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Podgorski et al., Science 368, 845–850 (2020) 22 May 2020
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Analysis based on machine learning models 











Our dreams become reality 

with materials



Source: 

Intechopen

Water is incomplete without this table



AB(s) = A+(aq) + B-(aq)

Ksp = [A+][B-]



A plant to make supported nanomaterials for water 

purification; with capacity of 4.5 tons per month, 2007

World’s first nanochemistry-based water purifier

Chemistry world

First ever 

nanotechnology 

product for clean 

water

1. Patents: A method of preparing purified water from water 

containing pesticides,  Indian patent 200767

2. Extraction of malatheon and chlorpiryhphos from drinking 

water by nanoparticles , US 7,968,493 A method for 

decontaminating water containing pesticides, EP 17,15,947

Product is marketed now by a Eureka Forbes Ltd.

Several new technologies are now  available



Water purification, history

T. Pradeep and Anshup, Thin Solid Films, 2009
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Candidate contaminant list

Contaminants regulated by EPA

(a): Halogenated organic (b): Metal (c): Organochlorine pesticide (d): Inorganic 

salt (e): Biological contaminant (f): Nuclear (g): Benzo derivative (h): Carbamate 

pesticide (i): Pesticides (others) (j): Unclassified (k): Triazine derivative pesticide 

(l): Organophosphorus pesticide (m): Organobromine pesticide (n): Non-metal 

(o): Nitrophenol derivative, (p): Dioxin, (q): Benzo and halogenated organic (r): 

Organometallics

Category-wise distribution of contaminants regulated by USEPA and

future contaminants

Future of water purification: An enigma with some pointers 

Noble metal nanoparticles for water purification: A critical review, T. Pradeep and Anshup, Invited critical review, Thin Solid 

Films, 517 (2009) 6441-6478 (DOI: 10.1016/j.tsf.2009.03.195).



Arsenic species of relevance





Pourbaix diagram of iron.



Müller, K. et al. Water research, 2010, 44, 5660 -

5667. 18

Distribution of arsenite species
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Inoue, K. Advances in Materials Physics and Chemistry, 2018, 8, 51-70.
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Müller, K. et al. Water research, 2010, 44, 5660 -5667 
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Distribution of arsenate species

Sisi Q. et al. J. Environ. Eng., 2013, 139, 368-374



ACS Sustainable Chemistry  & Engineering Editorial, 

December 2016

Clean water for everyone



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

Water positive materials
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How to make?
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What is special?



10µm

A B

Live/dead staining experiments



No nanotoxicity



A. Anil Kumar, et. al. Adv. Mater., 29 (2016) 1604260.

Variety of materials



Mechanism



Chennu Sudhakar, et al. ACS Sustainable Chemistry & Engineering, 6 (2018) 9990-10000.

Modeling surfaces



A. Anil Kumar, et. al. Adv. Mater., 29 (2016) 1604260.

Lab studies



Capacitive Desalination (CDI)

Our new company

30

Soujit Sengupta, Rabiul Islam and others



Various stages of electrode preparation 



32

A Covalently Integrated Reduced Graphene Oxide -Ion 

Exchange Resin Electrode for Efficient CDI

Rabiul et al., Adv. Mater. Interfaces 2021, 8, 2001998



Products under implementation

Vijay Sampath and Tullio Servida



Evolution of materials to products

Ankit Nagar and T. Pradeep, ACS Nano 14 (2020) 6420-6435.



Installations made by four companies

India’s water is being monitored

IITM/IISc





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



Indian Institute of Technology 

Madras

Bhaskar Ramamurthi/V. Kamakoti

Manswita Mandal for help with the slides

Associate Editor


