to
reports, the percentage of population using safely
managed drinking-water services increased from
69% in 2015 to 73% in 2022 worldwide but is still
highly disparate and strongly lacking in many parts
of Asia and sub-Saharan Africa. In 2020, 2.4 billion
people lived in countries with water-stressed

resources, and 2.2 billion people were unable to
use safely managed drinking-water services. Clean
water access has grave implications if access is
inadequate. A 2022 survey revealed that 1.7 billion
people consumed microbially contaminated
sources of drinking water, thereby putting them at
risk of developing diarrhoea, cholera, and typhoid
fever. In addition, exposure to hazardous
substances, like arsenic, increases the risk of health
hazards in the form of cancer and cardiovascular
diseases.

CLEAN WATER
AND SANITATION

13 Figure 1: Sustainable Development Goal 6



The World Health Organization (WHO) has set
provisional guidelines for arsenic concentration in
water supplied for drinking purposes at a
concentration of 10 pg/L, with a strong emphasis
on the need for such waters to be delivered through
treatment technologies such as adsorption filters,
distillation units, and reverse osmosis systems.

How important is Clean Water to Public
Health Management?

By no means insignificant is the association of
clean water access with public health. Most
infectious diseases across the globe are caused by
contaminated drinking water. Diarrheal diseases
are often caused by pathogens in contaminated
water, these diseases continue to produce an
important health burden in developing countries.
Typhoid fever is a bacterial disease and is
associated with poor sanitation and contaminated
sources of drinking. Cholera outbreaks are
sometimes connected with a lack of safe access to
drinking water and proper sanitation facilities.
Apart from being a source of microbial
contamination, chemical contamination such as
that contributed by arsenic has also been known to
cause major long-term health problems. For
example, wells along the Gangetic planes of West
Bengal and Jharkhand in India were adversely
affected by arsenic because of geological
causations.

Government Improvement Measures for
Water Quality Improvement

Governments worldwide have understood the need
to improve drinking water quality. Some of these
actions include:

1. Ensuring all public and private sources of
drinking water are periodically tested for specific
contaminants.

2. Installation of filters to remove microorganisms
that can cause disease or heavy metals from
drinking water.

3. Treating water with chlorine or
disinfectants to kill all bacteria and viruses.
4. Managing hazardous waste to protect water
sources in communities from contamination.
Updated WHO Guidelines for Drinking Water
Quality (GDWQ) provides a basis for countries to
improve their water management practices.

other

Innovative Solutions for Clean Water

While traditional methods are limited, innovative
ones have emerged to offer solutions to the world's
clean water crisis. Community involvement in
water purification project leads to ownership and
sustainability. Some influential community-led
approaches are as follows:

e Water Committees: They are local government
structures that assume management of
resources as well as provide an advisory role in
purification.

e Low-Cost Filtration Systems: Low-tech
methods like sand filters or bio-sand filters are
maintained at the grassroots level.

e Rainwater Harvesting: Harvest and purify
rainwater to sustain an essential source of fresh
water in arid areas.

e Education Programs: Improve hygiene
practices while educating, increases the
ownership of the local community over the
entire water system.

Technological Innovations

Modern technological improvements also go a long
way to facilitate availability of safe drinking water.
Such purification through solar energy is
particularly beneficial in isolated areas where

14 electricity is not available.



Desalination technologies
advance which makes it increasingly feasible to
convert seawater and brackish water into fresh

are continuing to

water for consumption. Internet of Things
technologies enable real-time monitoring of water
quality, therefore providing communities with a
chance to respond in real-time to contamination
warnings. Mobile Water ATMs provide purified
water at very minimal costs in the most deprived
urban areas.

Inclusive Water Infrastructure and Access
The principle of inclusive infrastructure
development is to ensure equal access to safe
drinking water for everyone. The following are
some of the strategies to be applied in making
water facilities accessible:

1. Principles of Universal Designing: Water
facilities are to be friendly to all those with
different abilities through flexibility and ease of
use, including the following;:

- Tap at varying height

- Non-slip surfaces near the facilities

- Ramps with gentle slopes for wheelchair use
2. Accessible Sanitation Facilities: Larger stalls
with grab bars are appropriate for persons with
disabilities; users with visual impairments benefit
from the use of tactile signs.
3. Ergonomic/ sensor-based taps: Assisting
technologies will provide a person with easy access
to clean water in case they have limited physical
strength.
4. Training the community: Train members of the
community on assisting a person with disability for
effective maintenance of inclusive facilities.

Importance of Participatory Design
Involvement of local communities in design issues
encourages ownership and sustains projects.
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Participative design techniques tap into local
knowledge and skills, which enables development
of appropriate projects to suit community-specific
needs. Tools, such as community workshops, assist
in the active participation of project planning.
Capacity-building initiatives empower
communities by equipping them with problem-
solving skills required for resource management.

Conclusion

This is no rocket science to make clean and
sanitized water accessible for all human beings in
the earth; however, multifaceted efforts with
human capabilities are required. Sustainable
solutions addressing needs both currently and, in
the future, can be achieved by integrating
community-driven approaches with technological
innovation, thereby incorporating the very essence
of inclusivity while ensuring that the design of
water infrastructure signifies an inclusive
approach, thereby adding further accessibility for
the most vulnerable people. It will become very
important that governments, NGOs, and
communities collaborate effectively in the
implementation of these strategies as we move
forward. We can pave the pathway toward a
healthier future where everyone has access to safe
drinking water-an essential foundation for public
health and well-being globally. By prioritizing clean
water accessibility now, we are investing not only
in our present but also securing a healthier
environment for generations yet unborn.




8. Chem-Photography

By Shaswata Paul; Semester VI
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Photo 1: Making fluorescent compound Photo 2: Column Chromatography

Photo 3: Synthesizing of complex compound, Photo 4: Copper Sulphate solution in a volumetric
[Co(NH,),CO,INO,. 0.5H,0 16 flask



Chem-Photography

Photo 5: Green-edge flame in Borate detection test ~ Photo 6: Inorganic Qualitative analysis

Photo 7: Colours of BCG indicator in solutions in test-tubes at different pH
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Chem-Photography
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Photo 8: Measuring specific rotation of Sucrose using Polarimeter

Photo 9: Colours of complexometric titration Photo 10: Re-flux set-up
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Neurochemistry:
How does Chemistry shape
our thoughts and emotions?

