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New molecules

AU,s, Adys, Adog
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Molecular materials
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 Approaching Materials with Atomic Precision Using Supramolecular
;CIuster Assemblies

4 Papri Chakraborty, Abhijit Nag, Amrita Chakraborty, and Thalappil Pradeep™

s DST Unit of Nanoscience (DST UNS) and Thematic Unit of Excellence (TUE), Department of Chemistry, Indian Institute of
6 Technology Madras, Chennai 600 036, India

Buliding Blocks

A = atomically precise clusters Supramolecular cluster Materials
B = cyclodextrins, fullerenes, nanoparticles, etc. assemblies with atomic precision



Molecular materials and their properties

Chemical forrmula

Molecular weight

Critical temperatune

Critical pressure

Critical densigy

Triple pmni temperpiure

Triple point préssune

Mormal boiling point

Mormal freezing poimt

Density of wce at normal melting point
Maximum demsity, 3.98°C
Viscosity, 255

Surfece ensicn, 257

Heat Capacity, 25°C

Enthalpy of vuponsation, 100°C
Enthalpy of fesion, 0°C
Velocity of sound, 0°C
Drielectric constant, 25°C
Electrical conductivity, 25°C
Befractive index, 25°C

Liguid compressibilicy, 10°C
Coefficient of thermal expansion, 25°C
Thermal Conductivity, 25°C

Har

[8.0148
37391°C
22.05 MPa
3150 kg/m®
0.01°C
615060 P
F0D.05C

0.0°C

918.0 kg/m’
999.973 kg/m'
(.889 mN s/m”
T2 mivim
4.1796 kl/kg K
2,257.7 klikg
3338 kifkg
[.403 km/fs
TH. 40

5 pSfm

1.333

480, ® 107 Ym N
25632 % 107" K™

0.608 WimK

Molecular formula

Molecular weight

Molecular structure

Molecular absorption and emission
Molecular reactions

Molecular assembly

Molecular co-crystals

lonization potential

Electron affinity

Phases - phase transitions
Physical properties
Electrical, magnetic
Mechanical properties
Electrochemical properties

Future?
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Advanced materials for clean water

M. Udhaya Sankar, et. al. Proc. Natl. Acad. Sci., 110 (2013) 8459-8464.

Biopolymer-reinforced synthetic granular
nanocomposites for affordable point-of-use

water purification

Mohan Udhaya Sankar’, Sahaja Aigal’, Shihabudheen M. Maliyekkal’, Amrita Chaudhary, Anshup, Avula Anil Kumar,

Kamalesh Chaudhari, and Thalappil Pradeep®

Unit of Nancsclence and Thematlc Unit of Ex

Edited by Eric Hoek, University of Califarnia,

Creation of affordable materals for cons
wister is one of the most promising ways
drinking water for all. Combining the
composites to scavengs toxic spedas
othar contaminants along with the alx
affordable, alHinclusive drinking water
without electricity. The critical proble
synthesis of stable materials that can
vously in the presence of complex s
drinking water that deposit and caus
surfaces. Hare wea show that such con
be synthesized in a simple and effactive |
out the use of electrical power. The na
sand-ike properties, such as higher shea
forms. These materials hove been used
water purifier to deliver dean drinlking 1
ity. The ability to prapare nanostrictu
ambient temperature has wide releva
water purification.

hybrid | green | appropriate technology | frugal sclence | developing world

Racidie snd Memecdnan

Madray, Chennal 600 036, India
(received for review November 21, 20012)

vatlable; and (c) continuved retention
matrix is difficult.
ate a unigue family of nanocrystalline

