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INTRODUCTION:
UNLOCKING THE
COLD SECRETS OF
A NOBLE GAS

What Is The
Freezing
Point Of
Neon

When we think of neon,
vivid red-orange glow
of signage and artistic
lighting often comes to
mind. This noble gas,
nestled in Group 18 of
the periodic table, is
famous for its chemical
inertness and its ability
to emit brilliant colors
when electrified. But
beyond its visual
appeal, neon holds
fascinating physical
properties—especially

at extremely low
temperatures. One of
the most fundamental
of these properties is
its freezing point.
Understanding what is
the freezing point of
neon not only satisfies
scientific curiosity but
also has practical
implications in
cryogenics, materials
research, and industrial
gas handling. In this
article, we will explore
the exact temperature
at  which neon
transitions from liquid
to solid, compare it
with other noble gases,
and discuss why this
seemingly niche detail
matters in the broader
context of physics and
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engineering.

WHAT IS NEON? A
BRIEF OVERVIEW

Neon (chemical symbol
Ne, atomic number 10)
is a colorless, odorless,
monatomic gas under
standard conditions. It
is the second lightest
noble gas after helium
and is relatively rare in
Earth’s

atmosphere—only
about 0.0018% by
volume. Neon is
typically obtained
through the fractional
distillation of liquid air.
I[ts most common use
is in neon lamps and
signs, where an
electric discharge
excites the gas to
produce a
characteristic reddish-
orange glow. However,
neon also plays a role
in high-voltage
indicators, wave meter
tubes, and specialized
cryogenic refrigeration

systems.

To comprehend what
is the freezing point
of neon, we first need
to understand the
states of matter as
they apply to noble
gases. Like all
elements, neon can
exist as a gas, liquid,
or solid depending on
temperature and
pressure. Under
standard atmospheric
pressure, neon
becomes a liquid at
about 27 K (=246 °C)
and freezes into a solid

at an even lower
temperature.
UNDERSTANDING

THE FREEZING
POINT: A BASIC
DEFINITION

The freezing point is
the temperature at
which a substance
changes from a liquid
to a solid at a given
pressure. For pure
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substances, this is the
same temperature as
the melting point—the
point at which the solid

becomes liquid.
However, due to
supercooling  effects,

the observed freezing
point can sometimes
be slightly lower than
the melting point if the
liquid is cooled
carefully. In scientific
literature, the term
“freezing point” is
often used
interchangeably with
“melting point” for the
equilibrium transition.
For neon, both values
converge at precisely
24.56 kelvin (K) at
standard atmospheric
pressure.

THE EXACT
ANSWER: WHAT IS
THE FREEZING
POINT OF NEON?

The freezing point (or
melting point) of neon
is 24.56 K (—-248.59

°C or —415.46 °F). This
is an extremely low
temperature, only
slightly above absolute
zero (0 K or —273.15
°C). To put this in
perspective, the
freezing point of water
(0 °C) is a staggering
273.16 K—over eleven
times higher. Even the
freezing point of
oxygen (approximately
54 K) is more than
double that of neon.
This exceptional
coldness places neon
among the hardest
gases to solidify,
surpassed only by
helium (which remains
liquid down to absolute

zero at normal
pressure) and
hydrogen (which

freezes at about 14 K).

The precise value of
24.56 K has been
established through
rigorous experimental
measurements. The
exact figure can vary



slightly due to isotopic
composition (neon-20,
neon-21, and neon-22
have slightly different
thermodynamic
properties) and
pressure conditions,
but for all practical
purposes, 24.56 K is
the accepted standard
freezing point of neon
at 1 atmosphere.

Temperat
ure
Conversio
ns for the
Freezing
Point of
Neon

e Kelvin: 24.56 K
¢ Celsius:
—248.59 °C

¢ Fahrenheit:
—415.46 °F

e Rankine: 44.21
°R

COMPARING THE
FREEZING POINT
OF NEON WITH
OTHER NOBLE
GASES

Neon belongs to the
family of noble gases,
each with unique
freezing points that
follow periodic trends.
Below is a comparison
of the freezing points
(at 1 atm) for all stable
noble gases:

Freezing Freezing
Point Point
(K) (°C)

— (does

Noble Atomic
Gas Number

Helium 2 not _
(He) freeze at

1 atm)
Neon
(Ne) 10 24.56 —248.59
Argon
(AN 18 83.81 -189.34
Krypton 3¢ 11595 -157.20
(Kr)
Xenon
(Xe) 54 161.36 -111.79
Radon
(R) 86 202.0 -71.15
Helium is unique

because under normal
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pressure it remains
liqguid all the way to
absolute zero; it
requires high pressure
(about 25 atm) to
solidify. Neon's
freezing point is the
second lowest among
the noble gases,
reflecting its low
atomic mass and weak
van der Waals forces
between atoms.

This comparison helps
answer what is the
freezing point of
neon relative to its
peers and underscores
why neon is often used
in cryogenic research
where very low
temperatures are
needed, but not as low
as those required for
helium.

WHY KNOWING
THE FREEZING
POINT OF NEON
MATTERS

While the freezing

point of neon might
seem like an obscure
fact, it has several
important applications
in science and
industry:

1.
Cryogenic
Engineeri
ng and
Liquefacti
on

Neon is commercially
produced by liquefying
air and then distilling
the components.
Knowing its freezing
point is essential for
designing efficient
refrigeration cycles to
keep neon in liquid
form (for storage or
transport) without



accidentally solidifying
it. Liquid neon is used
as a cryogenic
refrigerant in certain
cooling systems,
particularly for infrared
detectors and
superconducting
electronics. Its freezing
point dictates the
temperature range
over which it can
remain liquid.

