INDIATODAY

India just solved hydrogen's toughest
challenge, and it came from a Pune lab

MIT-WPU researchers have achieved a world-leading hydrogen breakthrough, storing
hydrogen in just two hours instead of the global norm of 18. Their new LOHC system
makes hydrogen safer, cheaper. and easier to transport, placing India among the top
innovators shaping the future of clean energy.
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Pune may have just delivered the breakthrough India’s clean-energy mission was
waiting for. A team of researchers at MIT World Peace University (MIT-WPU) has
developed a safer, cheaper way to transport hydrogen — solving what experts
have long called the biggest bottleneck in India’s hydrogen future.

Their innovation: a Liquid Organic Hydrogen Carrier (LOHC) system that can store
and move hydrogen in a non-flammable, non-explosive liquid form, at normal
temperature and pressure. No 253°C cryogenic cooling. No ultra-high-pressure
cylinders. No massive logistical bill. Just a stable liquid that behaves like any other
industrial fuel.
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MIT team develops form of
hydrogen safe to transport

dia.com

Pune: Rajib Kumar Sinha-
ray, professor at MIT-WPU,
recalled the day when his
doctoral student Nishant Pa-
til rushed to tell him that the-
ir experiment was a success
__15.61itres of carrier liguid
absorbing11,0001itres of hyd-
rogen, and the resultantliqu-
id was stable.

Hydrogen, an extremely
light gas, is notoriously diffi-
cult to tame because it explo-
des. “That it could now be
carried in a bucket, perfectly
safe and non-flammable was
amiracle,” Sinharay said.

Hydrogen is the cleanest
fuel but is underused in vehi-
cles and other systems be-
cause of its highly explosive
nature and extreme condi-
tions for transport, either as
compressed gas in high-pres-
sure tubes or as cryogenic li-
quid in insulated tankers,

This breakthrough can
accelerate the country’s hyd-
rogen mission and reshape
clean-energy logistics for
transport and heavy indust-
ry, expertssaid

The MIT-WPU team’s ef-
fort was to develop a form of
hydrogen that can be easily
transported. The team took
up the experiment in 2023

WHAT THE RESEARCH ACHIEVED

»Hydrogen storage completed

>Ability to store 11,000 litres

in just two hours vs 18 of hydrogen in only 15.6
hours, globally litres of carrier liquid
»Lower operating »Recovery of 86%
temperature (130°C) and hydrogen during
pressure (56 bar) dehydrogenation

“ For hydrogenation, the product is taken out and put back
in the reactor to dehydrogenise. The reactor capacity is
just 0.5 litres. We want to scale it up to a continuous process with

areactor of 1,000 litres

Rajib Kumar Sinharay | professo AT sir-weu

when Ohm Cleantech Priva-
te Limited (OCPL) approa-
ched them.

“We could bind hydrogen
to a carrier liquid at 130 deg-
rees celsius and 56 bar pres-
sure, a process called hydro-
genation. It can be easily
transported at room tempe-
rature and pressure to the
destination where it can be
dehydrogenised with an 86%
efficiency. The carrier liquid
isreusable," Sinharay said.

The feasibility study to
engineer the liquid organic
hydrogen carrier system to-
ok two months, followed by a
few monthsof evaluatingthe
study, selecting and buying
equipment, another two
months to come up with the
first positive results, and

then six months of checking
for consistency in results.

“Itisjustaconcept, butin
future, the liquid itself could
be used inengines, which wo-
uld then dehydrogenate and
utilise the hydrogen produ-
ced. Thisapproach could pro-
vide greater stability for the
vehicle," Patil added.

OCPL founder Siddharth
Mayur said that there was no
documented methodology in
India, which meant the rese-
arch team had to conceptua-
lise and build the entire pro-
cess from scratch, along with
their team. Research advisor
Datta Dandge said the ability
to transport hydrogen like
any other industrial liquid
removes long-standing safe-
tyand regulatory barriers,
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MIT-WPU Researchers Develop New
Hydrogen Transport Method

Researchers at MIT World Peace University (MIT-WPU) have developed a Liquid
Grganic Hydrogen Carrier (LOHC) system that enables hydrogen to be transported in a
stable liguid form at normal temperature and pressure. The technology aims to
address long-standing safety, storage and cost challenges that have limited the wider
use of hydrogen in India’s clean-energy transition.

“The first fifty days showed no reaction, but we continued the trials," said Principal
Investigator Prof (Dr) Rajib Kumar Sinharay. “Nearly ten months and close to a
hundred experiments later, the team achieved the desired outcome.”

OCPL founder Siddharth Mayur said the progress supports efforts to build a safe and
scalable hydrogen-transport solution and aligns with national initiatives on green
hydrogen. The method remains confidential as OCPL advances international patent
filings.

