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Weathering in Nature



Sand, the Ubiquitous Material
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Ground silica Optical image of silica



Weathering of Minerals in Microdroplets

Spoorthi, et. al., Science, 2024
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Ruby, Fused Alumina



Surface force

Separatio

n due to 

cleavage

The process of cleavage and surface reconstruction visualized with first-principles simulations 

Mechanism: Cleavage



B No slip Slip

Localized slip

Stacking fault 

(𝑥, ݖ ∈ [0,1]) - fractional coordinates 

This instability leads to the formation of a

stacking fault on the (010) plane, achieved

with slip localized at (010) plane

Mechanism: Slip
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Mechanism of nanoparticle formation



Au25, Ag25, Ag29
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New molecules
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We developed environmentally friendly water positive nanoscale materials for  affordable, sustainable and rapid removal of 

arsenic from drinking water.

There are over 1700 community installations across the country, serving 1.3 million people with arsenic and iron-free water 

every day.



Installations made by four companies

India’s water is being monitored

IITM/IISc
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Vision

Make soil using 

processed wastewater 

and make deserts 

bloom. 

Thanks to ChatGPT
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Conclusions

Natural minerals break spontaneously in charged water microdroplets

It occurs only in water… so far
Studies on a variety of materials

Facile due to proton-induced slip

Detailed investigations are essential to know more

Implications to the production of specific nanomaterials and soil in general
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Observing water
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