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Application of a High Accuracy AMS to Marine Sciences
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Abstract: A second generation TANDETRON AMS has advantages of simultaneous
measurements of 12C, 13C, and '#C, high counting rates such as 200,000 counts of 4C for
a modern carbon sample by 20 minutes measurements, and continuous measurements
of 59 samples on a sample holder. These advantages indicate that many samples will be
measured for a short time atthe same condition and it will make it possible to draw 2- or
3-dimension distribusions of seawater DIC in the ocean effectively. Now we use 1mq
carbon for the preparation of graphite target by the iron-catalytic hydrogen reduction
method to get an acceptable result with the present AMS. If the amount of carbon for
the graphite target preparation would be reduced to 0.1 mg, we will need only 4 ml of
seawater for DIC, 1 mg of foraminitera, or 5 mg of sediment sample for POC, and the
AMS 14C method will be applied to great many kinds of new samples, such as DOC in
seawater, methane in seawater, etc. To get good results with a second generation AMS,
the construction of effective target preparation system, the reduction of sample size, the
developmentof an evaluation method of "real” accuracy will be needed. Several topics
relating AMS '%C measurements in marine sciences were discussed.
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Table 1. Estimated amounts of several marine samples to obtain carbon for AMS measurements.

C C oM C02 CH4 CaC03 DICinSW DOCin SW POCinsed
(2.2mM)  (0.1mM) 2%

(mg) (umol) (mg) (ml STP)  (ml STP) (mg) (ml SW) (ml SW) (mg Sed)
1000 83333 1800 1867 1867 8333 37879 833333 50000
100 8333 180 187 187 833 3788 83333 5000
10 833 18 19 19 83 379 8332 500
5 417 9 9.3 9.3 42 189 4167 250
2 167 3.6 3.7 3.7 17 76 1667 100
1 83 1.8 1.9 1.9 8.3 38 833 50
0.5 42 0.9 0.93 0.93 4.2 19 417 25
0.2 17 0.36 0.37 0.37 1.7 7.6 167 10
0.1 8 0.18 0.19 0.19 0.83 3.8 83 5
0.05 4 0.09 0.093 0.093 0.42 1.9 42 2.5
0.02 2 0.036 0.037 0.037 017 0.8 17 1
0.01 1 0.018 0.019 0.019 0.08 0.4 € 0.5
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Fig. 1. Relationships between sample sizes of dead carbon and '“C activities by the
batch iron-catalytic hydrogen reduction method as well as those by the magnesium
reduction method used previously (Masuzawa, 1997).
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