Indian Inventions

Lunar Water

The Moon’s Hidden Treasure

What if the driest-looking place in the sky is
actually hiding water? Let's explore how the

Moon went from “dry desert” to “cosmic oasis”.

Water on the Moon? Seriously?

Look up at the Moon on a clear night. That
glowing ball seems cold, dusty, and dry. For a
long time, scientists believed that the Moon
was completely waterless. After all, there's no
atmosphere, no clouds, no rain, no oceans,
nothing like Earth.

But that changed with one simple question:
What if the Moon isn't as dry as we think?

In 2009, NASA's LCROSS mission decided to
crash a rocket into a dark crater at the Moon’s
south pole to see what would fly out. And what
flew out wasn't just dust, it was water vapor
and ice particles. Decades of assumptions

gone in an instant.
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And here's the best part: India’s Chandrayaan-1

orbiter had already spotted signs of water
using an onboard NASA instrument called the
Moon Mineralogy Mapper (M3). It detected
water molecules (H20) and hydroxyl (OH) in

the Moon’s surface soil.

How does ice stay frozen when

there's no refrigerator up there?

Some parts of the Moon are always in shadow.
These areas, called permanently shadowed
regions (PSRs), are so cold (as low as -240°C)
that ice can stay frozen for billions of years.
These are found in craters near the lunar poles
that sunlight never reaches, not even a single

beam.

Where Is This Lunar Water Hiding?

* Permanently shadowed regions

* Molecules in the Lunar Soil: Water
molecules are also mixed with Moon dust in
very small amounts. Imagine microscopic
beads of water stuck to grains of dirt. This
water comes and goes, depending on how

much sunlight hits the surface.
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e Thin Water Vapour in the Exosphere: The
Moon doesn't have a real atmosphere, but
it has a super-thin "exosphere" where some
water molecules float around briefly before

escaping info space.

Why Does Lunar Water Matter?

Rocket Fuel Production: Water (H20) can be
split info hydrogen and oxygen, the building
blocks of liquid rocket fuel. Future missions
could use Moon water to refuel on the Moon
itself, saving huge costs of launching

everything from Earth.

Sustaining Life: Astronauts need water to
drink, grow food and even breathe (by

extracting oxygen).

Moon Bases and Beyond: Permanent lunar
bases (yes, like in sci-fi movies) become more
realistic when local water is available. It could
serve as the foundation for deeper space

missions to Mars and beyond.

In short, water is the key to turning the Moon
from a pitstop into a platform for space

exploration.

Challenges in Extracting Lunar Water

Difficulty in Extraction: Most of the Moon’s
water is locked inside lunar soil or trapped in
tiny glass beads left behind by ancient volcanic

eruptions.

To get that water out, we'd need to heat, melt
or chemically process the material. It takes a
lot of energy, and that's not easy to come by in

a place with no power plugs.

Harsh Lunar Conditions: The Moon is a
Temperature Nightmare. In sunlight, it can
reach 121°C (250°F)—hot enough to boil water.
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In the shade, temperatures can plunge to
-157°C (-250°F), cold enough to freeze steel.

So any tanks, pipes, or machines would need to
survive both blazing heat and deep freeze,
sometimes within a few feet of each other.

Small Quantities: Yes, lunar water is precious,
but there are relatively small amounts of ice or
molecular water.

To support astronauts, build Moon bases, or
make rocket fuel, we'd need to mine and
process huge volumes of dusty material, all for
just a few drops of water. The cost, effort and
tech needed are still being figured out.

Missions and the Future

e NASA’s Artemis Program aims to return
astronauts to the Moon and explore its
south pole, where ice is most likely to be
found.

¢ India’s Chandrayaan-3 successfully soft-
landed near the south pole in 2023. Its
robotic rover confirmed mineral data and is
part of a broader effort to understand
lunar water chemistry.

e China's Chang'e missions are gathering
lunar samples and bringing them back to
Earth for analysis.

So the next time you gaze at the Moon,
remember: it's not just a glowing ball in the
night sky. It's a cosmic oasis, holding the key to
our future among the stars.
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