By Shaswata Paul; Semester-VI

Our Brain, our Ultimate Controller

The Brain is a complex organ weighing about 3
pounds and is the command centre of our body.
Yes, I am talking about the brain that make you
and me think! It receives, processes, and interprets
information from the senses and initiates direct
responses. It controls everything vital to our body
including breathing, heart rate, body temperature
etc. Its intricate network of neurons and synapses
with multiple parts (as shown in figure 1) is the
seat of all learning, memory, emotions, and
consciousness. As the brain coordinates almost all
of our bodily activities and integrates sensory and
motor functions, it wouldn’t be an exaggeration to
call it “our Ultimate Controller”.

Central sulcus

Frontal lobe 'l' Parietal lobe

Cingulate
gyrus

Corpus
callosum

lobe

+—— Cerebellum

Pons / /
Medulla ‘ +— Spinal cord

Figure 1: Parts of our Brain.

Midbrain
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Neurotransmission

Our Brain ensures precise communication between
neurons, through  the  process named
‘Neurotransmission’ (shown in figure 2). It
involves balancing the flow of ions like sodium
(Na*) and potassium (K*) essential for neuronal
function. Neurons are the building blocks of our
nervous system. They communicate at synapses.
When stimulated, a neuron generates an action
potential. This action potential which is essentially
the electrical impulse that travels down the axon,
changes the balance of ions (mainly sodium and
potassium) across the membrane, which is crucial
for signal propagation.

‘2.5, pECEABATION
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NEUROTRANSMITTER
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= NECEPTOR
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e

Figure 2: Process of Neurotransmission.



When the action potential reaches the axon
terminals, it triggers the release  of
neurotransmitters from vesicles into the synaptic
cleft. Neurotransmitters cross the cleft and bind to
receptors on the receiving neuron. This can excite
or inhibit the postsynaptic neuron. To stop the
signal, neurotransmitters are either taken back into
the presynaptic neuron or decomposed by enzymes
in the synaptic cleft.

The Brain Chemicals and Our Mental
Health

Neurotransmitters, hormones,
neuromodulators play an essential role
regulating mood, emotion, behaviour, and overall.
Here are some of the chemicals that play an
important role in our brain (artistically shown as
figure 3) in terms of our mental health:

1. Dopamine (3,4-Dihydroxyphenethylamine):
This  Neurotransmitter regulates mood,
motivation, and pleasure pathways. Its release
is influenced by calcium ions (Ca2*) during
action potentials.

2. Serotonin (5-Hydroxytryptamine): This is
involved in regulating sleep, appetite, and pain
perception and also influences emotional well-
being.

3.  Acetylcholine  (2-Acetoxy-N, N, N-
trimethylethanaminium): Critical for our
memory, learning, and muscle activation this
Neurotransmitter operates through sodium
(Na*) ion influx, facilitating communication
between neurons and muscles.

4. Cortisol (11B-Hydroxycorticosterone): This is
primarily a stress hormone that modulates
metabolism and immune response derived
from cholesterol. It helps the body respond to
stress.

and
in
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5. Oxytocin: It is a nonapeptide containing the
sequence  Cys-TyrIle-Gln-Asn-Cys-Pro-Leu-Gly-
NH2 known as the "Love Hormone". It influences
social behaviours, trust, and maternal bonding,
synthesized in the hypothalamus.

Figure 3: Artistic representation of Chemistry
happening in different parts of our Brain.

6. Glutamate (2-Aminopentanedioic acid): An
important excitatory neurotransmitter involved in
synaptic plasticity and cognitive functions such as
learning and memory.

7. Endorphins (C18H23N303S): Natural pain
relievers that promote feelings of well-being. It is
released in response to stress or pain and help
reduce discomfort and enhance pleasure.

8. Nitric Oxide: A gaseous neuromodulator that
enhances neurotransmission and regulates blood
flow in the brain, playing a role in communication.
9. Gamma-Aminobutyric Acid (GABA): An
inhibitory neurotransmitter that reduces neuronal
excitability and helps maintain balance with
excitatory signals, crucial for anxiety regulation
and relaxation.



Our Experiences

The neurochemistry of experience is fundamentally
tied to how the brain processes, encodes and
retrieves information. It involves neurotransmitter
release, such as glutamate, which initiates synaptic
communication and strengthens connections
through long-term potentiation (LTP).

Gene expression is activated by signaling
pathways, producing proteins like Brain Derived
Neurotrophic Factor (BDNF) that enhance
synaptic function. Emotional encoding occurs in
the amygdala and hippocampus, influenced by
dopamine and norepinephrine, while cortisol from
the HPA axis can both enhance and impair
memory formation.

Below are Table 1 & 2 listing down some of the Brain Chemicals responsible for our Positive and

Negative Emotions.

Table 1: Brain Chemicals responsible for our Positive Emotions

Positive Emotions

For

e Joy

Dopamine, Serotonin etc.

¢ QGratitude

Serotonin, Oxytocin.

e Affection

Oxytocin, Dopamine.

Table 2: Brain Chemicals responsible for our Negative Emotions

Negative Emotions

Due to Imbalance of

e Depression

Serotonin, Norepinephrine,

Dopamine

e Anxiety

Serotonin, Norepinephrine, GABA

¢ Stress

Cortisol, Norepinephrine
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What’s “You’ll be my last 7 minutes”?

The phrase “You’ll be my last seven minutes” refers
to the phenomenon where significant (best)
memories may appear shortly after brain death due
to lingering neural activity (shown in figure 4). In
the moments leading up to death, the brain's
emotional centres, like the amygdala and
hippocampus, may still function, allowing for the
recall of profound memories. Neurotransmitters
such as glutamate and norepinephrine facilitate
this process, enhancing memory consolidation.
Additionally, the release of dopamine during these
recollections reinforces their emotional
significance, illustrating the complex interplay
between memory and emotion even in the final
moments of life.

