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HYDROTHERMAL VENTS: KEY TO FUTURE

Abstract

Hydrothermal vents, probably one of the most fascinating phenomena occurring on Earth, are vents
that plume hot water under extreme conditions from beneath the ocean’s surface. An interesting fact
about hydrothermal vents is that they do not have permanent locations — they appear in one place for
a period of time and disappear after a few years.

But what is the connection between hydrothermal vents, space, and power? To answer this, we should
consider Enceladus — an icy moon of Saturn — where water is pluming out from its south pole. As
discussed in my paper presented at IAC24, The Oceanic World Beneath the Surface of Enceladus and
Application of Hydrothermal Vents, one of the only logical explanations for Cassini mission discoveries
regarding Enceladus’ water plumes is the possible existence of hydrothermal vents beneath its surface.
One of the compounds detected by Cassini was methane trapped in clathrate hydrates, surrounded by
water.

Yes, methane — what is believed to be a potential savior for humans in space. But the question
remains: how can we harness methane to our advantage? This paper, which I have been working on for
almost a year, aims to answer this problem. Methane trapped in clathrate, after breaking its chemical
bonds, can be used to produce heat. However, burning methane requires oxygen as an oxidizer to generate
heat and work. Fortunately, Enceladus is filled with HO, which can be broken down to provide the
necessary oxygen — but how?

One way to break water bonds and obtain the initial energy required is through photovoltaic cells.
But how can we charge them? Enceladus is the most reflective body in our solar system, making it
possible to charge batteries using reflected sunlight from the moon’s orbit. Once charged, the energy can
be transferred using microwaves to break the chemical bonds of clathrate through plasma decomposition.
On Earth, this process has been achieved using 2.45 GHz microwaves.

In conclusion, I truly believe this is a very ambitious plan — but one worth considering and developing
from now.