S 1 granular composite materials pre-

ature through an aqueous route. The

AR mposition i artributed 1o abundant -O-

i on chitosan, which help in the crys-
oxide and also ensure strong covalent
s surface to the matrix. X-ray photo-
) confirms that the composition is rich
ps. Using hyperspectral imaging, the
aching in the water was confirmed.
1o reactivate the silver nanoparticle
1l antimicrobial activity in drinking
osites have been developed that can
its in water. We demonstrate an af-
device based on such composites de-
nd undergoing field trials in India, as
spread eradication of the waterborne
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Clean water for everyone
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ACS Sustainable Chemistry & Engineering Editorial,
December 2016
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Observing water
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https://www.youtube.com/watch?v=fiJyptb XBtM



An ocean of
opportunities

Wate r p r'.ese n tS. a u n Iq u e Ko VE.art;\ri;e,‘taken &ADg‘éen;t‘)\e—mﬁfﬁ;A)p:.as;lrc:riaijév;liilig; ;thers -
opportunity to find a FromWipeda

purpose in life.
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Collaborators
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Water team at IIT: A. Sreekumaran Nair, Anshup, M. Udhaya
Sankar, Amrita Chaudhary, Renjis T. Tom, T. S. Sreeprasad,
Udayabhaskararao Thumu, M. S. Bootharaju, K. R. Krishnadas,
Kalamesh Chaudhari, Soujit Sengupta, Depanjan Sarkar, Avijit
Baidya, Swathy Jakka Ravindran, Abhijit Nag, S. Vidhya,
Biswajit Mondal, Krishnan Swaminathan, Azhardin Gnayee,
Sudhakar Chennu, A. Suganya, Rabiul Islam, Sritama
Mukherjee, Tanvi Gupte, Jenifer Shantha Kumar, A. Anil Kumar,
Ankit Nagar, Ramesh Kumar Soni, Tanmayaa Nayak, Sonali
Seth, Shihabudheen M. Maliyekkal, G. Velmurugan, Wakeel
Ahmed Dar, Ganapati Natarajan, N. Pugazhenthiran, A.
Leelavathi, Sahaja Aigal, S.Gayathri, Bibhuti Bhusan Rath,
Ananthu Mahendranath, Harsh Dave, Erik Mobegi, Egor Moses,
Hemanta R. Naik, Sourav Kanti Jana,...

Avula Anil Kumar, Chennu Sudhakar, Sritama Mukherjee,
Anshup, and Mohan Udhaya Sankar

Funding: Department of Science and Technology, Government
of India
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PhD Theses: Bindhu Varughese, M. R. Resmi, M.
Venkataramanan, N. Sandhyarani, R. Selvan, A.
Sreekumaran Nair, M. J. Rosemary, Renjis T. Tom, C.
Subramaniam, Jobin Cyriac, V. R. Rajeev Kumar, D. M.
David Jeba Singh, Akshaya Kumar Samal, E. S. Shibu, M.
A. Habeeb Muhammed, P. R. Sajanlal, T. S. Sreeprasad, J.
Purushothaman, T. Udayabhaskararao, M. S. Bootharaju,
Soumabha Bag, Robin John, Kamalesh Chaudhari, Ammu
Mathew, Indranath Chakraborty, Radha Gobinda Bhuin,
Ananya Baksi, Amitava Srimony, Anirban Som, Rabin Rajan
Methikkalam, K. R. Krishnadas, Soujit Sengupta, Depanjan
Sarkar, Atanu Ghosh, Rahul Narayanan, Avijit Baidya,
Shridevi Bhat, Papri Chakraborty, Swathy Jakka Ravindran,
C. K. Manju, Abhijit Nag, S. Vidhya, Jyoti Sarita Mohanty,
Debasmita Ghosh, Jyotirmoy Ghosh, Md. Bodiuzzaman,
Biswajit Mondal, Tripti Ahuja, Esma Khatun, Krishnan
Swaminathan, K. S. Sugi, Amrita Chakraborty, Sudhakar
Chennu, Sritama Mukherjee, Madhuri Jash, Sandeep Bose,
Md. Rabiul Islam, Pallab Basuri, Mohd Azhardin Ganayee,
Tanvi Gupte

>25 Post-doctoral fellows, >130 masters students and
visitors
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