Nl

e

LIFE

FACTS

After death, the human Brain Lives
On For 7 Minutes To Replay Its Best
Memories

Figure 4: Fact of the phenomenon of “You’ll be my
last seven minutes”.
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The Future of Brain Communication
Understanding neurochemistry is crucial for
advancing mental health treatments, such as
selective serotonin reuptake inhibitors (SSRIs) for
depression and dopaminergic medications for
attention deficit hyperactivity disorder (ADHD).
Emerging research on the gut-brain axis indicates
that gut health significantly influences
neurotransmitter production, impacting mood and
cognition. Furthermore, advancements in brain-
computer interfaces and the concept of brain-net
technology envision a future where direct brain-to-
brain communication (shown in figure 5) mirrors
the internet. This could revolutionize interpersonal
connections, allowing for shared experiences and
thoughts, ultimately creating new pathways for
communication and understanding among
individuals.

Figure 5: Brain-to-Brain Communication.



10. Artistic Expressions

Artwork 1 (By Jayashri Ghosh, Semester VI): Justice for RGKar.
Chemazine 2024 Team stands by ‘Tilottoma’, Rape victim of the R.G. Kar Case, Kolkata and are hopeful that
true justice will prevail.
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Artistic Expressions
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Artwork 2 (By Jayashri Ghosh, Semester VI): The Fight for Attention: Books v/s Digital Media.
Reading Books are equally important as getting familiar with technological progress of the
ever-advancing Digital World.
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Water:

The Elixir of Brain

By Jayashri Ghosh, Riya Mukherjee,
Pritha Biswas; Semester-VI

Water is the essential constituent of all living
things. It's a molecule that consists of two
covalently bonded hydrogen atoms to one oxygen
atom. It is a polar molecule, and the formula for
this molecule is H20. It plays an important role in
biochemical reactions. Water is used to maintain
homeostasis, catalyse metabolic reactions, serve as
a vehicle for the transport of nutrients and waste
products. Its high specific heat also enables it to
play a role in regulating body temperature. Water
acts in several physiological processes. These
activities are solubilization of chemicals, catalysing
enzyme action, and sustaining cellular turgor
pressure. Its ability to dissolve a vast array of
chemicals has proven essential for life.

Our brain on the other hand, is an organ
responsible for cognitive function, processing of
sensory information, and controlling body
movement. It contains neurons, glial cells, and
many other support structures. The functioning of
the brain is crucial in managing one's behaviour,
thought patterns, memory, and coordinated
movements. Good brain functioning is crucial for
the integrity of the cognitive aspect, as well as daily
functionality. The brain needs a sensitive balance
of electrolytes, neurotransmitters, and other
chemical messengers to work correctly. This is held
stable by a degree of hydration. Water constitutes
about 60% of the human body and plays many
important physiological functions.

Water helps with  homeostasis, nutrient
transportation into cells, as well as waste products
removal. In the case of a healthy brain, water is an
essential substance because the brain consists of
great percentages of water, and its need supports
cognitive functions in the body. The brain is one of
the most complex organs, and it is about 75%
water by weight. This high-water content is, thus
important for maintenance of the structure and
proper functioning of the brain (as artistically
represented in figure 1). Water facilitates neural
activities through impacts on the biochemical
environment of the brain and on supporting
cellular function. Therefore, understanding the
association between water and brain health is
important to maximize cognitive performance and
general well-being.

Figure 1: Artistic representation of Watering the
25 Brain which is essential for its functionality.



Water Composition in the Brain
The brain has a rather high content of water, which
means maintaining proper hydration is important
to its integrity and functioning. The following are
significant in terms of the water content in the
brain:

e Cellular Function and Structure: Neuronal and
glial cells in the brain are surrounded by
interstitial fluid that consists of water. This
fluid maintains cellular turgor and structural
stability. The intracellular fluid is an important
part of a cell's water composition. It allows the
cell to take nutrients, waste removal, and
maintain osmotic balance. Water facilitates the
diffusion of essential ions and nutrients and
supports the metabolism of the cell.

e Neurotransmission: Water is crucial in
maintaining the balance of the extracellular
environment of the brain, which determines
neurotransmission. The synaptic clefts of the
brain, which are almost minute gaps created
between neurons where the neurotransmitters
are released, are highly sensitive to an
equilibrium ionic environment. Hydration
would thus keep this balance afloat so that
neurotransmitters like glutamate and gamma-
aminobutyric acid (GABA) could act to ensure
proper signal across neurons. Proper hydration
maintains synaptic transmission efficiently and
cognitive functions depend on processes that
involve learning and memory.

e Cerebrospinal Fluid and Brain Volume:- The
brain has cerebrospinal fluid covering it as a
clear fluid which cushions it from mechanical
injury. CSF is predominantly water, so the right
levels of water need to be maintained for the
volume and, therefore the pressure within the
brain. Adequate hydration ensure
appropriate levels of CSF within the brain,
which can then avoid conditions such as
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increased intracranial pressure or swelling of the
brain. Although water serves to maintain the
volume of the brain as a whole, it is critical in this
regard to ensure proper neural functioning.

Biochemical Reactions: Water is a solvent for many
biochemical reactions happening within the brain.
It is involved in hydrolysis reactions that break the
complex molecules into much simpler forms to be
used in metabolic processes. The enzymatic
activities, which are necessary to synthesize
neurotransmitters and other metabolic activities,
significantly depend on water as a medium.
Dehydration implies that these biochemical
reactions cannot take place well, thus dictating
one's overall health and well-being in the brain.

In a nutshell, the water in the brain is significant
for its structural integrity, neurotransmission, and
biochemical functions. Water allows proper
hydration of cells, supports synaptic transmission,
and regulates cerebrospinal fluid-matters that are
essential for cognitive performance and general
brain health. As the brain functions with
dependence on water for such purposes, hydrating
oneself is important to optimize these abilities and
prevent possible impairments.

