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Modern chemis
orn

Lowe, D. Laboratory history: The chemistry chronicles. Nature 521, 422 (2015). https://doi.org/10.10
AQ/E21A422 1



That gave materlals and the modern_
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But matter is becomi

nNg
ATOMICALLY PRECISE

Vivek Yadav, et. al. Nature Communications
2025

Organic and inorganic matter too are becoming atomically p
recise



Clusters - Quantum materi
als. .
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HRMS of Au25(PET)18-




They make high quality crystals



Semiconductor quantum d
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Chasing the ‘Cluster’ D
reams




Precision is at another lev

el

Power of chemistry - Anything can be made
Phenine nanotube (pNT

23 ™)

— Yamamoto coupling

— Suzuki-Miyaura coupling

— Baurle/Yamago/Isobe coupli
ng
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H. Isobe et al. Science 2019, 363, 1
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They are addressing sustainability challe
nges
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Akira Fujishim

. ormeMPresident of Tokyo University of Scienee
Director, Phcatalysis International Research Imit@rr; TUS
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We developed enwronmentally frlendly water positive nanoscale materlals for affordable sustalnable and rapid remov

al of arsenic from drinking water.

There are over 1700 community installations across the country, serving 1 3 million people with arsenic and |ron—free W

ater every day.

—



Implemention - From 25 KLD to 2 MLD

Large water supply schemes Retrofitted Water Purification Plant

Capacity: above 1 MLD Capacity: 0.1-1 MLD

5 schemes in use across India Over 180 units in use across India



Can Water — Mother of all Solvents — Be a
New Medium for Chemical Synthesis?
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Sand, the ubiquitous mate

Images from Wikipe
Aia
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Optical image of silica

Ground silica



Weathering of minerals in microdroplets

Spoorthi, et. al., Science, 2024



Ruby, fused alumi
na




Mechanism of nanoparticle formation

Mother droplet NP formation

Physical effects
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Salts bring down the potential

Jamshia Sulthana et al., Patent application, unpubli
shed



Disintegration of quartz particles suspended
In NaCl solution. (A to D) Transmission electr
on microscopic (TEM) images of quartz after
electrospray of quartz suspension in varying
concentration of NaCl (5 ppm, 0.5 ppm, 0.1
ppm and 0.05 ppm respectively) at an applie
d potential of 2.0 kV, with a tip-to-substrate
distance of 1.5 cm. High-resolution TEM ima
ge of a particle shown in the inset. The plane
shown i1s (110), where d is lattice spacing.



Disintegration of quartz pa
rticles in charged water mi
crodroplets containing aci
d (HCI) and salt solutions a
t ppm levels. (A-F) Transmi
ssion electron microscopic
(TEM) images showing mo
rphological variations of g
uartz particles (suspended
in different alkali metal chl
oride solutions) after electr
ospray at an applied poten
tial of 2.0 kV, with a tip-to-
substrate distance of 1.5 ¢
m and salt concentration o
f 0.1 ppm. (G-J) TEM imag
es of quartz particles susp
ended in different sodium
halide solutions (NaF, NaCl
, NaBr, and Nal, respectivel
y) following electrospray u
nder identical conditions (
2.0 kV, 1.5 cm, 0.1 ppm). Di
stinct morphological featur
es highlight the influence
of ionic composition on di



Grand unification of synthe
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50-90 MV c
m-1












Vision
Make soil using proce

ssed wastewater and
make deserts bloom.

Functional nanomateri
als!

No solvents
Ambient conditions
Sustainable
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