The chemical element Beryllium (Be) has the atomic number 4, it can be found in the 2™
period of the periodic table and is an Alkaline earth metal. The only stable isotope of Beryllium
is °Be and thus is considered one of the 22 mononuclidic elements. Eleven radioactive isotopes
of Beryllium are known - — °Be to ®Be and °Be to ®Be.

At the end of the 18™ century LOIS-NICOLAS VAUQELIN? isolated Beryllium as its oxide (BeO)
from the minerals Beryl and Emerald. He named the new element Glucine for the sweet taste
of some of its compounds. MARTIN HEINRICH KLAPROTH? made a similar discovery as his
French colleague but preferred the name Berryllina because of its extraction from Beryl [1]. In
the end the name Beryllium prevailed, although in France the element was still called Glucin-
ium (with the symbol Gl) until 19573. The isolation of the pure metal was achieved after three
decades by FRIEDRICH WOHLER* in 1827 with the so called “Wéhler-Process” [2]. This is a re-
duction method for the synthesis of pure aluminium which first worked in 1828. In the same
year, ANTOINE BUSSY? managed to isolate Beryllium through the reduction of Beryllium chlo-
ride with potassium [3]

Beryllium-10 is, as already mentioned above, a radioactive isotope, which decays by beta de-
cay (B-) with a half-life of 1.39 x 10° years [4] to the stable Boron-10 isotope (Note: isotope of
the month April 2019).

The decay is described by the following chemical reaction:

0Be - B¢ 4 ¢~ GL1

Due to the relatively long half-life of Beryllium-10 (the other Be isotopes have a half-life of
days or seconds) and the usage as an ubiquitary environmental tracer, as well as its application
in geology, archaeology, glaciology and oceanography makes this isotope quite interesting.

In the earth’s atmosphere 1°Be is mainly formed from nitrogen and oxygen by the separation
process following cosmogenic radiation [6]. From there precipitation transports it to the
earth’s surface and into the water. The residence time of 1°Be in sea water is up to several 100
years [7] until it is adsorbed and built into organic and inorganic particles, which fall to the sea
floor as sediment. There it decays to the stable 1°B isotope [8]. The occurrence in young marine
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sediments can be used to date them and determine variations in time and space of the pro-
duction rate of 1°Be itself [8].

Theoretical approaches in the middle 1950s lead to the assumption that naturally occurring
10Be can be used to date marine sediments [8] [9] [10]. Experiments followed in 1957 [11].

In general sedimentation rates can be determined with the 1°Be method analogue to the lo-
nium method:

Ah
In °Be = In '°Be, — s GL2

with: a = h/t = sedimentation rate
h = depth of the sediment below the sea floor

Low !%Be concentrations lead to a restriction of this application to materials with high °Be
concentrations [8] as it is the case with the mineral quartz.

In the late 1970s accelerator mass spectrometry (AMS) was developed [12]. With the AMS it
was possible to measure 10° 1°Be-atoms at a concentration of 1°Be/°Be =~ 1014,

Starting in the 1980s the AMS lead to an increase in the study of sediments and magmatic
rocks. Deep sea sediments could be determined with a mean °Be concentration of
(5.7+3.2)x10° atoms per gram stone [13]. This is about one decimal power higher than can be
found in fluviatile sediments and soils. This was explained by the slow sedimentation in the
deep sea and therefore the possibility to extract 1°Be from the sea water.
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