Impact of
Performance
Water consumption and brain function are
integrally connected. Over 60% of the adult human
body is composed of water and every system in the
body is dependent on proper hydration, including
the activities of the brain and nervous system.
Research has demonstrated that lack of water to

Hydration on Cognitive

the brain can impair short-term memory function
and the recall of long-term memory, as well as
cause a variety of symptoms such as brain fog,

26 exhaustion, headaches, sleep issues, stress, anger,



and depression. Drinking water can improve one’s
brain health (as mentioned graphically in figure 2)
by simply increasing blood flow and oxygen to the
brain — which, in turn, improves concentration and
cognition (supporting memory function) and helps
balance moods and emotions, reducing stress and
headaches. Dehydration is one of the most
frequent causes of hospitalization of elderly
Canadians. Dehydration is particularly common
among individuals living with Alzheimer’s

disease and other dementias. Cognitive deficits
were dependent on the severity of dehydration,
which affected performance in all cognitive tasks
when soldiers were in a severe state of dehydration
(>2 % body mass loss). This study was the first to
emphasize that cognitive abilities were sensitive to
a suboptimal hydration state. Mild dehydration
studies so far have failed to show a replicable
impact on cognitive performance.

% Helps
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pressure
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Helps joints
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Figure 2: Benefits of Hydration on Brain activity and other Body parts
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Consequences of Dehydration on Brain
Function

The brains of dehydrated adults show increased
signs of neuronal activation when performing

cognitively = engaging tasks. According to
researchers, this indicates that their brains were
working much harder than usual to accomplish the
tasks they were presented with. Researchers in this
study concluded that the performance of complex
cognitive tasks was bound to decline due to the
strain from dehydration. Additionally, it would
appear that the impact of dehydration on the brain
is particularly significant in women — specifically
elderly women. In a study examining the hydration
status of 2,506 adults over the age of 60, it was
found that women with inadequate levels of
hydration showed worse performance on cognitive
tasks specifically related to attention and
processing speed. While the performance of
dehydrated men also declined.

This is because water is essential to keep all
biochemical reactions in check, maintain the
volume of the brain, and facilitate communication
in the neurons. Hydrolysis and condensation are
reactions that need to be carried out for
metabolism in the brain. Hydrolysis involves the
breakdown of polysaccharides such as glycogen
into glucose, which then yields energy to the
neuron. Condensation, on the other hand, is
involved in the synthesis of neurotransmitters and
proteins that are vital for the proper functioning of
the brain. Such reactions illustrate the fine balance
that exists between the different metabolic
processes in the brain. Water is the solvent that
keeps the environment ionic in the steady
condition of the brain. Dissolving electrolytes such
as sodium and potassium provide the necessary
electrolytes/ions for producing electrical impulses
within the neuron.
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Glutamate and dopamine, being
neurotransmitters, require a normal amount of
water for smooth release and uptake at the
synapses; otherwise, it disturbs the balance of ionic
behaviour along with functions of
neurotransmitters and subsequently cognitive
activities. In the CNS, water provides a near-ideal
environment for enzymatic activity, stabilizing the
transition states in enzyme-catalyzed reactions.
Carbonic anhydrase catalyzes the reaction of
carbon dioxide and water to carbonic acid, an
important enzyme in the maintenance of
cerebrospinal fluid pH and neuronal gas exchange.
Proper hydration is essential for maintaining
osmotic pressure and supporting membrane
potential in both nerve and glial cells. On the
contrary, dehydration may impact normal neural
function as well as impede cognitive performance.

Conclusion

The daily hydration recommendation is 2.7 litres of
water in women and 3.7 litres of water in men, but
these will be supplemented by hydrating fluids
consumed in food, though the actual need will
change at different ages, sex, level of physical
activity, or climatic conditions. These patients
benefit from consistent hydration by staying alert,
which probably improves attention and memory,
but prevents mood disturbances linked with
dehydration. It, therefore, implies that maintaining
sufficient hydration is a critical aspect of
maintaining cognitive function and overall brain
activity.



12. Chemistry Fun Facts

By Rohan Singh, SK Absar Ali; Semester-IV
Anti-gravity Helium!

We all know about gravity and how it
works. Right? However, did you know that
a particular property of liquid Helium (He)
defies gravity? According to chemists,
liquid helium at a temperature very close
to O (approximately -273.15°C or
-459.67°F) becomes zero viscosity fluid
which can then move in any direction
without any resistance.

Molecular
biological
machine

f Superfluidity 3

Superfluidity is frictionless or zero viscosity fluid flow.

« Creeps up and over conmainer |
wialls and empties itself.

# M you stie a superiiudd, the
vortices keep spinning

Pop-Corn Chemistry

When heated, the moisture inside popcorn
kernels turns to steam, building pressure
until the kernels bursts open,
transforming it into the fluffy snack we
love.

\lndnl’-mmly.

Can Molecules walk?

Yes! The team of Leigh and co-workers has
reported molecular machines that appear
to be walking at the molecular level. This
work got awarded the Nobel prize in
Chemistry in the year 2016.

Chemistry of Popcorns Y,




Chemistry Fun Facts

Let the Lightning strike, and
there’s Ozone

Lightning splits nitrogen and oxygen
molecules into atoms, which then reacts to
form ozone. Ozone has a distinctive smell,
similar to chlorine or cleaning product.

(Dream that led to the
discovery of ring
structure of
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Ozone formation naturally
fram Lightning.
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Chemical-Clock

Belousov-Zhabotinsky (‘BZ’) reaction,
exhibit oscillating colours over time due to
periodic changes in concentration of
reactants, creating a ‘chemical clock’
effect.

Friedrich Kekulé’s dream of a snake
biting its own tail helped form the
benzene structure.
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Chemistry Fun Facts

The Hydrogen atoms in our
body are 13.8 billion years
old

Hydrogen atoms, which make up about
75% of the ordinary matter in the universe,
were formed shortly after the Big Bang,
approximately 13.8 billion years ago.

Glass is actually neither a liquid—
supercooled or otherwise—nor a solid.
It is an amorphous solid—a state
somewhere between those two states of
matter. And yet glass's liquidlike
properties are not enough to explain
the thicker-bottomed windows,
because glass atoms move too slowly
for changes to be visible.