Hydrogen is considered a clean fuel option, but its commercial use has been

constrained by its explosive nature and the conditions required for transport. Current
approaches involve either compressing hydrogen to very high pressures or liguefying
it at -253°C, both of which require specialised equipment and significant investment.

MIT-WPUs LOHC approach uses a two-stage chemical process. In the hydrogenation
stage, hydrogen is bonded to an organic liquid designed to carry it safely. At the
destination, the hydrogen is released in a dehydrogenation stage, and the carrier
liquid can be reused. The hydrogen-rich liquid can potentially be transported using
existing fuel tankers, storage containers and, in some cases, standard pipeline
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Pune Lab Cracks Hydrogen’s Biggest

Barrier, Pushing India Ahead in Clean
Energy

By Aachlethe Kakde Decomber13 1015 W Q)

Researchers at MIT World Peace Usniverssty (MIT-WPU) n Pune have achieved a remarkable advancement in
hydrogen techaology, significantly chorteaing hydrogen storage time and overcoming a major obstacle in the
trazestion to clean energy. This innovetion positions India emong the forefront of global hydrogen reseerch and
bolsters the country ™2 clean enargy trajectory.

Addressing Hydrogen's Key Challenge

The promise of kydrogea as a clean fuel kas been long obsiructed by challenges in its storage and transportation.
(@ ional method itate extreme cooling to cryogenic temperatures or depead on high-pressure
containment, which ncreases costs and safety conceras for large-scale applications. Researchers at MIT-WPU
have now directly acdressed this issue.

Their inrovative soluton reduces hydrogen siorage time to merely two hours, a remarkable enharcement
compared to the global average of 18 hours. greatly improving v for and luses.

Advancement with LOHC Techaclogy

At the heart of this breaktbrough iz the Liquid Organic Hydrogen Carrier (LOHC) eystem, which allows
hydrogen to be chemically bondad within a stable liquid. Unlike traditional kydrogen storags meathods, this
LOHC does not sequire ultrs-low temperaturee or high precaures. It remeirs aon-flammable and non-explosive at

ambient temperature and presavre. maling handling easier and exhancing safety.

This techaique enables hydrogen to be stored and transperted 1n 2 manaer akin to standard industaal liguids,
alleviating infrastructure demands and lowering logistical expenses.

Safer, More Affordable, and Scalabla

By removing the necessity for specialized cryogeatc or high-pressure systems. the LOHC method provides a
cost-effective and scalable solution for hydrogen supply chams. Experts believe this could hasten the adoption of
hydroger across various sectors. acluding heavy mdustry. transportation, and energy storage.

This breakthrough i anticipated to be crucial in India’s developing hvdrozen economy and assist in meeting
national objectives for the deploy of clean and ble energy.
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New cost-effective
tech to transport

liquid hydrogen

IN A BOOST to India’s clean
energy ambitions,
researchers at MIT World
Peace University in Pune
have pioneered a safer and
more cost-effective techno-
iogy to transport hydrogen
— a fuel poised to play a
crucial role in decarbonising
the economy.
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MIT-WPU researchers pioneer safer
liquid hydrogen transport system

NL CORESSPONDENT
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JAMMU TAWL: In a sig
nificant boost to India’s clean
energy ambitions, research.
ers at MIT World Peace Uni-
versity (MIT-WPU) have
pioneered a safer and more
cost-effective technology to
transport hydrogen — a fuel
poised to play a crucial role in
decarbonizing the economy.
The team has successiully
engineered a Liquid Organic
Hvdrogen Carrier (LOHC)
system capable of transport-
ing hydrogen in a stable liquid
form that is non-flammable,
non-explosive, and manage-
able at normal temperature
and pressure. This break-
through effectively removes
one of the biggest barriers

slowing the widespread use
of hydrogen in India.Prof,
(Dr.) Rajib Kumar Sinharay,
Principal Investigator, said:
“The first fifty days showed
no reaction at all, but we
refused to step back. Nearly

ten months and close toa hun-
dred trials later, we crossed a
milestone that had never been
achieved anywhere,
Building an entire meth-
odology from scratch was
challenging, but it proved

that persistent science always
pays off."Prof. Datta Dandge,
Research Advisor, said: “The
ability to transport hydro-
gen like any other industrial
liquid removes long-standing
safety and regulatory barri-
ers.

This breakthrough can
accelerate the entire hydro-
gen mission for the country
and reshape clean-energy
logistics for transport and
heavy industry,"Project
Fellow and Ph.D student
at MIT-WPU Nishant Patil
shared: "Working on a
breakthrough with national
impact has been a defining
experience. It strengthened
my resolve to contribute to
innovations that can shape
India’s clean-energy future.”
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