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Optimizing experimental conditions of extraction cosmogenic nuclide "Be in loess
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2. Xi’an Accelerator Mass Spectrometry Center, Xi’an 710061, China

Abstract: Background, aim, and scope High precision and low background contimination are required in the
research work of cosmogenic nuclide beryllium 10 to trace high precision geomagnetic change in Chinese loess.
Wu et al (2008) have optimized and established a reliable experimental process for the preparation of BeO. In order
to obtain the detail data of acid extraction steps in the experimental process used now, this paper discusses the
efficiency of the acid extraction. Materials and methods The experimental process used now extracts beryllium 10
from samples using 6 mol-L™" HCI soak overnight twice, then using deionized water to wash the sample again. This
paper design 5 different conditions of the experiment to test the efficiency of the acid extraction. (1) Using 6 mol-L™
HCI extract samples three times then digest it using HF/HNO,/HCIO, to test the experimental extraction efficiency
of beryllium 10. (2) Using 6 mol-L™" HCI to extract samples four times to test the experimental extraction efficiency,
the results can crosscheck the results of experiment of using acid extract the sample three times and digest it.
(3) Acid extraction steps in the experimental process used now under different temperature (50°C and 70°C) to
test the influence of temperature. (4) Acid extraction steps in the experiment process used now under different
concentration of hydrochloric acid (1 mol-L™", 2 mol-L™", 4 mol-L™', 6 mol-L ™" and 8 mol-L ") to test the influence

of different concentration of hydrochloric acid. (5) Using microwave digestion instrument to test the results of
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different concentration of hydrochloric acid (4 mol-L ™", 6 mol-L™", 8 mol-L™", 10 mol-L™" and 12 mol-L™") extraction.
The experimental process in accordance with the Wu et al established in 2008, the measurement in Xi’an Accelerator
Mass Spectrometry Center. Results (1) The results of using hydrochloric acid extract samples three times and then
digest it show that using 6 mol-L ™' HCI extract samples two times can extract about 90% of the beryllium 10.
(2) Results of using hydrochloric acid extract samples four times show that using 6 mol-L™"' HCl extract samples
two times can extract about 90% of the beryllium 10. (3) Results of loess samples under 50°C and 70°C conditions
are the same, but the results of paleosol samples under the condition of 70°C is higher than the 50°C’s. (4) 6 mol-L™'
HCI is the highest extraction efficiency to extract beryllium 10. (5) Results of use microwave digestion instrument
are basically consistent. Discussion (1) Through the experiment of using 6 mol-L™' HCI extract samples three times
then digestion it and using 6 mol-L™" HCI extract samples four times, the experimental process used now which
using hydrochloric acid extract twice, 90% of the beryllium 10 can be extracted. The experimental process using
deionized water to wash the samples again after the acid extracting, guaranteeing the extraction ratio more than
90%. Experimental results show that the extraction ratio of paleosol samples are less than the loess samples, the
reason should be the composition of clay minerals are much more complicated in paleosol samples. (2) Results of
loess samples under 50°C are same with 70°C conditions, which shows that the temperature has no influence on the
extraction efficiency, verify the reliability of the experimental process under the condition of normal temperature of
the acid extraction steps. Results of paleosol samples under the condition of 70°C are higher than the 50°C’s, the
results should be that high temperature affect decomposition of the clay mineral composition, increased the extraction
efficiency of beryllium 10, it also explains that under the normal temperature paleosol samples extraction efficiency
is lower than the loess samples extraction efficiency. (3) 6 mol-L ™" HCI is the highest extraction efficiency to extract
beryllium 10. Verify the reliability of the predecessors’ work, no longer test beryllium 10 in different particle size in the
loess, considering beryllium 10 is adsorbed and combined with the clay mineral in the fine grained level in the process
of weathering. (4) Results of use microwave digestion instrument are basically consistent, which show that different
hydrochloric acid concentration under the high temperature and the high pressure had little influence upon results of
the sample extraction. Compared with the results of using hydrochloric acid extract samples three times then digestion
it and using hydrochloric acid extract samples four times, the results of using microwave digestion instrument
are higher than the two contrast test. Under high temperature and high pressure will not only extract beryllium 10
adsorption on fine particle surface, it also can extract beryllium 10 containing between various ingredients such as the
clay minerals. Conclusions The experiment process used now can extract more than 90% beryllium 10 in the samples,
meets the experimental requirements. Recommendations and perspectives (1) Due to the fact that the amount of the
sample is less, the experiment using four different sets of samples to compare the experimental extraction efficiency
respectively. If using the same sample we can obtain direct comparison results of various conditions. (2) Results of
paleosol samples under the condition of 70°C are higher than the 50°C’s, high temperature should be affect extraction
efficiency of beryllium 10, but results of using microwave digestion instrument are basically consistent, the best
temperature of extraction is still need to investigated.
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The experimental process of preparation BeO
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Tab.l The experimental results of '’Be extraction efficiency in the loess/(atoms-g ')
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