Why are Hot peppers so hot?

Hot peppers get their heat from a molecule
called capsaicin. Capsaicin is the active
compound in hot peppers that produces
the sensation of heat or spiciness when
consumed. It binds to receptors in the
mouth that detect temperature and pain,
leading to the perception of heat.
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Chemistry Fun Facts

The toxic Chemistry in Car

airbags can also Save you

Car airbags are packed with salt sodium (=
azide, which is very toxic. Sodium azide
(NaN,) is a white, odourless, crystalline
solid. It is used in car airbag systems to
produce nitrogen gas that inflates the
airbag upon impact (during accidents or \ e ~ /1 .
other). \ J

Can you burn Diamonds?

Diamonds are made of pure carbon, so it’s
obvious to think that they cannot be burnt
under a oxygen atmosphere to produce
carbon dioxide. Since three-dimensional
(3D) arrangement of the diamond is very
tight and difficult to disrupt, very high

\ : temperature would be required to burn

Diamond ' S them down.

Radioactive Bananas

Bananas are slightly radioactive because
they contain radioactive potassium.
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Methods in Chemical Science
Communication

By Sibsankar Palit; Semester-VI

Communicating Chemistry, simply

The need for effective science communication has
never been more critical, especially as scientific
literacy becomes increasingly important in
addressing global challenges such as climate
change, public health, and technological
advancement. In the common public opinion
chemistry is deemed to be complex and abstract,
which makes it less appealing and understandable.
But chemistry plays an influential role in our daily
lives from the food we eat to what we wear. The
complexity comes at the level of chemical concepts
that often seem complex and lie beyond the
understanding of common people. In such a case,
effective communication of chemical science is the
key! It can bridge the gap and create a greater
appreciation of chemistry and relevance to social
concerns.

With science more and more coming into policy
decisions and mainstream public discourse, the
ability to simply and effectively communicate
science concepts would be desirable. In this article,
one can explore some innovative methods of
chemical science communication that can make
chemistry and related topics more accessible to all
audiences: students, in particular, and the common
people. The article focuses more on identifying
some interesting effective strategies based on
expert input in communicating chemistry, gaining
insights into challenges faced by chemistry
educators and communicators, and suggestions on
improving chemical science communication.

By examining the current landscape of chemical
science communication, this is a humble attempt
to inform on the development of new strategies
and resources that can enhance public engagement
with the central science i.e. Chemistry.

Expert Opinions

Three Chemical Science professionals were
interviewed. A balance of inputs was ensured by
interviewing two Chemistry Researchers and
Educators more relevant to student education and
one Freelance Science Journalist involved with
public understanding of chemical science. Dr.
Maya Gupta (Teaching Faculty, Department of
Education, Jadavpur University, Ph.D. and Post
Doctorate in Chemistry) and Dr. Arindam Rana
(HOD, Associate Professor, City College, Kolkata
and Science Communicator) were interviewed as
Chemistry Researchers and Educators. Ms.
Sanjukta Mondal (Freelance Science Writer,
Journalist, and Consultant) was approached to
receive inputs on Chemical Science
Communication with relation to the general public.
They provided additional insights into the
challenges and best strategies in chemistry
education and science communication:

1. Personal inspiration pointers on taking up
Chemistry as a field of study.

For Dr. Maya it was more the colourful chemical
reactions, observation of nature, and her

33 desperation to learn a subject generally considered
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hard by her peers inspired her to take up
Chemistry as a career path. For Dr. Rana his
interest sparked during high school days in 1983
when he first witnessed Science demonstrations
and affordable DIY activities on the Quest TV
program by Mr. Samar Bagchi and his Team
broadcasted on the Indian National Television, on
Doordarshan. For Sanjukta it was her School
Chemistry Teacher who made the subject more fun
and relatable to her. The hands-on laboratory work
she was involved in high school also was a
motivating factor behind going for further study in
Chemistry.

2. Effective methods of chemical science
communication and tailoring it as per target
audience.

Dr. Maya emphasized more on fostering
observation of nature and its changes among the
students like in leaf or flower (colour changes with
chemical reactions, slow and fast with time).
Hands-on activities and  Application-based
learning can help a student better understand the
subject matter. The Five E Model (Engage,
Explore, Explain, Elaborate, and Evaluate) and
Learning through collaboration, brainstorming, by-
doing, project-based, group discussion, debate,
wall magazines, etc. can be helpful on a case-to-
case basis. She believes storytelling methods and
traditional media like, nukkad natak (a traditional
Indian street play), and anti-superstition
campaigns can be instrumental in making
chemistry more relatable to the common people.
Dr. Rana advocates for using daily use items to
explain concepts in chemistry and STEM (Science,
Technology, Engineering, and Mathematics). After
all that can make things affordable and accessible.
He helps spread Science Awareness and Learning
by Fun Stories & Activity based Learning.
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Communicating in a multi-lingual approach (as per
audience) can be more engaging. Dr. Rana has
been conducting workshops under the name
‘CHEMAGIC’ for students, teacher trainings, rural
and tribal people and for big procession or events
taking the DIY approach (as in figure 1) using daily
used items.

_:t_:-;l‘.rLJ"! :"'1.'1
Figure 1: Science Activity Demonstration by Dr.
Arindam Rana at Birla Industrial & Technological
Museum, Kolkata on the occasion of an event to

honour the legendary science communicator Mr.
Samar Bagchi.

Sanjukta believes in communicating about
Chemistry with better storylines and visuals rather
than just facts and figures. Connecting to popular
Science shows or movies (like Breaking Bad) and
the stories of people involved with the invention,
discoveries, or historical context helps make the
content more human and interesting for the
people. She doesn’t use chemical symbols or
reactions in her science communication works

unless essential with supporting lucid explanation.

In Inreach, scientific communications can include
a bit more jargon and facts given the target
audience is more familiar with the fundamentals of
the subject. However, for outreach science content
storytelling and connecting to daily life activities
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can help gain a better appreciation for the topic.
Being open to feedback from different kinds of
audiences (without bias) and improving
accordingly is the key!

