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Oklo Phomenon

Nuclear Reactor in Nature
A"FOSSILIZED' NUCLEAR REACTOR

1.7 billion years ago
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Geologically Useful Decay Schemes

Parent Daughter Half-life (years)

235U 207Pp 4.5 x 10°
238 206pp 0.71 x 10°
40K 4OAT 1.25 x 10°
8'Rb 8ISy 47 x 10°
14C 14N 5730

1. 405x1010
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Parent Daughter Half-life (years)
235U 27Pb 0.71 x 10°
238y 206pp 4.5x10°
WK YAr 1.25x 10°
2Th *®Ra  1.405x10'°
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—— it decayed rapidly in later stage

(0.72% at present).
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May 17, 1955 £ FERMI ETAL 2,708,656

Filed Cwo. 19, Tied T Gheais-Steet 35

1942

The First Man Made Fission Reactors

Part of Figure 38 from US Patent 2 708,656,

‘Meutronic Reactor’, awarded to Ennco Fermi and
Leo Szilard.

[Source: Wikipedia CCL]
Enrico Fermi

Atomic Scientists, 20th Anmiversary Reunion, 1962,
The group who participated with Ennco Fermi in the
December 2, 1942 expenment to create the world's
first fission reactor.

[Source: Wikipedia GFDL]

Enrico Fermi, Italian-American physicist.
[Source: Wikipedia CCL]
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Paul K. Kuroda (1917-2001)

Kuroda, P. K., J. Chem. Phys., 1956, 25,
781-782.

Following his move to Arkansas and his marriage to
Louise, he became a US Citizen in 1955. At the University
of Arkansas he tramed 64 PhD students. several postdoc-
toral associates. and he befriended many undergraduate
students. He became the first Edgar Wertheim Distin-
guished Professor of Chemistry in 1979, he officially retired
from the University of Arkansas in 1987, but he remained
active in research. He was the author or co-author of almost

Meteoritics & Planetary Science 36, 1409-1410 (2001)

Paul K. Kuroda was born on 1 April 1917 in Fukuoka
Prefecture, Japan. as Kazuo Kuroda, and died at his home in
Las Vegas. Nevada on 16 April 2001. He received
bachelors and doctoral degrees from the Imperial University
of Tokvo where he studied under Professor Kenjiro Kimura.

Kuroda. P. K. 1956. On the nuclear physical stability of the uranium minerals. Journal of Chemical Physics
25:781-1295.

Naudet. R. 1974, Commissariat 4 I'Energie Atomique (France). Le Phénomene d'Oklo. Commissariat a 'energie
Atomique. Bulletin d'Informations Scientifiques et Techniques 193(June):7-45.






Oklo fossilized atomic reactor
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A natural nuclear fission reactor Is a uranium
deposit where analysis of isotope ratios has shown
that self-sustaining nuclear chain reactions have
occurred. The existence of this phenomenon was

discovered in 1972 at Oklo in Gabon, Africa, by

French DhVSICISt Francis Pe Discovery of the Oklo Fission Reactors
The Fission Process

235J Fission
35U +'m = FP +'FP + (2 or 3)'n

Nuclear Reactor

\\ Zones

The radioactive remains of a natural nuclear fission
reaction that happened 1.7 billion years ago in
Gabon, Africa, were held in place by the
surrounding geology.

[Source: Wikipedia CCL]


http://en.wikipedia.org/wiki/Uranium
http://en.wikipedia.org/wiki/Mineral_deposit
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http://en.wikipedia.org/wiki/Nuclear_chain_reaction
http://en.wikipedia.org/wiki/Oklo
http://en.wikipedia.org/wiki/Gabon
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http://en.wikipedia.org/wiki/Francis_Perrin

The Oklo mining site

The outcrop of the ore from the deposi
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LIBREVILLE, GABON, JUNE 1975
w The meeting was attended by 73 participants from 19 countries.

A "FOSSILIZED NUCLEAR REACTOR
The Oklo Phenomenon

A scientific conference about the Oklo phenomenon took place in Gabon in West Africa on
23-27 June this year. The conference was arranged jointly by the International Atomic
Energy Agency, the Gabonese Authorities and the French Atomic Energy Commission,

W
{C@\!\" REPORT ON INTERNATIONAL SYMPOSIUM ON THE OKLO PHENOMENON
\
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Scale drawing of the Oklo mine formation. Credit: New Scientist



How and Why the natural reactor formed?

Why it formed 1.7 billion years ago

1. High concentration of 23°U: 3% similar to the
man-made fission reactor, and it decayed rapidly In
later stage (0.72% at present).

2. Development of the oxygen atmosphere in the
Early Earth: Evidence from iron ore formations
Oxidized uranium dissolved in ground water and
precipitated to form U ore deposit.
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Summary

 Fossilized fission reactor was discovered in Oklo.

-1t was formed 1.7 billion years ago and worked for one
million years.

It was formed because of 1) higher concentration of
235U (~3%) in early Earth and 2) oxidization and
dissolution of uranium in ground water and precipitation

to form U-ore deposit.

-Oxygen atmosphere was generated by cyanobacteria
by that time.



Thank you for your attention.

Message to take your home.
Remind the great activities in Nature!
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