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Radioactive decay
rate depends on
chemical
environment
Tas Walker

Simplified hypothetical internal structures of the four jovian planets (after Morrison et al.).7
Hydrogen and helium are the primary constituents of Jupiter and Saturn, while compounds
of carbon, nitrogen and oxygen comprise a large part of Uranus and Neptune. Radii are
labelled in 1000-km units.

that there are currently five stars in our
solar system — five suns! The authors
of this article admit that their model is
‘still debatable’.
So how do we explain the excess
energy given off by the jovian planets?
When God created these planets, the
total energy they contained was the
sum of the work He supplied plus any
gravitational potential energy. The total
energy of these processes was converted into heat and this is the source
of the primordial energy. Uniformitarians postulate that the primordial
energy was derived from accretion in
the solar nebulae. Both models give
the same result — the jovian planets
were initially hot. It is only because
the uniformitarian assumes the planets
are billions of years old that he runs
into problems.
However, once we accept that the
jovian planets are young, the excess
energy problem disappears. There is
no need of a solution. Since the jovian
planets have only recently been formed,
they do not need nuclear processes to
keep them hot for non-existent evolutionary aeons. Rather, they are only
thousands of years old and have been
hot since they were created.
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Radioactive dating is claimed to
prove that the earth is billions of years
old, but the methods are based on a
number of unprovable assumptions.
For example, it is assumed that radioactive decay rates have not changed in
the past. Specifically, geochronologists
assume that radioactive decay rates are
unaffected by physical conditions like
temperature and pressure. They also
assume they are independent of the
chemical environment.
The atomic nucleus is extremely
tiny compared with the overall size
of the atom — about 100,000 times
smaller in diameter. Since the nucleus
is located at the centre of the atom, it
is well shielded by the surrounding
electrons from external physical and
chemical conditions. Radioactive
decay, being a nuclear process, is thus
considered to be independent of external conditions. The constancy of decay
rate is a foundational assumption of the
whole radioactive dating methodology.
Faure states:
‘ … there is no reason to doubt that
the decay constants of the naturally
occurring long-lived radioactive
isotopes used for dating are invariant and independent of the physical
and chemical conditions to which
they have been subjected …’ 1
One of the modes of radioactive decay, electron capture, occurs
when a proton in the nucleus of an atom
spontaneously captures an electron
from one of the shells2 and becomes
a neutron.3 The mass of the atom remains the same but the atomic number
decreases by one. Electron capture is
the only radioactive decay mode that is
recognised as possibly being affected
by physical conditions such as pressure,
but the effect is considered insignificant
and is ignored.1
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However, a recent paper about the
decay of beryllium-7 ( 7Be) has found
that, contrary to previous thinking,
the chemical environment noticeably
affects the half-life of radioactive decay by electron capture.4 Beryllium
is a rare, hard, light metallic element
in the second column of the periodic
table — an alkaline earth element. Its
nucleus contains four protons, and the
usual stable form also contains five
neutrons, and thus has a mass number
of nine. There is a lighter isotope
of beryllium with a mass number of
seven, with only three neutrons in its
nucleus. The lighter isotope is unstable and decays to Lithium-7 ( 7Li) by
electron capture (Figure 1). The energy released in this process is mostly
emitted as a gamma ray. The half life
of 7Be is about 53 days.
In the recent paper, geochemist
Chih-An Huh reported that the decay
rate of 7Be depends on its chemical
form.4 The measurements were done
at the unprecedented high precision
of ±0.01%, some ten times better than
any reported previously. An extremely
sensitive and stable spectrometer was
used to monitor gamma rays from the
decay of 7Be. Three different chemical forms of 7Be were measured, the
hydrated Be 2+ ion in solution surrounded by four water molecules ([Be
(H2O)4]2+), the hydroxide (Be(OH)2),
and the oxide (BeO). The measured
half lives were 53.69 days, 53.42 days

and 54.23 days respectively — a 1.5%
variation from the shortest to the longest. The variation is much greater than
previously considered.
Creationists, for many years, have
disputed the billions of years from radioactive dating calculations because
they conflict with the 6000-year Bible
time-scale. One assumption they have
challenged is the constancy of decay
rates. Curiously, Richard Kerr has
picked up this scepticism in his report
of Huh’s findings, and makes a particular point of addressing creationists:
‘Creationists hoping to trim geologic history to biblical proportions
will be disappointed — the variations seen so far are much too
small, just a percent or so, to affect
the Earth’s overall time scale.’ 5
Despite these comments, the
1.5% variation in the half-life of 7Be
due to chemical environment was a
surprise, and shows that the previous
assumption that rates are constant is
not correct. One of the most widely
used geological dating methods, the
radioactive decay of 40K to 40Ar, nearly
always occurs by electron capture.6
The effect of chemical environment
on the decay rate for 40K should be
less than for 7Be because potassium
has extra electrons in outer shells.
These electrons would shield those inner electrons that are more vulnerable
to electron capture from the external
chemical environment. The important

The radioactive isotope, 7Be, decays when a proton captures an electron from one of the
shells and becomes a neutron. The new isotope, 7Li, has the same mass number but one less
proton. After the electron is captured from the inner shell, one of the electrons in the outer
shells will move to fill the vacancy and produce the most stable configuration. (Legend for
particles: proton +, electron -, neutron blank.)
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question, though, is what factors may
have controlled the distribution of
radioactive isotopes within the rocks
of the earth.
Creationists have good reason to
believe there is something wrong with
the explanation that isotopes are due
to billions of years of radioactive decay.7 This is not a blind faith — there
are scores of geological evidences
indicating that the earth is young.8
Changes in decay rates are only one
possible explanation and will probably
not be the complete answer. Many
other factors need to be investigated.
For example, we need to explore how
isotopes behave deep within the earth
during partial melting, and also in
magma-rock systems during crystal
lisation. Creationists are actively
investigating these and other pertinent
areas as time and funds allow.9
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