3. Challenges in chemical science communication.

A decline in the student interest in chemistry in
recent times, corruption in the education system,
lack of funds for fostering creative learning, and
digital media addiction are some of the challenges
faced by Dr. Maya in chemistry education. Dr.
Rana emphasized that nowadays more emphasis is
given to Teaching as a way of Preaching and not
Co-learning. At times, existing people from within
the field of chemistry tend to miss out on having a
clear understanding of the concepts and thus can’t
initiate a sense of appreciation for the subject
matter among others. Sanjukta mentions that
while simplification of facts 1is important,
oversimplification =~ which may lead to
misinterpretation of the facts is not desirable.
Over-explanation of a topic also stands out as a
challenge at times.

4. Role of Chemistry educators and science
communicators.

© tes.com

All of the experts, Dr. Maya, Dr. Rana, and
Sanjukta agree that the role of a chemical science
communicator lies in making the content more
engaging and accessible to various kinds of
audiences. This can foster an appreciation for the
subject and most importantly promote ethics and
scientific temperament.

Conclusion

There’s a need for innovative communication
strategies in chemical science to enhance student
education, public understanding, and engagement.
Key challenges include the complexity of chemical
concepts, difficulties in memorization, and
insufficient practical experiences, which affect
effective learning. To address these issues, it is
recommended to increase hands-on experiments,
utilize technology for interactive learning, and
connect chemistry to real-world applications.
Additionally, employing visual aids and fostering
community engagement can make chemistry more
accessible. Future directions should focus on policy
changes toward developing tailored
communication strategies that resonate with
diverse audiences, ultimately promoting a deeper
appreciation for chemistry and its relevance in
everyday life.

Chemistry is not a bad subject. Fantastic subject! Fantastic history! Fantastic
stories! Unfortunately, we don’t remember them, we don't cite them, we don’t
quote them, we don'’t really tell people about it.

- Professor C.N.R. Rao, JNCASR, Bengaluru, India
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14. Public Destinations of
Science in Kolkata

By Sibsankar Palit; Semester VI
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Credits: bangla.hindustantimes.com

Destination 1: Professor Shonku Park (Inspired by Satyajit Ray’s Sci-fi Book series)
Street Number 672, Action Area IID (Behind City Centre 2), Newtown, Kolkata, West Bengal 700157.

-
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Destination 2: Birla Industrial and Technological Museum, BITM
19A Gurusaday Road, Ballygunge, Kolkata, West Bengal 700019.
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Public Destinations of
Science in Kolkata

Destination 3: Science City Kolkata
J.B.S Haldane Avenue, Kolkata, West Bengal 700046.

Destination 4: Indian Museum
27 Jawaharlal Nehru Rd, Kolkata, West Bengal 700016.
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Destination 5: Birla Planetarium

496 Jawaharlal Nehru Road, Kolkata, West Bengal 700071.

" . fuedits: indiatoday.in
Destination 6: Museum of Astronomy and Space Science
43/ Chalantika, Garia Station Road, Kolkata, West Bengal 700084
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Public Destinations of
Science in Kolkata

Destination 7: Mother’s Wax Museum
Opposite to Eco Park Gate no. 2, Kolkata, West Bengal 700156.

Credits: Swagato Sarkar, Sem:

Destination 8: J.C. Bose Museum
Bose Institute (beside Rajabazar Science College) 93/1, Acharya Prafulla Chandra Road Kolkata - 700009,

West Bengal, India.
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Destination 9: S. N. Bose Archive & Museum (Permit required for visit)
SNBNCBS campus, Salt Lake Bypass Road, Sector 3, Salt Lake City, Kolkata, West Bengal 700106.
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Destination 10: Acharya PC Ray's Museum (Permit required for visit)
Palit Building, Rajabazar Science College campus, 92 Acharya Prafulla Chandra Road, Kolkata 700 009.
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Interview I:
Back to College Days with

City College Alumnus,
Dr. Ardhendu Sekhar Dutta Gupta

By Subhroneel Das, Sibsankar Palit; Semester-VI

Dr. Ardhendu Sekhar Dutta Gupta is an alumnus, former professor and guardian of another alumnus
of Department of Chemistry, City College, Kolkata. This article briefs on the legacy of Dr. Ardhendu
Sekhar Dutta Gupta a.k.a. ADG sir. It is based on a conversation organised by the Department of
Chemistry, City College Kolkata with Dr. Ardhendu Sekhar Dutta Gupta who once was a student and
then went on to become a professor in organic chemistry and also is a parent to another former
student of our very own department. This conversation was inspiring enough and covers snippets
from his college life, his mentor at the department, his comparative understanding of city of joy,

Kolkata then and now and his experiences as a professor of chemistry and also a parent to his son, a
departmental alumnus. In this interview article, we explore together about the motivational but

underappreciated story of Dr. ADG.
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1. Can you please share about your
student life?

At the time of my college admission, my initial
preference was to take up Physics as my Honours
subject as there was a lot of scope in Physics those
days. So, after finishing my school education when
I went to take admission at the City College, the
college office informed me that there were no more
vacancies for Physics Hons. I was very sad and
disappointed. I over-thought to pursue my college
education in a general degree rather than Hons.
degree. But then the college office informed me
that only one seat in Chemistry Hons. was still left.
So, out of no choice I filled the form. After a few
days when we went to check the merit list, I was
again dejected to not see my name on the list.
While getting ready to return home, my friend
came to me and said that we had been enlisted for
admission. I got admitted to Chemistry Hons.
Those days, the department was a small one unlike
today and all my mentors and professors were very
supportive. After a point of time, my interest in
chemistry increased especially Organic
Chemistry and slowly, I fell in love with the subject.
One of the major reasons behind this was
undoubtedly my Organic chemistry professor who
taught the concepts so well that it felt like magic.
As I was not native to Kolkata, I stayed at the
Rammohan hostel and continued my studies. After
completing my graduation my initial desire was to
pursue MSc. but due to some financial constraints
in my family, my father advised me to get a job.
One day I saw a recruitment advertisement in a
newspaper in the Physiology department of
Calcutta Medical College as a lab assistant and
applied for it and eventually, I got the job. I spent 2
years there and learned a lot of things about the
different analytical methods and practices in
chemistry, biochemistry, and medicinal chemistry

