Cracks & zig-zags:

B’luru scientists

discover new play of water with clay
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Bengaluru: What happeis
when water pushes its wg
through clay? Scientists h
Bengaluru report that the a:-
tion can look surprisingly dr:-
matic, with twisting finger,
zig-zag pathways and evel
crack-like fractures spreadinz
through the material.

Researchers from Rama
Research Institute (RRI) haw
discovered two previously un
reported patterns. The studs
published in New Journal of
Physics, focused on what sci
entists call “fluid flow instabi
lity” — a disturbance tha
forms where one fluid pushes
another aside. Indaily life, peo:
ple encounter fluids of diffe-
rent thicknesses all the time.
Honey flows more slowly than
water, while toothpaste can
briefly hold its shape.

Clay suspensions belong to
thissecondcategory, knownas
non-Newtonian fluids. When
water is forced through them
ina confined space, branching

channels begin toform.

To study this behaviour,
the researchers created clay
mixtures using different ad-
ditives, including common
salt and chemicals that alter
the clay’s elasticity. The ex-
periments were conducted
insideanarrow gap between
two circular glass plates, an
arrangement known asa He-
le-Shaw cell.

As water spread outward
through the clay, it produced
strikingradial patterns. “An
observation particularly ex-
citingwasthatof new modes
of finger propagation, na-
mely, zig-zag and skewering.
The appearance of thesemo-
des was unexpected and had

The clay’s elasticity
determines the kind
of patterns formed.
Additives such as
sodium chloride and
potassium chloride
make the clay rigid
and brittle

never been reported in pre-
vious studies,” said Ranjini
Bandyopadhyay, senior pro-
fessoratthe institute and co-
author of the study.

The team found that the
clay’s elasticity determined
the kind of patterns formed.
When the clay mixture was
less elastic, water created
uneven, pathways that bent
into zig-zag shapes or pierced
through surrounding struc-
tures in a “skewering” pat-
tern. But when additives
such as sodium chloride and
potassium chloride were in-
troduced, the clay became far
morerigid and brittle.

Under those conditions,
the advancing water no longer

created channels. Instead, the
clay fractured. “It’sliketaking
a sharp object and banging it
on a piece of glass,” Bandyo-
padhyay explained. “The glass
just cracks.”

Researchers say the fin-
dingscould havepracticalapp-
lications in industries where
controlling fluid movement is
important. During oil extrac-
tion, for instance, fluids are in-
jected into rocks to push trap-
ped oil outward. But unstable
finger-like pathways can redu-
ce recovery efficiency because
the injected fluid bypasses
parts of the oil reservoir.

“Instabilities are not desi-
redduringoilrecovery. Youne-
ed to understand instabilities
to control them,” Vaibhav Raj
Singh Parmar; lead author of
the study and PhD student at
theinstitute, said.

The researchers also say
the work may help scientists
better understand how clays
moves in naturaland industri-
al settings, including through
pipelines and underground
formations.
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