2.
Fundame
ntal
Physics
Research

Solid neon provides a
unique crystal lattice
with weak bonding,
making it an ideal
matrix for trapping

spectroscopic studies.
The freezing point
determines the
conditions needed to
create solid neon
samples. Additionally,
neon’s behavior near
its freezing point helps
test theories of
condensed matter and
phase transitions.

3.
Analytical
Chemistr
y

In gas chromatography
and mass
spectrometry, neon is
sometimes used as a
carrier gas or as a
calibration standard.
Understanding its
phase diagram,
including the freezing
point, ensures that

other atoms or ‘!
molecules for !'nstruments are
6 What Is The Freezing Point Of 2025-09-25

Neon



What Is The Freezing Point Of Neon 7

PREEZINGVROINTafe
temperature

parameters to prevent
solidification in
capillaries or detectors.

4. Space
and
Atmosph
eric
Science

Neon is present in
trace amounts in
planetary atmospheres
and the interstellar
medium. Knowledge of
its freezing point helps
model the formation of
ices on cold celestial
bodies and the
composition of outer
planet atmospheres.

HOW IS THE

OF NEON
MEASURED?

Measuring such an
extremely low freezing
point requires
sophisticated cryogenic
equipment.
Researchers typically
use a cryostat—a
device that can reach
temperatures close to
absolute
zero—combined with
precise thermometry.
One common method
involves cooling a
sample of high-purity
neon gas in a small
container. As the
temperature drops, the
gas condenses into a
liquid. Further cooling
eventually causes the
liquid to solidify. The
temperature at which
the last bit of liquid
disappears is recorded
as the freezing point.

Thermometers used for
these measurements



include platinum
resistance
thermometers
(calibrated to
cryogenic standards),
thermocouples, or
silicon diode sensors.
To ensure accuracy,
the experiment is
repeated under
controlled rate of
cooling and warming.
The freezing point of
neon has been
determined to an
uncertainty of less than
0.01 K, thanks to
decades of
metrological work.

Interestingly, neon can
exhibit supercooling:
the liquid can be
cooled below its
freezing point without
solidifying. In such
cases, a small
disturbance or the
introduction of a seed
crystal triggers rapid
solidification. This
property is common in
many substances but is

particularly
pronounced in neon
due to its simple
atomic structure.

FASCINATING
FACTS ABOUT
SOLID NEON

Once you know what
is the freezing point
of neon, it's natural to
wonder what solid
neon is actually like.
Here are some
intriguing details:

e Crystal
Structure: At
atmospheric
pressure, solid
neon forms a
face-centered
cubic (FCC)
lattice—the same
structure as
many metals like
copper and
aluminum. This
arrangement
maximizes the
packing of
spherical atoms
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held together by
weak van der
Waals forces.
Density: Solid
neon is relatively
dense for a
cryogenic solid,
with a density of
about 1.51 g/cm3
at its freezing
point. This is
about 40%
greater than
liquid neon at its
boiling point.
Color: Contrary
to the glowing
gas, solid neon is
colorless and
transparent. In
bulk, it appears
white or
translucent due
to light
scattering from

grain boundaries.

Bond Strength:
The energy
holding neon
atoms together
in the solid is
extremely

weak—only
about 0.02 eV
per atom. This
makes solid neon
one of the softest
known solids,
easily deformed
under minimal
pressure.

e Thermal

Expansion: Like
most solids, neon
expands when
heated, but its
coefficient of
thermal
expansion is
unusually high
because of the
weak interatomic
forces. This
property is
important in
cryogenic
engineering
where
components
must be
designed to
accommodate
dimensional
changes.



PRACTICAL
CONSIDERATIONS
FOR HANDLING
NEON AT LOW
TEMPERATURES

For anyone working
with neon in a
laboratory or industrial
setting, the freezing
point is a critical safety
and operational
parameter. If liquid
neon is allowed to
become too cold
(below 24.56 K), it will
solidify, potentially
clogging transfer lines
or cryostats.
Conversely, if solid
neon warms above that
temperature, it melts
back into a liquid.
Maintaining a stable
temperature in a
cryogenic system
requires careful control
of cooling power and
heat input.

Because neon’s boiling
point is around 27 K (at
1 atm), the liquid range

10

(from freezing to
boiling) is only about
2.5 degrees wide. This
narrow window makes
liquid neon less
forgiving as a coolant
compared to liquid
nitrogen (which has a
range of about 25 K) or
liquid helium (which
has a wide range down
to its lambda point).
However, the
advantages of
neon—such as its
chemical inertness and
higher cooling capacity
per liter than liquid
helium—often

outweigh the
operational challenges.

CONCLUSION: THE
CcooL
SIGNIFICANCE OF
NEON’S FREEZING
POINT

In answering what is
the freezing point of
neon, we uncovered a
precise temperature of
24.56 K (—248.59 °C)
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that places neon
among the most cold-
resistant elements.
This number is far from
trivial: it defines the
boundaries of neon’s
liquid state, influences
the design of cryogenic
equipment, and
provides insight into
the behavior of simple
atomic solids. From
fundamental physics to
practical cryogenics,
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the freezing point of
neon is a cornerstone
property that helps
scientists and
engineers harness the
unique characteristics
of this noble gas.
Whether glowing in a
sign or frozen into a
crystalline lattice, neon
continues to awe
us—both for its beauty
and its remarkable low-
temperature behavior.