in

and then I was transferred to another medical
college. One day, one of my college friends came
there for his checkup. We met after a long time,
and he asked me what I was doing there. He asked
me if I wished to pursue a MSc. I requested him to
help me to get back into the academics. Eventually
I applied for MSc. at the Jadavpur University and
took admission there and completed my MSc. with
a specialization in Organic Chemistry and got the
opportunity to do my Doctoral work at the Bose
Institute. After some initial years, I also used to do
some works at the clinics to earn some extra money
because during those days the stipend was very less
to sustain one’s family. I completed my Ph.D. in
3.5 years. One day I again went to the City College
to give an exam of a government service and met
one of my professors. He took me to our
department and the then Head of the Department
asked me to join as a lecturer at the department.
Initially I was in a dilemma as it was a real surprise
for me. Eventually I filled the application form.
Finally, after a few days, I got the job as a Lecturer
at the Department of Chemistry, City College,
Kolkata.

2. Can you share your views about Kolkata
as a city then and now?
Today’s Kolkata has changed a lot from our time.
During our college days, the city was less polluted
compared to the increased pollution levels now.
Also, there is a huge difference in population and
number of private cars and other vehicles which
has increased a lot now. Back in our time, public
transport used to be the only major way of
transportation. I remember that I explored many
places without even any transport. Also, since my
college and hostel were located almost at the heart
of the city, so I got the opportunity to explore it
even better.
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3. Would you like to share more about

your experience as a teacher at City
College?
Joining as a Lecturer at the Chemistry Department
at City College was a new and a bit challenging
experience for me, which I enjoyed a lot. With
time, I got promotions, and also the
responsibilities kept on increasing. I became one of
the in-charges of the students at Rammohan
Hostel. I remember at that time some students
from outside the hostel used to eat in the hostel
mess, sometimes without paying the bills. So, I
didn’t want any conflict and settled many disputes
on my own. One day some of the students from the
hostel came to me and requested me to guide them
in chemistry outside the college hours and I agreed
to their request. Slowly, this news spread among
students from the city college and other colleges.
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Photo: Young Dr. Ardhendu Sekhar Dutta Gupta
back in 1973.

Many of them approached me and requested to
help them in chemistry and I agreed to give them
tuition without charging a single penny from any of
them. I always tried to help the students as much
as possible, and the news spread even among the
other professors. I started receiving many
invitations as a guest lecturer at nearby colleges.
My retirement ceremony in 1999 was graced by the
presence of the principal who felicitated me and
said to me, “From today you may not be a
professor, but you will have to continue as a Guest
Lecturer”. I had to agree and continued as a guest
lecturer at Chemistry Department at City College
till the year 2002. Then I thought that finally I will
get the chance to experience my long due retired
life, but I was wrong as teaching life wasn’t leaving
me anytime soon. I continued as a guest lecturer in
many other colleges till around the mid of last
decade and finally now get a chance to enjoy a
retired man’s life.

4. Can you please share about your role as

a guardian of Dr. Pranab Dutta Gupta who
was is also a departmental alumnus at our
college?
Many people may think that I admitted my son to
my college, but the story was completely different.
After finishing his school life, he himself came to
me and said that he will only take admission in City
College and nowhere else. I got into a dilemma and
finally agreed to his wish as he was insisting on his
point. I tried my best to guide him as a mentor and
eventually he pursued his own career. Now he is an
Associate Professor in the Chemistry Department
at Serampore College.

5. What message do you want to give to the
present and future chemistry aspirants?
See, firstly one should not fear the subject. The
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only way to learn and remember Chemistry is to pay you back as results. Also, there are a lot of
read and practice in writing on a daily basis. One opportunities nowadays for the students to become
will have to work hard. There is no alternative for successful compared to our time. One should

this. Remember one thing, the more effort and continue to work hard in the right direction to

hardwork you put into one thing, the more it will ~ achieve one’s goals.
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Interview II:

Back to College Days with City College
Alumnus, Dr. Rupam Dinda, FRSC.

By Rounak Saha, Sibsankar Palit, Subhroneel Das, Semester-VI

Dr. Rupam Dinda is an alumnus of the Chemistry Department, City College, Kolkata. After completing
his graduation (in Chemistry) in 1996, he pursued M.Sc. in Chemistry and specialised in Inorganic
Chemistry from Rajabazar Science College in 1998. He holds a Ph.D. (Chemistry) from Jadavpur
University (IACS), Kolkata and had post-doctoral experience at the University of Missouri-Rolla, USA
(presently known as Missouri University of Science and Technology) where he worked for 4 years. He
then moved to Germany to University of Heidelberg where he worked for 1 year. Then he joined his
current affiliation, NIT Rourkela in 2007 as a faculty.

This article briefs on the conversation with Dr. Dinda. He shared some insightful pointers covering his
college life, his mentors at the department, his viewpoint on past and present Kolkata, his interests,
works and achievements. In this interview article, we dive deep into the inspiring story of Dr. Dinda
from being a student at our very department to becoming a Fellow of the Royal Society of Chemistry

as an established Chemist from India. 46



-

= B
—
—
—
)

=
it
T

—F —
——

)

1. Can you please briefly share about your
college life?

The college life was good enough, I lived in the
nearby hostel of our college in Rammohan Hall on
the 2nd floor. I studied in the day college (City
College). Classes started from 10 AM and
continued till evening. Our department was on the
back side of the 3rd floor. The journey was very
good, still remember those days. Especially, the
college was in front of the main road and near to
the hostel, so the accessibility was not that hard.
The college was located in the heart of the city,
Kolkata. I could go anywhere like Hati Bagan,
College Square, Shyambazar, Esplanade and many
other places. Those were the enjoyable days of the
college.

2. Can you share your thoughts about
Kolkata and its atmosphere then and now?
Now I majorly stay outside of West Bengal, so it’s a
bit difficult to say about present Kolkata, but I
regularly follow the news. During our time, back in
the 90’s the atmosphere was far better. Nowadays,
protests and strikes occur at regular intervals
(context: RG Kar Rape case). Due to this, the
patients from rural areas are deprived of
government health services, which I believe is not
right. The political agendas, social activities,
movements, and strikes due to social problems are
not healthy for any kind of social incident
occurring, but they will be looked at by law and
order to make the situation better. Compared to
our days the traffic in Kolkata has also increased
substantially. Kolkata now, is busier and polluted
than it was in my time.

3. Can you share about your experience as
a student at City College and about some of
your professors?

After 1042, I approached to many colleges in
North Kolkata but somehow, I got selected in the
very 1st list of City College and I immediately got
admitted there. After I started my classes in our
college as a student, I felt good. I think it was a
good decision of mine to opt for this college. At
that time, we had good enough teachers. I can
recall the names of some of my professors, Dr.
Alok, Professor of Organic Chemistry, Dr.
Manabendra (MNB), Professor of Inorganic
Chemistry, Dr. Ardhendu (ADG), Professor of
Organic Chemistry. Many others were also there,
all of them were very good teachers. The laboratory
was beside the Departmental staff room where we
performed qualitative and quantitative analysis
and various experiments. The theory classes were
held in other floors as assigned in the routine. A
cordial atmosphere, good relationships and
interactions between students and teachers were
there. I learnt many things. Other than academic
part, the cultural part was very strong which were
looked after by the College Union. The college fests
and various programmes were held at the open
space in the centre of the college. Sports activities
also took place at our college, in some of which we
participated. As a whole it was a good journey, still
like it, if I get a chance, would love to go back to the
college again.

4. Why did you choose Chemistry as a

subject and how did your interest towards
inorganic chemistry come about? Can you
share about your current work?
I liked chemistry during 10+2 with respect to other
subject so I chose it. During the course, among all
the branches, I was particularly interested in
organic and inorganic chemistry. Manabendra sir
taught us inorganic chemistry at college, and I
took extra tuition from K.N. Ghosh sir from
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Scottish Church College and organic chemistry
tuition from our college teacher Dr. Alok Ghosh.
Somehow between 2 subjects at that time. I
preferred inorganic chemistry. I took up a
specialisation in inorganic chemistry during my
master’s.

As a working professional now, I deal with
inorganic chemistry as a researcher and teaching
faculty. Currently, I am working on the
pharmacological, catalytic and magnetic chemistry
of a wide range of transition metals, both in
artificial and biological settings. The work is based
on medicinal inorganic chemistry. Initially I
worked on coordination and bioinorganic
chemistry and now more specifically on metallo-
based drugs i.e. medicinal inorganic chemistry. We
just developed some metal-based drugs which can
be called a metallo-based complexes with their bio
relevance. We developed some molecules that were
fluorescence active. We first synthesised them then
characterised and then by establishing, we saw
their application. Now at present in the last 3-4
years we have been focusing on the anti-cancer
activity of transition metalogue drugs as well as
their bio imagined characteristics i.e. both as
diagnosis and therapy. That’s my current field of
research.

5. Certainly, it’s a pleasure to interview a
Fellow of Royal Society of Chemistry. Can
you please share more about this
prestigious recognition that you have been
honoured with?

Royal Society of Chemistry, UK is one of the
biggest societies in the world. They recognise
researchers and scientists from across the world
who have significant contributions to research and
academic activity. They consider everything
depending on network and publications, the

impact factor, citation and output of research,
published in peer-reviewed indexed journals i.e.
the quality of research and also academic
experience, overall bio data. Based on the afore-
mentioned they invite one as a Fellow of the Royal
Society of Chemistry. Last year, I was invited to
become a fellow of Royal Society of Chemistry and
I got awarded this year in 2024. That was basically
an invitation given by the president of Royal
Society of Chemistry from UK, on the basis of
which some documentation one has to submit, and
they send awards, certificate and memento. That
certainly is a great achievement.

FELLOW
FRSC

6. Would you like to share any message for
the students?
Nowadays after 10+2 students move either to
become an engineer or a doctor. This is a bad
concept! The general line is very much good
enough. One can also go for a B.Sc., then masters
in any University or IIT or NIT and then Ph.D. and
post-doctoral work. Research life is also good, but
one has to be patient. It is a long journey but there
is a very good scope. If you have a wish, you can
explore and move forward. Also, as a researcher
you can be a part of new things, new methodology
which is another level of accomplishment.

48



18. Moments & Memories
together (2021-2024)

Picture 2: Our Former HoDs and professors
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Moments & Memories
together (2021-2024)

Picture 4: Departmental Laboratory
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Moments & Memories
together (2021-2024)

Picture 6: Departmental Faculty with Ex-faculty and Ex-students
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Picture 8: Semester VI students
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Moments & Memories
together (2021-2024)

Picture 10: ATOMIX, Freshers & Farewell Party (2024)
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Moments & Memories
together (2021-2024)

Picture 12: Semester VI Students doing Lab work
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Picture 14: Semester VI students at Birla Industrial & Technological Museum, Kolkata
with Dr. Arindam Rana (HOD)
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Picture 16: Semester VI Students with Dr. Biswajit Panda
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Moments & Memories
together (2021-2024)

Picture 18: Departmental Student winning Best Presentation Award at Inter-college
Seminar
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Thank you to All

In Picture (Left to Right): Departmental Faculty, Dr. Shreyasi
Dutta, Dr. Biswajit Panda, Dr. Arindam Rana (HOD), Dr.
Sitangshu Sekhar Bhattacharjee, Dr. Timir Hajari, Mr.
Manish Das, Dr. Sharmila Basu Sarkar and Dr. Pampa Guha.

Thanks for all of your support!

Published by Dr. Arindam Rana,
Head of the Department, Department of Chemistry,
City College, Kolkata
On The Behalf of the Principal, City College,
102/1 Raja Rammohan Sarani, Kolkata-700009
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Artwork 3 (By Jayashri Ghosh, Semester VI): Save More, Sustain More!
Save Water not just for one’s current needs, but to sustain the future generations.
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